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ABOUT DALICAP

DALICAP TECH.

@ Leading supplier of HiQ, RF/Microwave MLCC,
especially in the fields of MRI, Telecom,
semiconductor RF power, wireless broadcast, laser,
testing and analyzing instruments, radar and
aerospace etc.

@ Years' experience in Telecom industry and working
with clients in the time of 2G->3G->4G shift to 5G.

@ With years of solid experience in the industry,
including R&D, material, design, process and
manuac turing Icapabilities.

@ Individual IP for new product development to ensure
competitiveness in the industry.

@ Standard HiQ/RF MLCC or customized(ask sales
for more information).

@ New production capacity to match the continuous
increasing demand worldwide.

@ Global technical and commercial network to support
clients.

Dalicap Tech. Corporation is a global leader in Precision
RF/Microwave Solutions. As the No.1 leader in China’s RF
capacitor niche market and ranked among the top globally,
Dalicap is a trusted strategic partner for Tier-1international
market leaders in medical MRI and semiconductor RF
power sectors.

We provide high-performance solutions through a fully
self-controlled manufacturing process;.offering a
comprehensive portfolio including High Q MLCCs, SLCCs,
Power Capacitor Assemblies(Modules),Bracket Capacitors,
Thin Film circuits and DPC ceramic PCBs for high-power
RF modules.

Our veteran R&D teams ensure rapid response to customized
requests, leveraging a unique RF lab and specialized testing
to guarantee superior product realizationvin the world's

most demanding RF environments.

ADVANTAGES

OF DALICAP

R&D and Engineering Capability

During the phase of R&D, the electromagnetic field simulation technology is introduced
and the Coaxial Resonance Line is applied on the measurement of Q value of MLCC.
An individual RF testing system is used to simulate the working conditions of MLCC, so

as to ensure the technical performance and continuous improvement.

Production Environment and Facilities

Standard 10K-class clean room and temperature control contribute to production process
and quality stability. With advanced production facilities, Dalicap ensures the consistency
of the output and product quality.

High frequency/RF technical Support

Dalicap has S parameter test fixtures, calibrated by TRL, to measure the S parameter of
capacitors, by which S2P file would be initiated and available to customers.

34A Coaxial Resonance Line system is dedicated to measuring the ESR and Q value, which
is the most effective method to monitor the performance in the industry.

RF power testing system is built up for the measurement of the temperature rise under
the working power, and breakdown voltage is also monitored.

With years of solid experience in the industry, Dalicap provides customized products and
technical support as well.

Quality Certification

I1SO 9001 & ISO 14001 are certified.
RoHS is compliant.
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CUSTOMERS OF DALICAP

With more than 1000 overseas customers distributed widely in the North America, Europe, Asian
Pacific and Autstralia, Dalicap gains a worldwide reputation.
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DLC70 Series
RF/Microwave Multilayer Ceramic Capacitor

Capacitor Assemblies offering Application

DLC70 Series
High RF power Ceramic Capacitor




PRODUCT CONTENTS

DLC75 Series

Ultra-Low ESR, RF/Microwave Ceramic Capacitor

Application

DLC75 Series
Ultra-Low ESR, RF/Microwave Ceramic Capacitor Naming Method

DLC75N(0201) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC75H(0402) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC75P(0603) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC75D(0805) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC75R(0708) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC75B(1111) Ultra Low ESR RF/Microwave Ceramic
Capacitor

DLC85 Series
Low ESR, RF/Microwave Ceramic Capacitor

DLC85 Series
Low ESR, RF/Microwave Ceramic Capacitor Naming Method

” DLC85H(0402) Low ESR, RF/Microwave Ceramic
Capacitor

\X: DLC85B(1111) Low ESR, RF/Microwave Ceramic

. Capacitor

DLC85C(2225) RF/Microwave Multilayer Ceramic
Capacitor

L

DLC85E(3838) RF/Microwave Multilayer Ceramic
Capacitor

4647

48-51

Product Characteristics:

Ultra low ESR value, high working

voltage, high RF power, high 52-55
self-resonant frequency.

Product Application:

Circuit applications:

High power fitter network, combiner, 56—59
coupler, matching network, output

coupling, DC blocking, GaN-specific

circuits.

Application Fields: 60—63
Mobile communication base station,

repeater, cluster communication,

MRI.

64—66

Application

—72

73-76

blocking and bypass.

Application Fields:

Civil satellite communications, mobile
communication base statio
repeater, cluster communicati
semiconductor RF powet,
high spead railway signal respo
wireless broadcasting and TV stati

N
44

PRODUCT CONTENTS

DLC60 Series
Ultra-Low ESR, RF/ owave Ceramic Capacitor

DLC60 Series
Ultra-Low E%, RF/Microwave Ceramic Capacitor Naming Method

ul DLC60H(0402) Ultra Low ESR RF/Microwave Ceramic Capacitor

DLC60P(0603) Ultra Low ESR RF/Microwave Ceramic Capacitor

DLC60D(0805) Ultra Low ESR RF/Microwave Ceramic Capacitor

Laser Marking

Tuning stick

Broadband ceramic capacitor

erview of Broadband Ceramic Capacitors

- 01005BB(.010" x .005")01005BB104MW4R0

0201BB(.020" x .010")0201BB103KW250
0201BB(.020" x .010")0201BB104KW160
0402BB(.040" x ,020")0402BB103KW500
0402BB(.040" x ,020")0402BB104KW500

0805BB(.080" x .050")0805BB103KW101

Product Description of Broadband Ceramic Capacitors

Installation Guide

Product Characteristics:

Ultra low ESR value, high working
voltage, high RF power, high
self-resonant frequency.
Product Application:

Circuit applications:

High power filter network, combiner,
coupler, matching network, output
coupling, DC blocking, bypass,
GaN-specific circuits.
Application Fields:

Civil satellite communication, mobile
communication base station,
repeater, cluster communication,
MRI.

Product Characteristics:

Small size, low RF impedance, low
insertion loss and low reflection in
wideband.

Product Application:

Couple RF signals, also used for
bypass and DC blocking.

Application Fields:
Optoelectronics / high-speed data
transmission, optical transceiver
modules, synchronous optical fiber
networks, broadband microwave
and millimeter-wave amplifiers
and oscillators.

Application

89-90

91-94

95—98

99-102

104

Application age

105

106—107

108—-109

110-111

112-113

114-115

116117

118-127

C Ceramic Thermal Co 128—13

131-138
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DLC70 Series RF/Microwave Multilayer Ceramic Capacitor

@Product Characteristics
High Q, high RF current/voltage, high RF power,
low ESR/ESL, low noise, high reliability.
There are special coating on the surface of microstrip

@ Product Applications

Circuit applications: high frequency/microwave/RF amplifier,
low noise amplifier, LC filter and so on.

Application fields:civil satellite communications, mobile
communication base station, repeater,
cluster communication/semiconductor
RF power,MRI, high spead railway signal
responsor,wireless broadcasting and TV

capacitors, and under high RF voltage, the arcing and
corona discharge on the surface of the capacitors can
be prevented.

DLC70 Series RF/Microwave Multilayer Ceramic Capacitor

®Terminal type

station.
@Part No.
DLC70 B 101 J W 151 X T X 7 X
I’ %] 0 = - o Z o 5 —+ 5
O 3 B 3 & E g g 8 G E G
> 7 S 3 s =y s & 8 3 2
5] a 5 <) @ o ~ 9 b~
— 3 ® =3 g g = g
o) ° B < ® 3 ®
Y
> =]
- . . g
@ Capacitor series
g DLC70 - Dalicap DLC70 series capacitor.
U osi
C ©@Size and type »
A Unit: inch (mm)
— DLC70H DLC70P DLC70 A u
< Length 041+ 004 063+ 006 055 +.015~—.010 079,008
> g (1.05+0.10) (1.60£0.15) (1.40+0 38~ —0.25) (2.00+0.20)
Z 021+ .004 031+ 006 056+ 010
) ES 031+ 055+ .049.+ 008
C Width (0.55+0.10) (0.80+0.15) (1.40+0,25) (1.25:+0.20)
8 021+ .004
':E Thickness (o_ssio,wo) (Oogéioo?g) 057 (18] max 067 (1. 45)max
DLC70B DLC70C l_moE ‘
110 +,025~—.010 .225 +.020~—,010 (380 + D15--— 010
Length (2.79+0.63~—0.25) (5.724+0.51~—0.25) (8.65+0.38--~0_25)
; 110+.010 1250+ 015 1380+ .010
Width (2.79+0.25) (6.35£0.38) (9.65+0.25)
Thickness .100(2.54) max 150(3.81)max. .170(4.32)max.
® Capacitance
Capacitance<10pF, For example, 1R0=1.0pF, R means decimal point.
Capacitance>10pF, For example, 101=10x10"=100pF, the third number is the power of 10.
@Tolerance
01 Code A B C D F G J
+0.05pF +£0.1pF +0.25pF +0.5pF 1% +2% +5%

I Tolerance

Code W P L MS AR RR AW RW
100%Sn overNickel | 100%Sn over Copper | 1o Axial Radial Axial Radial
Type Pt Plati WO/nEbSO%Sn over : tri
RoHs Complant |  Rors Compiant | Nickel Plating microstrip ribbon ribbon wire wire
Codet | AN N BN RN
T Non-magnetic | Non-magnetic | Non-magnetic Non-magnetic | Non-magnetic
microstrip axial ribbon radial ribbon axial wire radial wire
Remark: The above terminal types except "L" meet the RoHS requirements.
® Rated voltage
Code Rated voltage (V) Code Rated voltage (V)
500 50 601 600
101 100 102 1000
151 150 152 1500
201 200 252 2500
251 250 302 3000
301 300 362 3600
1 500 502 5000
722 7200
@Laser marking
Refer to the “Laser Marking”, X means marking, N means no marking.
If the capacitance is less than 10pF, for example, 1.0pF capacitor, marked as “1R0".
If the capacitance is more than or equal to 10pF, for example, 100pF capacitor, marked as “101".
Package
Item 70H 70P 70D 70A 708 70C 70E
T: horizontal taping vV vV vV Vv vV v
TV: vertical taping % \ % v v
B: bulk packaging (Plastic bag) v \
C: Tray packaging \ vV

Remark: For the capacitors with leads, B and C choose tray packaging type.
®@Internal code

Internal code can be blank
The internal code will be different if the product size is different.

®working temperature range
Blank means -55C ~ 125 C; 5 means -55C ~ 150 C; 7 means -55 C ~ 175 C

®Internal code
Internal code can be blank

@ Performance requirement
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.
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DLC70H RF/Microwave Multilayer Ceramic Capacitor DLC70H RF/Microwave Multilayer Ceramic Capacitor
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)
8 . .
= | DLC70H (0402) @DLC70H terminal type and size Unit: inch (mm)
S| @Product Characteristics o ) P ———
o High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high ) P o )
= liabili Terminal Tyoe/Di B ) i Terminal size Terminal
5 reliability. e /Dimension Length Width Thickness ®) material
$8 @Product Applications (Lo (Wc) (To)
o Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and
o i i 100%Sn over Nickel
o impedance matching. Plating
S Typical applications: civil satellite communications, mobile communication base station, RoHS Compliant
repeater, cluster communication. 0/“'\*.’
) £ Y 041 +.004 021+ .004 021+ .004 010 £.006 10%Pb90%Sn over
#DLC70H capacitance table "k N (1.0640.10) | (0.55+0.10) | (0.550.10) (0.25+0.15) Nickel Plating
f i i : 100%Sn over Copper
Cpzeitmes Code Tolerance Rated Cpzeiimes Code Tolerance Rated e Code Tolerance Rated chip Plating
(PF) Voltage (PF) Voltage (PF) Voltage .
RoHS Compliant
0.1 OR1 2.0 2RO 10 100
0.2 0R2 2.1 R1 11 110 @Design kits
0.3 OR3 2.2 2R2 12 120 Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance.
) 0.4 OR4 2.4 2R4 13 130 200V it Capacit r Capacit Tol )
,:E 05 . 27 . o 150 o ﬁl s apacitance range (pF) apacitance (pF) olerance ':E
— 0.6 OR6 3.0 3RO 16 160 F.G, 201 " DKDLC70HOT 0.1~2.0 0.1,0.2, 0.3, 0.4, 05, 06, 0.7, 08,09, 1.0, 1.2 1.5 1.6 1.8, 2.0 +0. 1pF -
0O 0.7 O0R7 3.3 3R3 18 180 J @)
> 0.8 OR8 36 3R6 1.0,1.2,1.5 18,20, 22 24,27, 30, 33, 39 47 56, 68, 82 +0.1pF >
T : 200v : 200v 20 200 DKDLC70H02 1.0~10 hv)
0.9 OR9 A B, code 3.9 3R9 A.B, code 22 220 10 +5%
U 1.0 1RO c.D. 201 4.3 4R3 cD 201 2% 240 )
by 1.1 1R1 4.7 4R7 27 270 DKDLCN)?, 10~33 10, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33 +5% o
O 1.2 1R2 G 5R1 20 300 50V . ©)
O 1.3 1R3 5.6 5R6 - - code @ Electrical performance @ Environmental test @)
C 1.4 1R 6.2 6R2 500 T C
O s e o e Specification Item Specification Methods O
—| : : . Appearance: Preheat for 1minute at 150 C to180 C —|
1.6 1R6 7.5 RS Refer to the capacitance table No evidence of mechanical damage before immerse the capacitor in
Z 1.7 1R7 8.2 8R2 Test frequency: Resistance| OF delamination or exposed. fa eutectic solution at 260+5 C Z
: : ) 3 9, Cap change: or 10+1 seconds.
> 1.8 1R8 9.1 9R1 acitance (C) CS1OOOij 1MHZi1?,A’ soldtgring Within 105~ +2.0% or +0.5pF Capacitor shall be immersed to 1>
z 18 1R9 C>1000pF: 1KHz+10% Heat ~ | Whichever is larger. a depth of 10mm. z
: Test voltage: 1.0+0.2Vrms Q: No less than initial requirement. And following a 242 hours
C R ) - N ) N Quality Tact IR(25 C): No less than initial requirement.| cooling period. C
> Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. U(aQ'tY Ia )0’ %%%C%?O\;JngHZHOZVm\S N According to test method 107, >
value, ppearance: ’ Condition A of MIL-STD-202.
— N 5 No evidence of mechanical damage . —
Insulation resistance | >105MQ, @25C, apply rated voltage.  qparmay | Cap change: o domag Expose to temperatures of s
210'MQ, @125C,, apply rated voltage. g | Mihin 05% or fﬁgg’lﬁ‘gg“‘ﬁfg‘j’;’ﬁ larger. | the transition time from
QPart Number IR(ZS C):No less than 30% initial requirément. 35%‘%(@&152 ge%gr;il‘l goct ifecf ed
Rated voltage Refer to capacitance table DWV: To meet initial requirement. - yeles.
DLC70H 100 J W 201 N T X 7 X (WVDC) ~ -
- - - ppearance:
! Dielectric withstanding Apply 250% rated voltage for 5s . No evidence of mechanical damage. Accord n ethod 106
voltage(DWV) ° g loisture | Cap change: . . ccording to the test methox
i within +0.5% or +0.5pF whichever is larger. | of MIL-STD-202
0 @ @ 5 -55C~+125 C,-55C~+175 C resistance :I;\(/%ISVC)r No Ies?hgp 3|0% initial requtirement.
e 239 3 > z z -5 5 = 5 Operating temperature| (f there is any other operating temperature - To meet initlal requirement. .
g TTE o) 3 3 3 3 & g 3 z range range, please contact Dalicap) éé%%’ifig‘giooffe’a‘mg}gﬁ%gz
w = 2 A o 5 > =9 ; . -
-G: g g § 5 s = § 3’ % 3 ?_1 Temperature coeffident| 0+30ppm/ C (-55C ~+ 150 C) " Appearance: ) \s,\uln‘tta?etfe\éotlg aDriC applied while
33 = = =) 5 3 o =g o T 0+60ppm/ C (-125C ~+175C) Humidity | No ewdencg of mechanical damage . environment of 85 C with 85%
Ll 2 ® ® “ I3y ® @ & 7 : 9 St;:éjg vcvi iﬁhfgg"z or +0.3pF whichever is larger. relative humidity for 240 hours
‘3 % § § Capacitance Drift | £0.2% or +0.05pF, take the greater value IR(@5 C: No less than initial requirement. R’Te];rn\gcsénénd 135205 hours
Piezoelectric effect | N atroom temperature.
[ o
Appearance:
No evidence of mechanical damage . According to test method 108
Tolerance " Cap change: N of MIL—ST[g)—ZOZ at the maximum
Life | within +2% or +0.5pF whichever is larger. | operating temperature,apply 200%
Code A B C D F G J %(2@% |)9,5\IS tpant§0%3bn}tla Yt!equITe_ment-t of the rated voltage for 2000 hours.
: No less than 30% initial requirement.
03 Tolerance +0_05pF +0.1pF +£0.25pF +0_5pF 1% +£2% +5% 04
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; DLC70P RF/Microwave Multilayer Ceramic Capacitor DLC70P RF/Microwave Multilayer Ceramic Capacitor ;
=, =
g =
i DLC70P (0603) ®DLC70P terminal type and size st v o B
o) nit: inch (mm; o
“3| @Product Characteristics Conaciior dimen 3
3 High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high ) apacitor dimension - El
2 reliability. Terminal imension Terminal size (8) Termlrja 5
§ @Product Applications code Length(Lc) | Width(Wc) | Thickness(Tc) material o
e} » o . I . . °
o Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and . 2
5 impedance matching. 100%Sr’;|0\{er Nickel 5
3 Typical applications: civil satellite communications, mobile communication base station, ROHS égrr}]gp"am 5
repeater, cluster communication. 634 006 081+ 006 0514 006 W
‘ +. 031+, .031+ 008~ 020 % %Sn over
@DLC70P capacitance table (1.60£0.15) | (0.80£0.15) | (0.80+0.15) (0.20~0.50) Nickel Plating
chip BTy = ——
’ ) ’ 100%Sn over Copper
Cap?;:;'snce Code Tolerance vﬁ::;e Cap?;ﬁ"@ Code Tolerance v’;a\tfde Cap?;ﬁnce Code Tolerance VRT:ed Plating
oltage .
o o i RoHS Compliant
0.1 ORI 2.2 2R2 16 160 . )
0.2 oR2 2.4 2R4 18 180 #Design kits
) 0.3 OR3 2.7 2R7 20 200 Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance. W)
]> 0.4 OR4 3.0 3RO 22 220 TR j>
' y pacitance .
— 0.5 ORS 3.3 3R3 24 240 Kits range (pF) Capacitance (pF) Tolerance —
e 0.6 OR6 3.6 3R6 27 270 DKDLC70POT 0.1~2.0 0.1, 02,03, 04, 05 06, 07 08 09, 1.0 12 15 16, 1.8 20 £0.1pF @)
250V
> 0.7 OR7 3.9 3R9 30 300 >
AB od 10,12, 15 1.8, 20 22 24 27 30, 33 39 47 56 68 82 £0. 1pF
0 0.8 OR8 250v 4.3 4R3 c 'D' 250v 33 330 F.G, ;515 DKDLC70P02 1.0~10 AY)
o 0.9 0R9 code 4.7 47 ‘ code 36 360 J. o 1 £5% ke)
by) 1.0 1RO A (zf 5.1 BR1 02:)1 39 390 300V DKDLC70P03 10~68 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82 100 +£5% bu)
O 1.1 1R1 c 'D’ 300V 5.6 5R6 300V Pk] 430 code O
) 1.2 1R2 i code 6.2 6R2 code 47 470 301 @ Electrical performance @ Environmental test O
- 1.3 1R3 301 6.8 6R8 301 51 510 — C
0 1.4 R4 7.5 7R5 56 560 Specification Item Specification Methods o)
— 1.5 1R 8.2 8R2 62 620 : Appearance: Preheat for 1 minuteat150C t0180C ~ —
Refer to the capacitance table No evidence of mechanical damage before immerse the capacitor in
Z 1.6 1R6 9.1 9R1 68 Test frequency: Resistance gr de\ﬁmination or exposed. ? eu(r)ectic so\uéion at 260+5C Z
N - o ap change: or 10+1 seconds.
J> llat 17 il e w acitance (C) C51OOOPF: 1MHZ¢1?,/° sol(}gfing within -1.0% ~ +2.0% or +0.5pF Capacitor shall be immersed to >
z 1.8 1R8 11 110 82 C>1000pF: 1KHz£10% Heat | Whichever is larger. a depth of 10mm. il
F.G, Test voltage: 1.0+0.2Vrms Q: No less than initial requirement. And following a 242 hours
C 1.8 1R9 12 120 J El Quality factor 22000, T0TMHZ T202vrms IR(25 C): No less than initial requirement.| cooling period. C
2.0 2R0 13 130 : 22000,120. +0s i
> el (QUalue) (typical value) Appearance: S e 2
— 2l 2t 1 150 Insulation resistance | >105MQ, @25 C , apply rated voltage o chane, Of mechanical damage | Expose to temperatures of I
ulati i 2 ) ) - Thermal | Cap change: -55°C and 125°C for 15 minutes.
. . . . . . within +0.5% or +0.5pF whichever is larger. (i -
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. (IR 210°M0, @125C, applyrated voltage. oy | within £05% or 2050 il 9 TQ; ransiton fime ':mxceed
‘P rt N b Rated volt IR(25 C): No less than 30% initial requirement. 5 minutes.Perform 5 cycles
al umber ated voltage Refer to capacitance table DWV: To meet initial requirement. : .
(WVDQ)
- — - Appearance:
Dielectric withstanding v 2509 dvol P . No evidence of mechanical damage. )
DLC70P 100 J W 251 N T X 7 X voltageDWV) Apply 250% rated voltage for 5s. Moisture | Cap change: According to the test method 106
j— T T T T T T —l— resistance | Within £0.5% or +0.5pF whichever is larger. | of MIL-STD-202
-55C~+125 C,-55C~+175 C IR(25 C): No less than 30% initial requirement.
(1) (2] (3] (4] (5) (6) ; ® (0] Operating temperature| (f there is any other operating temperature DWV: To meet initial requirement. )
n =3n — —~ o =z -4 5 = = fenge range, please contact Dalicap) A
® Eog=] o @ & L g =1 ) e N i i i
o Ch=ie o 3 T ° 35 ) = @ Temperature coefficient 0+30ppm/ C (-55C ~+ 150 C) | Appearance: ) ‘S"L/j'éh;cfe‘g"t'g oe applied while
o N 3 3 a 3 =@ S ° S 10 0+60ppm/C (-125C ~+175C) Humidiy | No evidence of mechanical damage . | envtionment of 85 C with 85%
% 9 5 R a 6 % g 2 % g % ft _020/ 0.05pF, take th t I Sts(?.:ldey &/iatﬁiﬁhfggg: or +0.3pF whichever is larger. relative humidity for 240 hours
oy = = 5 i ift | +0.2% or +0.05pF, take the greater value +0.3% or +0.3pF whi ) | minimum.
m 2 § ® = & 8 g § 8_ g 8_ Capacitance Dri ° P 9 IR(25 C): No less than initial requirement| Fggmomvg{jnand Sit 3.540.5 hours
A B 3 § o o o Piezoelectric effect | No at room temperature.
=0 @
o
-91 % lg Appearance: .
D No evidence of mechanical damage . According to test method 108
e Cgp_change: . . of MIL-STD-202 at the maximum
ww_th\n +2% or 10.%p}_= whichever is larger. | operating temperature,apply 200%
TelaEne Q No less than 50% initial requirement. | of the rated voltage for 2000 hours.
IR(25 C): No less than 30% initial requirement.
05 Code A B C D F G J 06

Tolerance +0.05pF £0.1pF +0. 25pF +0,5pF £1% +£2% +£5% I
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DLC70P RF/Microwave Multilayer Ceramic Capacitor DLC70A RF/Microwave Multilayer Ceramic Capacitor

@DLC70P performance curve
DLC70A (0505)
®ESR vs frequency ®ESR vs frequency
@ Product Characteristics

High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability.
@ Product Applications

Jojoede) ojwela) J9AB|I}ININ SABMOIOIA/4Y

Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and
T impedance matching.
- | Typical applications: civil satellite communications, mobile communication base station, repeater,
'E ’ I i cluster communication.
; § ‘ - | #DLC70A capacitance table
| Rated . Rated ||Capacitance Rated || Capacitance Rated
I ‘ | Code | Tolerance Voltage Cap?sué)ance Code | Tolerance Voltage ©P Code |Tolerance Voltage P(pF) Code |Tolerance Voltage
o i | | i
1000 0 ) 150 =0 ORI 2.4 | 2R4 20 200 160 161
U Frequercy(MHz) 0R2 2.7 | 7 2 220 150V 180 181 O
> 3 OR3 3.0 | 3RO 2 240 code 200 | 201 >
: 0.4 OR4 8.8 3R3 27 270 151 220 221 150V —
0 0.5 OR5 3.6 | 3R6 30 300 o 20 | 241 code a)
]> .ESR vs frequency 0.6 OR6 3.9 3R9 A 33 330 200V 270 271 151 j>
T 0.7 OR7 150V 4.3 | 4R3 B, | 1s0v 36 360 . 300 | 301 o hv)
code
0.8 OR8 d 4.7 4R7 d 89 390 330 331 F,
O coce €| oo 301 300v 0
o 09 0RY A, 151 51 | 5R1 D 151 43 40 | F. 360 | 361 | G by)
@) 1.0 B, o 5.6 | 5R6 or 47 40 | G, 390 | 381 | J code 9]
o 1.1 ¢ | soov || 82 | 6R2 wov | 81 |B0 | L 430 | 431 o )
C D. code 6.8 6R8 code 56 560 470 471 C
0O w01 7.5 | 7RS o1 62 620 150V 510 | 511 0
— 1. 8.2 8R2 68 680 code 560 561 —
Z 15 1R5 9.1 | o 75 750 151 620 | 621 Z
> 6 1R6 10 100 82 820 o 680 | 681 50V >
code
z & | 5 | & || o | [ w0 | Z
o F, or
C code 200V C
> 1.9 1R9 13 130 G, 10 | 1 o1 910 | on R >
2.0 2R0 15 150 J 120 | 121 1000 | 102 201
— —
2.1 2R1 16 160 130 | 131
2.2 2R2 18 180 150 | 151
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.
@®Part Number
DLC70A 100 J w 151 N T X 7 X
" =230 — — ] — = = =
3 882 o) e g 2 73 3 g 7
D mie o] 3 @ @ 3 = 3
Q@ LY 3 E a [Sl) =1 S =1
oo =] =] < 3 QR Q 53 @ 58
CEY 3 = ¢ | S 8 g 8
=8 g g : 8% 3 5 &
na o [} @ o 2
[=) 8_ '% 8
e @ Q
Tolerance
A B C D F G J
07 Code o 8

I Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%
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DLC70A RF/Microwave Multilayer Ceramic Capacitor

@ DLC70A terminal type and size

Unit: inch (mm)

A Capacitor dimension .
Terminal Type/Dimension Term|r}al
code Length(Lc) Width(Wc) Thickness(Tc) | Terminal size (B) material
100%Sn over Nickel
w Plating
055 RoHS Compliant
n T ‘-.f-,\ +.015~—.010 .085+.010 .057 009~ .024 10%Pb90%Sn over
nl o (1.40 (1.40+0.25) (1.45)max (0.25~0.60) Nickel Plating
P +0.38~-0.25) 100%5 c
. n over Copper
(nonmagnetic) chip i Plating PP
RoHS Compliant
@ Electrical performance @ Environmental test
Item Specification Item Specification Methods
< Appearance: Preheat for 1 minute at 150 C to180 C
Refer to the capacitance table No evidence of mechanical damage before immerse the capacitor in
Test frequency: Resistance | 0" de\smination or exposed. ? eutectic so\uéion at 260+5C
A . o, Cap change: or 10+1 seconds.
Capacitance (C) CQOOOpF: 1MHZﬂE),A) soldtg-ing within 0%~ +2.0% or +0.5pF Capacitor shall be immersed to
C>1000pF: 1KHz+10% Heat ~ | Whichever is larger. a depth of 10mm.
Test voltage: 1.0+0.2Vrms Q: No less than initial requirement. And following a 242 hours
Qualty factor IR(25 C): No less than initial requirement.| cooling period.
Qual Q210000, 1£0.1MHz, 1+£0.2Vrms (typical value) Appearance: According to test method 107,
(Qvalue) ppearance: . Condition A of MIL-STD-202 .
R N No evidence of mechanical damage . Expose to temperatures of
Insulation resistance | >10°MQ, @25C, apply rated voltage.  fpermal | Cap change: ) ) e e e e
(IR) 210°MQ, @125C, apply rated voltage. hock | Lithin £0.5% or £0.5pF whichever is larger. | the transition time from
€ Q: No less than initial requirement. ~55°C t0125°C shall not exceed
IR(25 C): No less than 30% initial requirement. 5 mindtes,Perform 5 cycles.
Rated voltage Refer to capacitance table DWV: To meet initial requirement. : cycles.
(WVDC)
Appearance:
Dielectric withstanding o ngevidence of mechanical damage.
voltage(DWV) Apply 250% rated voltage for 5s. Moisture | Cap change: éfccordg%t.%getes‘ method 106
4 within +0.5% or +0.5pF whichever is larger. [ of MIL-
-55C~ +125 C,-55C~ +175 C TESIANCE | 2095 C): No less than 30% ntialrequirement
Operating temperature | (if there is any other operating temperature DWV: To meet initial requiregHi8 \
range range, please contact Dalicap) Accordinia to test methog 197
- ith 1. D.C. applied while
Temperature coefficient 0+30ppm/ C (-55C ~+150C) | Appearance: ‘ mt)? e1 cge\éotlg anc applied while
0+60ppm/C (-125C ~+175C Humidity | No ewdence_ of mechanical damage . ehvironment of 85 C with 85%
ppmy/C ( ) S‘tgtdy Caﬁ change: whicheveris | relative humidity for 240 hours
i i 0, e | within +0.3%0r +0.3pF whichever is larger. i
Capacitance Drift | +0.2% or +0.05pF, take the greater value IR(25 C): No less than initial requirement| Rgmg/gyénd sit 3.540.5 hours
Piezoelectric effect | No at room temperature.
The capacitors meet the requirements of MIL-PRF-55681, py—
MIL-PRF-123 and GJB192B. No evidence of mechanical damage . | According to test method.108
e Cap change: ) . of MIL-STD-202 at the maximum
Li within 2% or +0.5pF whichever is larger. | operating temperature,apply 200%
%2’?% ;eils tlhar\tﬁo‘%vsbr{\;‘}l_aI_t,relqwVE_ment.t of the rated voltage for 2000 hours.
:No less than 30% initial requirement.

DLC70A RF/Microwave Multilayer Ceramic Capacitor

@ DLC70A performance curve

®ESR vs capacitance

®Q vs capacitance
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®The first series resonant frequency installed horizontally (FSRs)

10 100
Capacitance (pF)

Definitions and Measurement Conditions

For a capacitor in a series configuration, i.e, mounted acrossagap ina
microstrip trace, with 50-Ohm source and termination resistances, the First
Series Resonance, FSR, is defined as the lowest frequency at which the
imaginary part of the input impedance, Im[Zin], equals zero. Should
Im[Zin] or the real part of the input impedance, Re[Zin], not be monotonic
with frequency at frequencies lower than those at which Im[Zin] = 0, the
FSR shall be considered as undefined (gap in plot above). FSR is
dependent on internal capacitor structure; substrate thickness and dielectric
constant; capacitor orientation, as defined above; and mounting pad
dimensions.

The measurement conditions are: substrate -- Rogers RO4350; substrate
dielectric constant = 3.66; substrate thickness (mils) = 25;

gap in microstrip trace (mils) = 15; horizontal mount microstrip trace

width (mils) = 55. Reference planes at sample edges.

v0.071d
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DLC70A RF/Microwave Multilayer Ceramic Capacitor

4DLC70A terminal type and size

@®The first parallel resonant frequency installed horizontally (FPRs)

g

&

FPR (GHz)
/

Definitions and Measurement conditions:

For a capacitor in a series configuration, i.e, mounted across agap ina
microstrip trace, with 50-Ohm source and termination resistances, the
First Parallel Resonance,FPR, is defined as the lowest frequencyat
which a suckout or notch appears in [S21]. It is generally independent
of substrate thickness or dielectric constant, but does depend on
capacitor orientation. A horizontal orientation means the capacitor
electrode planes are parallel to the plane of the substrate; a vertical
orientation means the electrode planes are perpendicular to the

= | } substrate.
.00 1 T The measurement conditions are:
[ | ‘ Ne—a ! | | substrate --Rogers RO4350; substrate dielectric constant =3.66;
| L. horizontal mount substrate thickness (mils) =25;
| Il -5~ HOR Ol moul e fhick
1.00 3 gap in microstrip trace(mils) =15;
1 10 - 100 1000 horizontal mount microstrip trace width(mils)=55.
= Reference planes at sample edges.
®Rated current vs capacitance ®Rated current vs capacitance
———
100 % T
I .
|
1 i |
anandeus
gw PRI L i
¥ i mE e
i 1l s, o LLLLY
E 1 P S— p——
3 ] 1 ns
3 3
A M A 11
M7 | 1] ‘
[ %] 1 0 100
Capacitance(pF)
Remark: . If the rated sed on a temperati
The current determined by rated voltage: (Ambient Temperature at 65 C), with a th

vz VZ Vi
ITrus = Tlmk =5x X—2= VZRFCV ryea

The current determined by dissipated power:

Pd,gy
Trws = |~psp

resistance of 40 C /W, the maximum power.
the capacitor is 1.5W.

DLC70A RF/Microwave Multilayer Ceramic Capacitor

@Design kits

Dalicap provides various design kits, and these capacitors are RoHS compliance.

DKDLC70A01-04 ar

netic capacitors, DKDLC70A05-08 are non-magnetic capacitors. Each capacitance has 10pcs.

Capacitance .
range (pF) Capacitance (pF) Tolerance
0.1,02 03 04,05 06,07, 08 09, 1.0, 0 1pF
1~2.0 1.1, 1.2, 156
1.6, 1.8 2.0 +0.25pF
10,12, 1.5 18,20 22 24 27 +0.1pF
1.0~10 3.0, 33,39, 4.7 56, 6.8, 8.2 +0.25pF
10 +5%
o100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33
DKDLCT003 - 39, 47, 56, 68, 82, 100 %
100, 120, 150, 180, 200, 220, 240, 270, 300, 330,
DKDLC70A04 100~ 1000 +5%
- 390, 470, 560, 680, 820, 1000
0.1,0.2,03, 0.4, 05, 06,07, 0.8 09, 1.0
0.1~2.0 co e T A RS B B B +£0.1pF
DKDLC70A05 Non- 1.1, 1.2,1.5
magnetic 57y g 50 £0.25pF
1.0~10 1.0,1.2, 1.5, 18,20, 2.2, 24, 27 +0.1pF
Non- 3.0,33, 39, 47, 656,68, 82 +£0.26pF
magnetic
10 +5%
10-100 145 15 15, 18, 20, 22, 24, 27, 30, 33
DKDLC70A07 Non- w41 5 65 52 100 +5%
magnetic G PR R e
100~ 1000
LG Non- 100, 120, 150, 180, 200, 220, 240, 270, 300, 330, 5%
magnetic | 3%. 470, 560, 680, 820, 1000
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; DLC70D RF/Microwave Multilayer Ceramic Capacitor DLC70D RF/Microwave Multilayer Ceramic Capacitor ;
c =
| DLC70D (0805) z
< L @DLC70D terminal type and size Unit: inch (mm) ()
<8 @Product Characteristics: o
= . . . . . e Capacitor dimension =
g High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. o TypeDimension Tl Terminal g
) . . Length Width Thickness B material o
%8 @#Product Applications: s = wo T ® o
) o . o . . . [}
S Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and 100%5n over Nickel o
o impedance matching. Plating o
S Typical applications: civil satellite communications, mobile communication base station, RoHS Compliant o
repeater, cluster communication. 079+ .008 049+ 008 .057 014~ 028 10%Pb90%Sn over
. 1.4 i ;
¢DLC70D capacitance table (2.0040.20) | (1.25+0.20) ‘maf’ (0.35~0.70) Nickel Platin
- ) ) - 100%Sn over Copper
Cap(a;l:nce Code | Tolerance \;{;ﬂ ;d o Cap?:l:nce Code | Tolerance \Z;lt:de Capa(;F)tance Code |Tolerance \Zzge Cap(as:nce Code [Tolerance| \fjhtzd . Plating
9 9 9 RoHS Compliant
0.1 OR1 2.4 2R4 20 200 160 161
0.2 0R2 2.7 2R7 22 220 180 181
0.3 0R3 3.0 3RO 24 240 200 201 . .
0.4 R4 3.3 3R3 27 270 220 221 #Design kits
U 0.5 oRS 3.6 6 30 300 u0 | 24 250V Dalicap provides various design kits, and these capacitors are RoHS compliance. Each capacitance has 10pcs. U
0.6 ORG 3.9 3R9 33 330 270 271 code N Capacitance )
> 0.7 OR7 4.3 4R3 AB 3 360 300 301 251 ' Kits range (pp) Capacitance (pF) Tolerance >
- o o 250V o o e 250v 2 = Fe | BV o el R N 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 =
e 0.9 0R9 code 5.1 5R1 code 3 :30 ; . code 360 361 f 300V e Vs B9 s B9, B0 VLA BLE, o +0.1pF (@)
]> 1.0 1RO ie 251 5.6 5RE 251 47 70 251 390 391 code DKDLC70D01 0.1~2.0 1.1, 1.2 15 >
_U 1.1 1R1 B or 6.2 6R2 or 51 510 or 430 431 301 'U
1.2 1R2 cob BOV 6.8 6R8 500V 56 560 500V 470 4an 1.6, 1.8 20 +0.25pF
hv) 1.3 1R3 code 7.5 RS codk 62 620 code 510 511 hv)
o s s o s s ode o w0 od 1.0,1.2,1.5 1.8, 20, 22, 2.4, 2.7 +0.1pF o
O 1.5 1R5 9.1 9R1 75 750 0D02 1.0~10 3.0,3.3, 39 47, 56,68, 82 +0.25pF O
1.6 1R6 10 100 82 820 100V o,
D 1.7 1R7 n 110 91 910 P 10 £5% U
C 1.8 1R8 2 120 100 101 or C
5 e " w b F.G, o = aon g o100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33 L oo A
! 250v code 39, 47, 56, 68, 82, 100 =T
— 2.0 2R0 15 150 150 151 code 201 ., 47, 56, . -
2.1 2R1 16 160
< 22 R 18 180 »1 <
: 100, 120, 150, 180, 200, 220, 240, 270, 300, 330, .
> R K if there i ial i i | d rated vol | Dali DKDLC70DO04 100~1000 | 390, 470, 560, 680, 820, 1000 9% >
= emark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. . 470,560, 680, 820, >
C C
> @Part Number ) S
= @ Electrical performance —
DLC70D 100 ) w251 N T X 7 X P pe———
a 9 g I g g £ Refer to the capacitance table
Capacitance (C) Test frequency: C<1000pF: IMHz+10%  C>1000pF: 1KHz+10%
@ 230 E ~ @ g 2 — § 5 P~ 5 i Test voltage: 1.0+0.2Vrms
7 TTEY @ 3 g s3 35 ] 3 o Quality factor ]
«» z 2 8. g g' % é S g.% E ‘g 3 (@Qvalue) Q>2000, 1£0.1MHz, 1+0.2Vrms (typical value)
g a EN o ~ a o a i i
= g § ® = o g % 53; :§ 8 % 8 Insulation resistance >10°MQ, @25 C, apply rated voltage.
e 3 ] < o g & @ & (IR) >10*MQ, @125 C, apply rated voltage.
=9 3% 3 Rated voltage R
s g a 2 (WVDO) Refer to capacitance table
B ® Dielectric withstanding
9
ge DWY) Apply 250% rated voltage for 5s.
. -55C~+125 C,-55C~ +175 C
P — ~— Olpzriing i P Eie Eg: (If there is any other operating temperature range, please contact Dalicap)
Code A B C D F G ] Temperature coefficient (TC) | 0+30ppm/C (-55C ~+ 150 C)0+60ppm/ C (-125C ~+175C)
Capacitance Drift +0.2% or +0.05pF, take the greater value
Tolerance +0.05pF +£0.1pF +0.25pF +0.5pF +1% +2% +5%
Piezoelectric effect No
13 14
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DLC70D RF/Microwave Multilayer Ceramic Capacitor

@ Environmental test

Item Specification Methods
Solder | Appearance: No evidence of mechanical damage or delamination or exposed. m fsgg:?g: agl%g&?;g?&g?{g?ﬁ%zg?
heat Cap change:within -1.0%~ +2.0% or +0.5pF whichever is larger. for 1051 seconds.

resistance| Q: No less than initial requirement.
IR(25 C): No less than initial requirement.

Capacitor shall be immersed to a depth of 10mm.
And following a 24+2 hours cooling period.

Appearance: No evidence of mechanical damage.

According to test method 107, Condition A of MIL-STD-202.

Cap change: within +0.5% or +0.5pF whichever is larger.
Thﬁrml?l Q F,)\]o \essgthan initial re(;mremerf)t 9 Expose to temperatures of -55°C and 125°C for 15 minutes.
shod IR(25 C): No less than 30% initial requirement. The transition time from -55°C to 125°C shall not exceed
DWV: To meet initial requirement. 5 minutes.Perform 5 cycles.
Appearance: No evidence of mechanical damage.
Cap change: within £0.5% or +0.5pF whichever is larger.
Moisture | IR(25 C): No less than 30% initial requirement. According to the test method 106 of MIL-STD-202

resistance| DWV: To meet initial requirement.

Steady | Appearance: No evidence of mechanical damage .
state | Cap change: within +0.3% or +0.3pF whichever is larger.
damp IR(25 C): No less than initial requirement.
heat

According to test method 107, Condition A of MIL-STD-202.
With 1.5 Volts D.C. applied while subjected to an environment
of 85C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.

Appearance: No evidence of mechanical damage .
Life Cap change: within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.

According to test method 108 of MIL-STD-202 at the
maximum operating temperature,apply 200% of the rated

IR(25 C): No less than 30% initial requirement. voltage for 2000 hours.
4DLC70D performance curve
O®ESR vs capacitance ®Q vs capacitance
1 T T—T I 10000 ——— 1
==t = e :
— — l — T
[ ‘“Q__M . 1000 d=3
+ == |
g [ 1] T‘:‘:%"" % :;E
& —— | — SaEns =
- o =
L e o —
=3
[
| L I
1 10 100 1600
Capacitance(aF)

®Frequency vs capacitance

w b T T
f i
=" Tt 1 al
1 Tis a7 = =i
— 1 . =
| | TNy T -
p. | 4 | / |
£ ALY P 7 || 2
T il A
i = 41
& |
//' | ."-|
LA L] I
at 1 w o
Capacitance(pF)
Remark:
The current determined by rated voltage:
zm-%w-f Lot ep ey ey

The current determlned by dissipated power:

Trms =

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 40 C/W, the maximum power dissipation of
the capacitor is 1.5W.

DLC70B RF/Microwave Multilayer Ceramic Capacitor

DLC70B (1111)

@Product Characteristics:

High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability.
@Product Applications:

Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and

impedance matching.

Typicalapplications: semiconductor RF power, MR, repeater, high speed railway signal
responsor, wireless broadcasting and TV device.

#DLC70B capacitance table

Rated || Capacitance Rated ||Capacitance Rated  ||Capacitance Rated
Tol Tol T
Voltage ©h Code | Tolerance Voltage ©P Code |Tolerance Voltage ©P Code | Tolerance| Voltage
36 3R6 43 430 510 511
100V
3.9 3R9 47 470 560 561
code
4.3 4R3 51 510 500v 620 621
code F 101
4.7 4R7 A 56 560 680 681 :
’ or
5.1 5R1 B, 62 620 501 750 751 G soov
5.6 5R6 | ¢ 68 680 or 820 | 821 Jo | code
6.2 6R2 | 75 750 1500Vl g10 | e 301
6.8 6R8 82 820 code 1000 | 102
Soov 7.5 RS soov 91 910 152 1100 112
code code 300V
8.2 8R2 100 101 1200 | 122 "
501 9.1 9R1 501 110 | o 1500 | 152 ¢
or or G 300V 301
10 100 120 121 | code 1800 | 182
1 v
soov 1 110 1500 130 13 | Y 301 2200 | 222
code 12 120 code || 50 151 or 2700 | 272 £ | 10ov
N «
152 13 130 152 160 161 ﬂﬁov 3000 | 302 s 101
15 150 180 | 181 | a0 e |, | o
102 - | 200v
16 160 F, 200 201 3900 | 392 code
18 180 G, 220 21 4700 | 472 201
20 200 J. 240 241 200V 5100 | 512
22 220 270 n code 5600 562 50veode 500
2 240 300 301 201 10000 | 103 oo code 101
27 270 330 331 or
30 300 360 361 600V
33 330 390 391 code
601
36 360 430 431
39 390 470 47
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.
@Part Number
DLC70B 101 J W 501 X T X 7 X
£ zs9 & & & § 327§ z & 3
o g o 3 @ ] 335 & 3 e
I = =0 o = Q E2a = ° =
S5 2 3 s 3 gbe 28 o L
2532 8 = S g s 2 3 g 8
=3 < I = g 8 Q P4 o
3 a S S = o 3 2
L a ® ) @ S o [ [
39 3% o
S g =] S
S Q@ a
- ®
Tolerance
Code A B c D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%
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g DLC70B RF/Microwave Multilayer Ceramic Capacitor DLC70B RF/Microwave Multilayer Ceramic Capacitor o
C c
2 @®Environmental test 5
@ . . . o
2 4DLC70B terminal type and size Unit: inch (mm) Item Specification Methods o
@ o B 0]
3 Capacitor dimension Microstrip dimension . Solder | Appearance: No evidence of mechanical damage or delamination or exposed. Preheat for Iminufeat 150 C 10180 C before immerse 3
g Terminal T Di . 2 P Termlr]a: heat 858 ch‘anger:]within —1|.0%N +2.0% or +0.5pF whigchever is larger. P }fogffggggwdz eutectic solution at 2605 C 3
5 . . L - . i ;N than initi i t. = - 5
o code YIRS Length Width  [Thickness [Terminal size| Length | Width | Thickness IEIEE TeSIStaNCe) 12 D2 5oXio leks than il requurement. Capacitor shall be immersed to a depth of 10mm. -
(@] ( ) q And following a 24+2 hours cooling period @]
5 (Lo) Wwo | @9 ®) w | w ) —— s 5
o Appéarance: No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202. °
5 100%Sn over Nickel Thermal | Gap change:within +0.5% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes. 5
g»‘ W Plating shock 4 I?I(Z I\é% I)e:‘s tlhan Lr;itig{);ggg[r?men‘t. ghe _trart\smgn }lme fgom —ISS"C to0 125°C shall not exceed g
= — i : No less than initial requirement. minutes.Perform 5 cycles. <
016~ .088 - - - RoHS Compliant DWV: To meet initial requiremeqnt.
(0.40~1.00)
L 110+.025~~.010| .110+.010 .100 0%PbI0%Sn over Appearance: No evidence of mechanical damage. : .
- ' * Nickel Plating Mo Cgpp change: within £0.5% or +0.5pF whichever isglarger. According to the test method 106 of MIL-STD-202
(2.79+0.63~-0.25) (2.7940.25) | (2.54)max 1S IR(25 C): No less than 30% initial requirement.
DWV:To meet initial requirement.
MS B 250 &022 1(.]0;(5)) 004+ .001 00 siver éppeﬂame: Nohevidggge of naez’chanirfaLdamagle . Qﬁf?srglljn_gzég test method 107, Condition A of
(6.35)min| (2.36::0.25))(0.10-+.025) ap change: within £0.3% or +0.3pF whichever s larger. With 1.5 Volts D.C. applied while subjected to an environment
h IR(25C): No less than initial requirement. of 85¢C vgth 85:% rg\aﬁve ht;]midityJ for 240 hours minimum.
> Removed and sit 3.5+0.5 hours at room temperature.
According to test method 108 of MIL-STD-202,apply test voltage
D Appearance: No evidence of mechanical damage . %teg?s/ gl‘g;gqum operating temperature for 2000 hours. U
Capacitor dimension Microstrip dimension Cap change: within +2% or £0.5pF whichever islarger. Rated voltage<500V: 200% of the rated voltage
> . Q: No less than 50% initial requirement. ! >
Terminal Terminal IR(25 C): No less than 30% inital requirement. 500V < Rated voltage<1250V: 120% of the rated voltage
— Type/Dimension . . . . . . il : Rated voltage >1250V: 100% of the rated voltage. [
a code Length Width |Thickness|Terminal size| Length | Width  |Thickness material The charge/discharge current is less than 50mA. 8
(Lo Wo | (To (B) (L) (Wo) ™) ‘
> 4DLC70B >
performance curve
0 o
o . 016~.039 1OO%SnP(|J\{[$r Copper ®ESR vs capacitance ®Q vs capacitance Rv)
(0.40~1.00) - - - ating
o RoHS Compliant Py
O 110+.025~—.01 .110+.010 | .100 1 —— (@)
O b (2.79+0.63~-0.25)(2.79+0.25)| (2. 54)max i L O
- 250 | 093+ .010 | 004+ 001 = I = B | C
@) MN 4 " |(6.35)min|(2.36+0.25)((0.10+ 025} 1009% silver 1 1 @)
— S microstrip | ] | [ =
Z (non-magnetic) i | |I Z
JZ> @ Electrical performance Eﬂ —+ SR jZ>
cC Item Specification - . R EE -...,__-\ i '| 1 m C
> Refer to the capacitance table [T semne ~L] 11 i >
— Capacitance (C) Test frequency: C<1000pF: IMHz+10%  C>1000pF: 1KHz£10% ll | | ”\ l iy M —
Test voltage: 1.0+0.2Vrms ™ 1 1l L] T
~ - 1 1 0 100 1000
Quality factor Q=10000, cap<1000pF, 1+0.1MHz, 1+0.2Vrms (typical value) ! CapactancelpF)
(Q value) Q>2000, cap>1000pF, 1£0.1KHz, 1+0.2Vrms (typical value)
0.1pF~470pF
. . >10°MQ, @25 C, apply rated voltage.(no more than 500V)
Insulation resistance >10°MQ, @125C, apply rated voltage.(no more than 500V)
510pF~10000pF ®ESR vs capacitance ®Q vs capacitance
>10°MQ, @25 C, apply rated voltage.(no more than 500V)
>10°MQ, @125C, apply rated voltage.(no more than 500V) . .
Rated voltage Ref. R bl ¥ : ¥
(WVDQ) efer to capacitance table I I ==
Test Voltage: 1
. o . Rated voltage<500V: 250% of the rated voltage, Applied Time: 5 s
Dlelecgc w@ﬁdlng 500V < Rated voltage<1250V: 150% of the rated voltage, Applied Time: 5 s h"“-—-—.__ T
voftage DWV) Rated voltage >1250V: 120% of the rated voltage, Applied Time: 5's | I~ s
Charge/discharge current: 50mA max. g“‘ == 2 = —
&
8
. -55C~+125C,-55C~+175 C I
Oy R O (If there is any other operating temperature range, please contact Dalicap) _— e
Temperature coefficient (TC) | 0+30ppm/C (-55C ~+125C)0+60ppm/ C (-125C ~+175C) I S— -
Capacitance Drift +0.2% or +0.05pF, take the greater value - ‘ l o o 18
Piezoelectric effect No - pe— . e [— e I

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.
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DLC70B RF/Microwave Multilayer Ceramic Capacitor

4DLC70B performance curve

®The first series resonant frequency installed horizontally (FSRs)

Definitions and Measurement Conditions
For a capacitor in a series configuration, i.e., mounted across a gap in a
microstrip trace, with 50-Ohm source and termination resistances, the
First Series Resonance, FSR, is defined as the lowest frequency at which
the imaginary part of the input impedance, Im[Zin], equals zero. Should
Im[Zin] or the real part of the input impedance, Re[Zin], not be
monotonic with frequency at frequencies lower than those at which Im
[Zin] = 0, the FSR shall be considered as undefined (gap in plot above).
FSR is dependent on internal capacitor structure; substrate thickness
and dielectric constant; capacitor orientation, as defined above; and
mounting pad dimensions.
The measurement conditions are:
substrate -- Rogers Ro4350; substrate dielectric constant = 3.66;
horizontal mount substrate thickness (mils) = 50;
ﬁap in microstrip trace (mils) = 72;

orizontal mount microstrip trace width (mils) = 110.
Reference planes at sample edges.

®The first parallel resonant frequency installed horizontally (FPRs)

Capacitance (pF)

Definitions and Measurement conditions:

For a capacitor in a series configuration, i.e., mounted across

a gap in a microstrip trace, with 50-Ohm source and termination
resistances, the First Parallel Resonance,FPR, is defined as the
lowest frequencyat which a suckout or notch appears in.[S21].

It is generally independent of substrate thickness or dielectric
constant, but does depend on capacitor orientation.A horizontal
orientation means the capacitor electrode planes are parallel

to the plane of the substrate; a vertical orientation means the
electrode planes are perpendicular to the substrate.

The measurement conditions are:

substrate --Rogers Ro4350; substrate dielectric constant=3.66;
horizontal mountsubstrate thickness (mils) =50;

gap in microstrip trace(mils) =72; horizontal mount microstrip
trace width(mils)=110.

Reference planes at sample edges.

DLC70B RF/Microwave Multilayer Ceramic Capacitor

®Rated current vs capacitance

Remark:
The current determined by rated voltage:

V2
—x
2

100—r—rr~

vz Visted
Tris = lpeak = =5 X == = V2MF CV
2 Xc

The current determined by dissipated power:

Pdmax

Trws = |5p

'h;iﬁs _(M@hm'!]

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 20 C/W, the maximum power dissipation of
the capacitor is 3W.

@ Design kits

Dalicap provides various design kits, and these capacitors are RoHS compliance.

DKDLC70B01-04 are magnetic capacitors, DKDLC70B05-08 are non-magnetic capacitors. There are 14-16 capacitance
types in each kit, and each capacitance has 10pcs.

Capacitance (pF) Quantity Tolerance
10,12, 1.5 18,20, 22 24 27 0 1pF
1 3.0,33,39, 47, 56,6.8, 82 16 +0.25pF
10 | e

1 1 4, 27
DKDLCT0B0 0,12, 15, 18, 20, 22, 24, 27, 30, 33 o -
39, 47, 56, 68, 82, 100

100, 120, 150, 180, 200, 220, 240, 270, 300, 330,
DKDLC70B03 16 +5%
330, 470, 560, 680, 820, 1000

1000, 1100, 1200, 1500, 1800, 2000, 2200, 2700

DKDLC70B04 15 +£5%
3000, 3300, 3900, 4700, 5100, 5600, 10000
1.0,1.2, 1.5 18,20, 22 24 27 +0.1pF
DKDLC70B05 3.0, 3.3, 3.9, 4.7, 56, 6.8, 8.2 16 +0.265pF
10 +5%

10, 12, 15, 18, 20, 22, 24, 27, 30, 33
DKDLC70B06 16 +5%
39, 47, 56, 68, 82, 100

100, 120, 150, 180, 200, 220, 240, 270, 300, 330,
DKDLC70807 16 +5%
390, 470, 560, 680, 820, 1000

1000, 1100, 1200, 1500, 1800, 2000, 2200, 2700
DKDLC70808 15 +5%
3000, 3300, 3900, 4700, 5100, 5600, 10000
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DLC70C RF/Microwave Multilayer Ceramic Capacitor DLC70C RF/Microwave Multilayer Ceramic Capacitor g
=
5 5
S DLC70C (2225) S
S8 @Product Characteristics #DLC70C terminal type and size Unit:inch (mm) o
S High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. Capacitor dimension Microstrip dimension 5
o Terminal . Terminal o
i 7 code Type/ o Length Width Thickness Terminal size| Length Width Thickness material
é) 0Pr9duct Appllcatlons . ' . . gt it o e i it o é)
® Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and ®
@ impedance matchin 100%Sn over Nickel o
g P matching. . . ) 4 020~ .047 Plating 3
= Typical applications: semiconductor RF power, MRI, repeater, high speed railway signal - ©050-120| - - | RoHS Compliant_ o
responsor, wireless broadcasting and TV device. 10%Pb0%Sn over
. Nickel Plating
@DLC70C capacitance table
rated Rated Rated roted .008+ .001 Copper strip
Capacit ate i ICapacit: apacitance; i
apaule)a e Cocel Tolerance Voltage Cap?;\;)ance Rl Toerance Voltage An?;nanm Cecelf| Tolerance Voltage p(pF) Cocoly| Tolerance Voltage (0.20+ .025) plated siver
-500 240+ 010
0.5 ORS 3.9 3R9 36 360 330 331 1522\/ ”fﬂ‘izo) (6.10+0.25)
coae
0.6 OR6 4.3 4R3 39 390 360 361 152 -008+.001 Copper strip
plated silver
O 0.7 OR7 4.7 4R7 43 430 2500V 390 391 or 225 (0.20:+ .025) @]
> 0.8 0R8 5.1 s | N 7 | a0 code 430 431 zggg;/ +.020~—.010 | 250+ .015 | 150 >
— B, (5.72 (6.35+0.38) |(3.81)max —
[ 0.9 OR9 5.6 5R6 c 51 510 252 470 471 202 40.51~-0.25) _ a5s L
@) 1.0 1RO 6.2 6R2 : 56 560 or 510 511 6 %0) 118+.010 | .012+ .001 Copper strip @)
> 1.1 1R1 68 | e | D 62 | 620 wcoy || 560 | set 1o oo 1(3.0020.25) [ (0.30+ 0o5) | P 1>
AY) 1.2 1R2 2500V 7.5 7R5 2500V 68 680 code 620 621 code av)
hv) 1.3 1R3 N code 8.2 8R2 code 75 70 | o w62 680 61 | F 102 o hv)
by 1.4 1R4 B‘ 252 9.1 9R1 252 82 820 | 750 751 5 o (15.00) pu)
O 1.5 1RS ' o 10 100 or 91 910 ' 820 : - O
C. J. J 1500V o min Wire diameter
O 1.6 1R6 . 3600V il 110 3600V 100 101 910 D . Axial wire 0314 00a Sivervire O
C 1.7 1R7 : code 12 120 cod 110 111 ) C
e 152 906 (0.80+0.10)
@) 1.8 1R8 13 130 120 121 (@)
— 1.9 1R9 o 15 150 2 130 | 131 200v (23.00) —
. F P min
Z 2.0 R0 16 10 | 150 | 151 code - ol wire Z
> 2.1 21 18 80 | 160 | 161 28 code >
Z 2 . - . . 180 181 or 521 ‘ Capacitor dimension Microstrip dimension — Z
C 2.4 2R4 22 220 200 201 3000V 1000V code Type/Dimension Length Width Thickness | Terminalsizd  Length Width Thickness material C
= code > @) W) M ® w wy) )
> 2.7 2R7 24 240 220 | 221 102 >
[ 3.0 3RO 27 270 240 24 302 [
3.3 3R3 30 300 270 P 020~ 047 005 over Copper
- - - i
3.6 3R6 33 330 300 Chip (0.50~1.20) RoHS Compliant
. . . . 5 " (Non-magnetic)
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.
. . v
#DLC70C capacitance list W 008+ 001 | Copperstrip
lated silver
microstrp (0.20+ .025)| P
DLC70C 101 J W 252 X T X 7 X o (Non-magnetic) 1v250700 240+ .010
{ ! 1(6.10£0.25)
;. min
]; g 1; g g ; g z; ;B .008+.001 Copper strip
AN y
wn - = — — o — —- St — =) Axial ribbon 026225 010 | .250+ .015 150 (0.20+.025) plteasher
@ =35 o @ & 2 273 = @ 2 2 (Non-magnetic) | T-020==.010} &0 )
o FUg %) 3 3 @ =3 & % 3 2 v (6.72 (6.35+0.38) | (3.81)max
w —_ a =. - = —_——
Z3a B E S 3 2§ ) 2 8 3 . +0.51~-0.25) B s
o X8 2 = o8 ] S 3 aQ 9 a i 118+ .010 | .012+ .001 Copper strip
23 < g8 z g 83 2 g g N o (9.00) plated siver
e 3 Q 3 g 3 3 2 (NRad\aI nbb‘or; n|18.00+0.25) | (0.30+ .025)
8 o B g a lon-magnetic;
S 2 S
S ® @« Q
bl [e]
709
RN o (18.00)
21 Tolerance on- r’"‘:g:':“t‘lrf) min Wire diameter 22
Code A B @ D F G J 031+ .004 Silver wire
Tolerance +0.05pF +0.1pF +0. 25pF +0.5pF +1% +2% +5% 906 (0.80+0.10)
BN Radial wire (23.00)
(Non-magnetic) min
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DLC70C RF/Microwave Multilayer Ceramic Capacitor

@Electrical performance @Environmental test
Item IteSpecificationm Item Specification Methods
Refer to the capacitance table " p
Preheat for 1minute:at 150 C 0180 C before
Capacitance | Test frequency: C<1000pF: IMHz+10%  Solder | APpearance: No evidence of mechanical |jmmerse the capacitor in a eutectic
damage or delamination or exposed. | sqjytion at 26045 C for 10+1 seconds.
@ C>1000pF heat Cap change:within -1.0%~+2.0% or Capacitor shall be immersed to a depth
1KHz+10% test voltage: 1.0+0.2Vrms resistance| +0.5PF whichever is larger. of 10 o Omm. P
Q: No less than initial requirement. And foIIowmg a 242 hours cooling
IR(25 C): No less than initial requirement. period.
Q2>10000, cap<1000pF,
N 1+0.1MHz, 1£0.2Vrms (typical value)
uality factor
Q (Qt\yalue) Q2=10000, cap>1000pF,
1+0.1KHz, 1£0.2Vrms (typical value) Appearance No evidence of mechanical
dama According to test method 107, Condition A
Thermal|Cap cﬁange within £0.5% or +0.5pF of MIL-STD-202.
shock ghlﬁhelver |srl‘arger I fExp%se to t?mperatures of -55°C and 125°C
[ ith rated voltag i : No less than initial requirement. for 15 minutes.
2100, @E.C > with eapplled IR(25 C): No less than 30% ‘iqniﬁa\ requirement. | The transition time from -55°C to 125°C
Insulation test voltage is DC 500V DWV: To meet initial requirement. shall not exceed 5 minutes.Perform 5
resistance (IR) | 210'MQ @125C, with rated voltage applied, cycles.
test voltage is DC 500V
Ratm\\;gl‘gge Refer to capacitance table
} Appearance: No evidence of mechanical
Test Voltage: Mot damage. - According to the test method 106 of MIL-
Rated voltage<500V: 250% of the rated resistance vcv?ﬁ’c ﬁgvagggla\ygg;n +0.5% or +0.5pF STD-202
Dielectric voltage, Applied Time: 5 s IR(25 C): No less than 30% initial requirement.
withstanding 500V < Rated voltage<1250V: DWV: To meet initial requirement.
voltage 150% of the rated voltage, Applied Time: 5 s
Rated voltage >1250V:
120% of the rated voltage, Applied Time: 5s
Charge/discharge current: 50mA max. Condit
Steady Qppearance: No evidence of mechani 3 +tondition
state |damage. . pplied while subjected to
) 55C~ +125 C.-85C~ 4175 C Cap change: within £03% or £03pF D with Bt
' damp | whichever s larger. )
Operating ) X 1eve L ) ours minimum.
o (If there is any other operating heat | IR(5C): No less than initial requirer .5+0.5 hours at room
rFa)n - temperature range,please contact
9 Dalicap)
Temperatu = Acc(‘)rdlng to test method 108 of MIL-STD-: -202,
¥ b P apply test voltage at the maximum oper:
coefficient | 030PPM/C (-55C ~+1250C) femperaturs for 2000 hours.
0+60ppm/C (+125C ~+175C) Test Voltage:
. | £0.2% or +0.05pF, take the greater iz
Capacitance Drift | ya|ye
Piezoelectric effect| No

The capacitors meet the requirements of MIL-PRF-55681,
MIL-PRF-123 and GJB192B.

DLC70C RF/Microwave Multilayer Ceramic Capacitor

@DLC70C performance curve

®ESR vs capacitance

® Q vs capacitance

T

Mygesl
MY

@®Series resonance frequency vs capacitance

® Rated current vs capacitance

il
i

RS Current(Ahms)

Capecitance (pF)

Remark:
The current determined by rated voltage:
V2 V.m

V2
Tnus == Tpeak = 5~ X = = V2IFCV ryiea

The current determined by dissipated power:

T
RMS = ESR

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 15 C/W, the maximum power dissipation of
the capacitor is 4W.
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; DLC70E RF/Microwave Multilayer Ceramic Capacitor DLC70E RF/Microwave Multilayer Ceramic Capacitor ;
(=g
5 5
3 s
o DLC70E (3838) @DLC70E terminal type and size o o
@ Unit: inch (mm) @
3 @Product Characteristics: il Capacitor dimension Microstrip dimension Tl g
= ) ) B 3 . o erminal o S— : - r ES
5 High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. pc Type/I sion e Width [Thickness| Terminal size| Length| Width | Thickness a7 2
-1 @Product Applications: ' (Ce) Wo | @9 ® W Wy @ S
) Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and w 100%Sn over Nickel 8
8 impedance matching. i ] ) 024~ 059 Plating g
Typical applications: semiconductor RF power, MR, repeater, high speed railway signal P - - RoHS Compliant
responsor, wireless broadcasting and TV device. ' ' 10%Pb90%Sn over
. Nickel Platin
#DLC70E capacitance table 9
Capacitance Rated || Capacitance Tolerance| Rated  |lcapacitancel Rated  ||Capacitance] Rated .350+.020 | .008+ .001 Copper strip
Code F Tolerance, Tolerance :
P Tolerance| Voltage s Code Voltage = Code Voltage ©P Code Vottage (8.89+0.50)| (0.20+ .025) plated silver
728
0.5 ORS 47 | a7 51 510 560 | 561 ooV (18.50)
0.6 OR6 5.1 5R1 56 560 620 621 252 380 mn
W) 0.7 OR7 5.6 5R6 A, 62 620 680 681 3600V 4 015~— 010 | -380+.010 | 170 315+ .010 | 008+ .001 Cloppc;er?trip U
B code (9.65 (9.65+0.25)|(4.32)max (8.00+£0.25)| (0.20+ .025) plated silver
J> 0.8 OR8 6.2 6R2 . 68 680 3600V 750 751 362 40,38~ -0.25) >
— 0.9 0R9 6.8 6R8 c, 75 750 code 820 | 821 N =
@) 1.0 1RO 7.5 7R5 D. 82 820 362 910 911 1000 (@)
> 1.1 1R1 8.2 8R2 a1 910 or 1000 | 102 o (93(5)3) 118,010 | 012+ 001 Copper strip >
Y] 12 1R2 9.1 R 100 101 71%0\/ 1963 - oo i |(8.00+0.25) (0.30=.025) plated silver hv)
hv) 1.3 1R3 3800V 10 100 3600V 10 " Cme 1200 | 122 o hv)
X 1.4 1R4 code 1 110 code 120 121 1500 152 2500V 709 pu)
O 15 1R5 T 12 120 . 130 w | © O e (18.00) O
O 1.6 we | B | 13 | 130 o 10 | s | .. Axial wire min Wite ciameter o )]
(- 1.7 1R7 C. 15 150 160 161 J. g ), o 031+ .004 Silver wire C
oy
@) 1.8 1R8 D. 7::3: 16 160 75:;;/ 180 181 % "r (25.00) (0.80+0.10) @)
— 1.9 1R9 18 180 | F 200 | 201 . = - i —
Z 20 | 2R0 2 20 |20 g |72 20 | 2 3600V " Radial wire Z
. ode code
> 2.1 2R1 22 220 J 240 2l y 501 Capacitor dimension Microstrip di i >
Z 2.2 2R2 2% 240 270 262 or 3«3' Type/Dimension L crostrip dimension Terminal Z
C 2.4 2R4 27 270 300 ey 2000V > code P Length Width  [Thickness|Terminal size| Length | Width Thickness material C
> 2.7 2R7 30 300 330 code code (Lo (Wo) (To) (B) W (W) (T) >
[ 3.0 3RO 33 330 360 502 202 100%S!H C r
% 024~ 059 %Sn over Copper
3.3 3R3 36 360 390 P T Cﬁi (0.60~1.50) - - - Plating )
3.6 3R6 39 390 430 (nan>—ma netic) RoHS Compliant
3.9 3R9 43 430 470 2 9
3BCIV
4.3 4R3 47 470 510 code +
- A 3504020 | 008+ 001 i
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. MN : U Copper strip
\ microstrip (8.89+0.50) [(0.20+.025|  plated silver
¢Part Number (non-magnetic) “,8725% )
DLC70E 101 J W 362 X T X 7 X vl | min
- w50 315010 | 0082001 | Copper strip
w7 malribbon | +.015—— 010| 380010 170 (8.00+0.25) | (0.20+.025) ~ plated silver
= (non-magnetic) (9.65 (9.65+0.25)(4.32)max
— = 5 — — g
£ 339 g 3 g 5 23_%;_ z g = s . 1-0.38~—0.25)
o) g ) ] s & ey B
& % gg S g % g g %.% 3 3 3 a0 | I (9323' 118+.010 | 012+ .001 | Copper strip
=) 3 2 S 3 8 El % 3 3 3 Radial ribbon o |(3.00+0.25) (0304 .0z5)  Plated silver
23 < & z g2 s < a (non-magnetic)
Py T & & gg° & s B
S 9 Q 5 o .
ISE=3 a 2 . 709
B @ RN y : (18.00)
“ Axial wire min
25 Tolerance (non-magnetic) Wire diameter Silver wire 28
Code A B C D F G J . .031+.004
906 (0.80+0.10)
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF 1% £2% £5% BN j S (23.00) R
v Radlial wire min
(non-magnetic)
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DLC70E RF/Microwave Multilayer Ceramic Capacitor

#Electrical performance @Environmental test
Item Specification Item Specification Methods
; ReTe; tothe capaaﬁance té?le . Appearance: No evidence of mechanical | Preheatfor1minuteat150C t0180C before
Capacitance Test frequency: C<1000pF: IMHz+10% Solder damage or delamination or exposed. immerse the capacitor in a eutectic
© | Cooopr heat |Ragannon e e sl for 0ot
. +0.5pF whichever is larger. I
1K|>-|120t01(§)(;'/o tesi\{g(l}ggg. 1.0£0.2vrms resistance Q: No less than initial requirement. of 10mm. )
i Qz , Cap= pr. IR(25 C): No less than initial requirement. | And following a 242 hours cooling
Quality factor | 1+0.1MHz, 1+0.2Vrms (typical value) period.
(Qvalue) Q>10000, cap >1000pF, ﬁppearance: No evidence of mechanical Accordi hod 107, Condition A
: amage. \ccording to test method 107, Condition
;I 1t09|\1/| Ig—iz@,) ‘IZJEOCZV‘I,’VT(; gg&c&l} I\t/:“éea) & Th | Cap change: within +0.5% or +0.5pF of MIL-STD-202. ) 3
vlen 2 ), >, ge applied, ermal| whichever s larger. . Expose to temperatures of -55°C and 125°C
resistance test VOItage is DC 500V e %iZ’\;%I)elfls tIhan Ln‘tlg});/eqwr?mem. f%”? mm";'te&t' f 55°C to 125°C
i i : No less than 30% initial requirement. | The transition time from -55°C to 125
tzmt‘M?t' @125 CD& ;\g?vrated voltage applied, DWV: To meet initial requiremegnt. sha:l not exceed 5 minutes.Perform 5
est voltage Is cycles.
Rated voltage ~
(WVDC) g Refer to capacitance table Moisturel| ﬁppearance: No evidence of mechanical
- . lamage.
Test Voltage: resistance| Cap change: within +0.5% or +0.5pF According to the test method 106 of
Rated voltage<500V: 250% of the rated ;ﬂé(hzlghce)v%r Isl Iargtﬁr» 30% iital recui ¢ MIL-STD-202
A f . . NO less than 0 Initial requirement.
Dielectric voltage, Applied Time: 5 . DWV: To meet initial requirement.
withstanding 500V <Rated voltage<1250V:
voltage 150% of the rated voltage, Applied Time: 5s ) 4
Rated voltage>1250V: Steady ﬁcgfoﬁllﬂgs_lt_g_tzegtzmethod 107, Condition
120% ofth_e rated voltage, Applied Time: 5s state | Appearance: No evidence of mechanical | With 1.5 Volts DC. applied wihile subjected to
Charge/discharge current: 50mA max. a amage . an environment of 85 C with 85% relative
_ AMP | Cap change: within +0.3% or +0.3pF humidity for 240 hours minimum.
Operating -55C~+125 C,-55C~ +175 C heat |whicheveris larger. Removed and sit 3.5+0.5 hours at room
temperature (If there is any other operating IR(25 C): No less than initial requirement.| temperature.
range temperature range,please contact Dalicap)
coapReratiie, | 0+30ppm/C (-55C ~+12500C) Accorcifig o test method 108 0fMIL-STD-202
0+60ppm/ C (+125C ~+175C) ?pplytesttvo eaéégg Lna)amum operating
. . +0.2% or +0.05pF, take the greater value Appearance: No evidence of mechanical TeeglFiféﬁa‘gé or y
Capacitance Drift | 0<% O £0.05P" 9 life |damage. Rated voltage<500V: 200% of the rated
" - Cap change: within +2% or +0.5pF Voltage 500V < Rated voltage<1250V: 120%
Piezoelectric effectf No whichever is larger. . of the rated voltage Rated voltage >1250V:
- N Q: No less than 50% initial requirement. | 100% of the rated voltage.
The capacitors meet the requirements of MIL-PRF- IR(25 C): No less than 30%nitial requitement. | The charge/discharge current is less than
55681, MIL-PRF-123 and GJB192B. e

@DLC70E performance curve

®ESR vs capacitance ®Q vs capacitance
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DLC70E RF/Microwave Multilayer Ceramic Capacitor

@DLC70E performance curve

®Series resonance frequency vs capacitance .
9 4 P ®Rated current vs capacitance

e ==t ! 2 |
~ 1 maniii FHH— R
& F i EE
N | [T o
= = I”i é i

=8 = I E
I 3
: : = 2 | S SEE
<~ i T LT
I A ﬁi
. |“ (Typieal) ik |
! ’I w 100 1000 10000 2 .IDO L
Capackaceloh) Capacitance (pF)

Remark:
The current determined by rated voltage:

vZ V2 V.,
Tans =5 pes = 5 X g = V2AF Vg
¢

The current determined by dissipated power:

Pdmax

e

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 12 C/W, the maximum power dissipation of
the capacitor is 5W.
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DLC70 High RF power Ceramic Capacitor

@Product Characteristics:
High Q, high RF current/voltage, high RF power,
low ESR/ESL, low noise, high reliability.

#Product Applications:

I
Q
=
Py
B
o
o
=
@
<
(@]
o
o
El
)
Q
©
o
©
o
s

Semiconductor RF power, MRI, repeater, high speed
railway signal responsor, wireless broadcasting and TV

device.
#Naming method
DLC70 F 101 J AR 502 X C X 7 X
& [%) 38 5 2 2 5 =3 5 = 5
£ fF 214 ¢ % §F %t zf & 3 &
] = = & o ES Q =0 > o° >
=3 oo % S 3 Nte) D o) o)
3 S X & 2 2 < I 3 o [} o
® %323 A = S 3 S a g a
23 < g 2 < Q g Q
A Es] «Q Ite] [Sike) o = Q
N ® D —~ @ ] @ )
g8 8 g
h 3 8
JU> @ Capacitor series
— DLC70 - Dalicap DLC70 series ceramic capacitor.
5
o @Size and type Unit: inch (mm)
U DLCT0F DLC70 G DLC70L
, Length .614 +.016~-.010 .760 +.025~-.010 1.350 + 050,
O ) (15.60+0.38~-0.25) (19.30+0.64 ~—0.25) (34.29+4.27)
D Width 433+ .010 760 +.025 ~—.010 1.350+.060
C (11.00+0.25) (19.30+0.64 ~—0.25) (34/28+1.27)
g Thickness .197(5.00)max. 201(5.10)max. 197 (5.00)max .
< :
> ®Capacitance
z Capacitance<10pF, For example, IR0=1.0pF, R means decimal point
cC P P P! P P!
Capacitance>10pF, For example, 101=10x10"=100pF, the third number is the power of 10.
p p p p p
=
@Tolerance
Code B C D F G G
Tolerance +0.1pF +0.25pF +0.5pF +1% +2% +5%
®Terminal type
Code w p L MS AR AW SRW
Type 100%5“@“@’9“““‘ 100%Snr;l)a‘(ier(gjc et Woﬁsfgy;jgzino"e’ microstrip Axial ribbon |  Axial wire Radial wire
RoHS Compliant | RoHS Compliant 9
Code MN AN BN RN
Type Non-magnetic | Non-magnetic | Non-magnetic | Non-magnetic
microstrip axial ribbon axial wire radial wire
29

DLC70 High RF power Ceramic Capacitor

®Rated voltage
Code Rated voltage (V) Code Rated voltage (V)
301 300 302 3000
501 500 362 3600
1000 502 5000
1500 802 8000
202 2000 103 10000
252 2500
@Laser marking
Referto the “Laser Marking”, X means marking, N means no marking.
If the capacitance is less than 10pF, for example, 1.0pF capacitor, marked as “1R0".
If the capacitance is more than or equal to 10pF, for example, 100pF capacitor, marked as “101".
Package
70F 706G 70L
T: horizontal taping vV
CTra aging Vv vV Vv
I: Spe ing Contact with Dalicap

Remark: For the capacitors with leads, both B and C are tray packaging.
®Internal code

Internal code can be blank
The internal code will be different if the product size is different.

®working temperature range
Blank means -55C ~ 125 C; 5 means -55C ~ 150 C; 7 means -55C ~ 175 C

@Internal code
Internal code can be blank

@ Performance requirement
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.
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2 DLC70F High RF power Ceramic Capacitor DLC70F High RF power Ceramic Capacitor @
o Q)
@ @
2
3
o ES
s | DLC70F (6040) #DLC70F terminal type and size 9
O P Unit: inch (mm o
8 @®Product Characteristics: (mm) g
g High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high | Capacitor dimension R e Terminal F
o . Loepe Terminal . -
i material
rel Iabl l Ity' % @ik ension Length Width Thickness Terminal size Length Width Thickness
@Product Applications: ‘A - [ wo) ) ® [} w) a
Typical applications: semiconductor RF power, MR, repeater, high speed railway signal ‘ = w
responsor, wireless broadcasting and TV device. 7 O kel
. ‘ g -024~.059 _ _ _ RoHS Compliant
@ DLC70F capacitance table L chip (0.60~1.50) —
110%Pb90%Sn over
Capacit: Rated Capacital Rated Capacitance Rated 1 NickelPiting
apacitance apacitance| a o
©F) Code Tolerance Voltage [? P Code Tolerance Voltage © Code Tolerance Voltage @»’
1350 008
1.0 1RO 22 220 390 391 3000v 728
302 microstrip (18.50 +.020 +.001 Copper strip
1.2 1R2 27 270 470 47 o o 50) .89 | (0.20 piated siver
1.5 1R5 33 330 5000v 560 561 5000V 197 min
O o code 50 . code +.016~—.010 | .433+ 010 (5.001 +0.50) | +0.025) O
> il 1R8 ¥ 3 502 8 61 502 (15.60 (11.00+0.25) >
4
— 2.2 R2 s 5000V 7 470 or 820 821 Jo00v N 0360 25) max - —
o) 2.7 R7 e b code 56 560 8000v 1000 102 code Axial ribbon o)
3.3 3R3 o 502 68 680 coce 1200 122 202
> 3.9 3R9 or 82 820 F.G. 802 1500 152 Fe o 748 >
U : 8000V J J. so0ov RW (19.00) o
4.7 4R7 code 100 101 : 1800 182 :
hv) 302 4 min Wire diameter ! V)
5.6 5R6 802 120 121 2200 222 . i Siver
;U Axial wire 031+ .006 D
3000V . - wire
6.8 6R8 150 151 2700 272 -
O 8.2 8R2 180 181 code 3300 332 od 1 -906 (0.6000.15) o
2 302 code
23.00
g 10 100 220 221 or 4700 472 102 { in ! g
) 12 120 F.G, 270 271 5000V 5100 512 o Radial wire A
15 150 J 330 331 code 5600 562 code
— 502 —
18 180 6800 202 ~—
Capacitor dimension Microstrip dimension
Z Terminal Z
i R : i 3 h al o ;
2> Remark: if there is any special requirement on capacitance, tolerance and rated voltagé, please contact Dalicap. Type/Dimension v Wit e s || e | e || wmees material >
=z (Lo) (Wo) (To) ®) () Wy [uh) z
- ) C
]> 024~ 059 100%Sn over Copper >
™ @Part Number . » - B B Plating —
Chip (0.60~1.50) RoHS Compliant
Non-magnetic) :
ey =L
DLC70F 101 J AR 502 X C X 7 X -~ 9%.
! ! ! % microstrip 728 -350 008
(Non-magnetic) .
z g (18.50)| 020 | =001 Copper strip
. 614 . min | (889 | (0.20 plated silver
== — = 2 I ] 5 = =1 .
g 235 3 o & 5 & > o +.016——.010 | 433+ 010 +0.50) | +0.025
a U 5 3 T & a8 @ 3 5] AN (5.00) ) !
0 a8 9 = o > I = ° > (15.60 (11.00+0.25)
oo > 3 < 3 S =8 o} [ Axial riobon max
° g B 3 = o8 9 e 3 Q) 3 (Non-magnetic) |+0.38~-0.25) -
o Q =, c
= M = he] Q. = [oR
ILa b < a3 o o @ @
32 3 748
3, o & RN (19.00)
Axial wire )
(Non-magnetic) min Wire diameter ]
031+ 006 Shver
Tolerance 906 (0.800+0.15)
BN (23.00)
Code B C D F G J 7 Radial wire i
5 (Non-magnetic) 32
Tolerance +0.1pF +£0.25pF +0_5pF £1% +2% +5%
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DLC70F High RF power Ceramic Capacitor

DLC70F High RF power Ceramic Capacitor

@ DLC70F performance curve

@ Electrical performance @®Environmental test
Item Specification Item Specification Methods
Refer fo the capacitance table Preheatfor] mindte at 150 C t0180C
Capacitance Test frequency: C<1000pF: IMHz+10% Sold Appearance: No evidence of mechanical | before immerse the capacitor in
© C>1000pF er damage or delamination or exposed. a eutectic solution at 260+5C
0, . heat  |Cap change:within -1.0%~ +2.0% or for 1041 seconds.
1KHz+10% test voltage: 1.0+0.2Vrms resistance | £0.5pF whichever is larger. Caj adrt‘orfshall be immersed to
Q: No less than initial requirement. adepth of 10mm.
Quiality factor Q>2000, cap<1000pF, 1+0.IMHz, 1£0.2Vrms IR(25C): No less than inﬂial requirement. | And _’?o\lowing a 242 hours
(Qvalue) Q22000, cap >1000pF, 1+0.1KHz, 1:0.2Vrms cooling period:
Qppearance: No evidence of mechanical | According to test method 107,
) STV, @25C, with rated voltage applied,  Thermal | Cap change: within £0.5% or £0.5pF §;’;§;§‘i§ éﬂ,ﬁ'ﬁ-ﬂ?gi‘?ﬂsr
Lre]::Jslta;(:'?cg test voltage is DC 500V shock ghiﬁhelver ifllargn_er._t_ I X ¢ and 125°C for 15 minfutes.
P N . : No less than initial requirement. Th ition ti -55°
(IR) tze‘lstt)aMlgtz @12?) (C: , with rated Vo'tage applled, :l;ézﬁ/ C_;_: No less than 3|0%i?\itial requirement. | to ?ztg‘:"éss'ﬂgﬁ' ,t‘g':eexrc%?d gs ¢
voltage is DC 500V - To meet initial requirement. minutes.Perform 5 cycles.
Rat&e\ygg)age Refer to capacitance table Qppearance: No evidence of mechanical
Test Voltage: Moisture nggﬁghge: within +0.5% or +0.5pF According to the test method 106
Rated voltage<500V: 250% of the rated  ragistance | Whicheveris larger. ) of MIL-STD-202
N e IR(25 C): No less than 30% initial requirement.
q 3 voltage, Applied Time: 5 s DWV: To meet initial requirement.
,?Aggctg.c 500V < Rated voltage<1250V: ) )
Wi nain. i "
e | st s i
i . ; ; ondition A of MIL-STD-
120% of the rated voltage, Applied Time: 5 S:;igy Q;’,'?;ag’eaf‘ce' No evidence of mechanical Wit 15Volts DC appled i
Charge/discharge current: 50mA max. d Cap change: within 0.3% or +0.3pF 858 with 8%;",23{:52"&;%%
AMP | whichever s larger. for 240 houre min;
Operating -55C~+125 C,-55C~+175C heat |IR@5C): No less than initial requirement. é’e'moveguar;dms"i}'?g';“é 5 hours
temperature (If there is any other operating e ure.
range temperature range,please contact Dalicap)
Temperature C (EEC P
coefficient (TC) 0£30ppm/ C (-55C ~+1250C)
0+£60ppm/ C (+125C ~+175C) ) .
ot " I Appearance: No evidence of mechanical
i i +0.2% or +0.05pF, take the greater value lamage .
Capadtance Drift ° P 9 Life Cahp fﬁangg: IWithin +2% or +0.5pF
" N whichever Is larger.
Piezoelectric effecf  No Q:Noless than 50% intial requi

The capacitors meet the requirements of MIL-PRF-
55681, MIL-PRF-123 and GJB192B.

IR(25C): No less than 30% initial

ge/discharge current is
50mA.

®ESR vs capacitance ®Q vs capacitance
10000 1
t
i 1
i i
E’ LX)
1 ; } — oy § | = . iH
oo
il
=L i
I ™ s I 1l
®° 100 1000 1 ®° W 1000
Capacitance(pF) Capacitance(pF)

®Current vs environment temperature

@ Wire leads rated current vs frequency

00% of the rated voltage.

140
120
100 —
"--.._‘
T
, X

2/
WY AP il e
j 1) / A
/3 B
Jal o
il
1w
Frequency(MHz)

@Strip leads rated current vs frequency

|
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/
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= | DLC70G High RF power Ceramic Capacitor DLC70G High RF power Ceramic Capacitor g
o e
o o
= S
o =}
| DLC70G (7575) #DLC70G terminal type and size %
o - kel
< | ®Product Characteristics: e Unit: inch (mm) g
g High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. Capacitor dimension Microstrip dimension S
. . Terminal
. s
’P".Odu‘:t {-\ppllcatlor'\s. ) ) ) - Length Width | Thickness|Terminal size|Length|Width| Thicknesy ~ material
Typical applications: semiconductor RF power, MRI, repeater, high speed railway signal (Lo (We) (To) ®) w | W | @
responsor, wireless brc_)adcastlng and TV device. 100%5n over Nickel
4DLC70G capacitance table 024~ 079 Plating
- - - RoHS Compliant
(0.60~2.00)
: . : 10%Pb90%Sn over
Capacitance Rated Capacitance Rated Capacitance Rated . . .
o Code Tolerance Voltage o9 Code Tolerance Voltage o9 Code Tolerance Voage chip Nickel Plating
1.0 1RO 33 330 1000 102
1.2 1R2 38 390 1200 122 S0y s || 521 , ;0221 _
1.5 1R5 47 470 5000V 1500 152 ode 5 microstrip (19.00) | =+ * Copper strip
) 1.8 1R8 56 560 code 1800 182 302 760 760 201 min |(16.00] (020 plated silver @)}
> 22 22 68 680 502 2200 22 sy +.025==.010] +.025==.0101 - ) £0.25)| £0.025) >
e or (19.30 (19.30
— 2.7 27 co 5000V 82 820 soo0v 2700 272 code : ex —
@) 3.3 3R3 code 100 101 code 3300 332 502 ¥ Axial ribbon | 7084~ 7026 +0.64~-0.25) - 0O
> 3.9 3R9 502 120 121 . 802 4700 472 - >
R 47 a7 3000V 150 151 n 5100 512 n 748 Y
o 5.6 5R6 code 180 181 ' 5600 562 1000V (19.00) o
po] 6.8 6R8 802 220 221 6800 682 C%jze Axial wire min | Wire diameter pu)
-031+.006 Silver wire
O 8.2 8R2 270 271 7500 752 - o b0a0 15 O
O 10 100 300 301 3000v 8200 822 3‘3?;\’ oo | (0-800£019) W)
C 12 120 390 391 code 10000 103 302 (23.00) C
0O 15 150 f o 470 471 or 12000 123 Radial wire min (@)
— 18 180 y 560 561 5000V 15000 153 2000V —
. code code
< 22 220 680 681 o 1 soom e <
]Z> 27 270 820 821 2000 * Capacitor dimension Microstrip dimension :[Z>
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. inal Type/Dimension ) ) TEIiE]
]C> y Sp q p ] ge, p P ode ype/! Le(r:g)th W(wt;] Thickness Terminal size Le(rljg)th W(\l/\c}t? Thickness material :[C>
c q T ®) b v M)
— <@Part Number =
sl 100%Sn over Copper
DLC70G 101 J AR 802 X C X 7 X P . Chip A T - Plating
j— T T g I T I E g g “(non-magnetic) (0.60~ 2.00) RoHS Compliant
e =
£ zzg o ) g & g 5 g 5 N @f ‘
2 LT3 o 3 g ] = ] 3 g microstrip e |2 008
= =24 5 Q : - o i .
88 3 2 s g ! o 3 o ’ (non-magnetic (19.00) = %19) =090 | Copper strip
= ® g & = § ] g g 760 760 min |(15.00] (020 plated silver
23 ® ® @ ® 3 ® ! +.005-— 010 | +.005-—o00| % +0.25) +£0.026)
Sg E AN . : : (5.10)
=} @ ; Axial ribbon (19.30 (19.30 .
s (non-magnetic) |+0.64 ~—0.25) |+0.64 ~—0.25) -
b~ 748
Tolerance RN e-' ; (19.00)
7 Axial wire i ire di
Code B c D F G ) A (non-magnetic min | Wire diameter
N N N oot Silver wire
Tolerance £0.1pF +£0.25pF £0.5pF £1% £2% 5% o g | (0:200%0.15)
35 BN Q" Radial wire (23.00) 36
N (non-magnetic) min I
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DLC70G High RF power Ceramic Capacitor

¢ Electrical performance ¢Environmental test
Item Specification Item Specification Methods
Refer to the capacitance table ; . ;
z Al : No evidk f mech: | | Preheatfor1minuteat150 C t0180 C before
Capacitance Test frequency: C<1000pF: IMHz+10% d;’&eag’;"';‘,%ﬂ;’n?ivn'aﬁgﬁeo? eT;é:& e immerse the capacitor in a eutectic
© C>1000pF Solder | Cap changewithin -1.0%~+2.0% or solution at 260+5 C for 10+1 seconds.
1KHz+10% test voltage: 1.0+0.2Vrms h f £03pF whichever s larger. Capacitor shall be immersed to  depth
= e ea : No less than initial requirement. .
Quality factor | Q22000, cap<1000pF, 1£0IMHz, 120 2vms fesistance) "2 €) No s han i erement berioq, "9 2 242 hours cooing
= d = y 1TV 5 1TV 10d.
(Qvalue) Q=2000, cap>1000pF, 1+0.1KHz, 1+0.2Vrms Appearance: No evidence of mechanical
h | gamage. hin £0.5% 0soF Afcﬁl)lfj?lg Dt% ll)ezst method 107, Condition A
_ _ - Thermal| Cap change: within +0.5% or +0. of -STD-202.
. >10°MO, @25C, with rated voltage applied, hock wh‘i)chevergis larger. ) P Expose to temperatures of -55°C and 125°C
Insystlat'on test voltage is DC 500V SNOcK | o Noc less tlhan :‘nitial requinlement. fl_cl>1r15 minutes. ; S5 1o 1257
resistance p p . IR25 C): No less than 30% initial requirement. | The transition time from -55°C to 125°
(IR) tzegwl(tz @1'25D g , With rated voltage applied, DWV: To meet initial recquiremeqnt. shalll not exceed 5 minutes.Perform 5
voltage is DC 500V cycles.
Rated voltage i
(WVDC) Y Refer to capacitance table Moisture| éppearance: No evidence of mechanical
‘ lamage.
Test Voltage: resistance| Cap change: within +0.5% or +0.5pF
Rated voltage<500V: 250% of the rated \Ig(hzig%e)\_/ﬂgslggﬁ;n S0 inial requirement According to the test method 106
q q voltage, Applied Time: 5 s DWV: To meet initial requirement. of MIL-STD-202
Dielectric 500V < Rated voltage<1250V:
Wm\:gliangdéng 150% of the rated voltage, Applied Time: 5
Rated \floy:tage;u?ov: T Steady ﬁc&o&dﬁﬂgs 'IEB fzeatz rnethod 107,
120% of t e rated voltage, Applied Time: 55 state |Appearance: No evidence of mechanical
Charge/discharge current: 50mA max. damp gamaﬁe. i £03% 0r 030
= ap change: within £0.3% or 0. humidity for 240 h ini A
Operating 55C~+125 C-55C~+175 C heat wh?chevergis larger. p R:rrr:o%dognd sit%ygsirﬁgnmﬂ?; at
temperature (If there is any other operating IR(25C): No less than initial requirement.| temperature.
range temperature range,please contact Dalicap)
TSRS, | 023050y (55C - 500
0+60ppm/C (+125C ~+175C) um operating
Capacitance Drift | +0.2% or £0.05pF, take the greater value ife ﬁg%gg’_‘cei No evidence of mechanical
= = Cap change: within +2% or +0.5pF
Piezoelectric effectf No whichelver ii larger.
N N Q: No less than 50% initi i
The capacitors meet the requirements of MIL-PRF- IR(25 C): No less than 30% mnialqrequ' entis less than
55681, MIL-PRF-123 and GJB192B.
#DLC70G performance curve
®ESR vs capacitance ®Q vs capa: ce
(at 30MHz frequency)
00 1
11
1f 2
g 1000 Chipy a1
= T £ T = il
I ~ I 4 x| i
E 100 ™ ) am
= H
i
il SN AR W W i
0 [l ™ 5 |
1 10 100 1000 1 0 10 00
Capacitance{pF) Capacitanca(pF)

DLC70G High RF power Ceramic Capacitor

®Current vs environment temperature

©0.071d

®Wire leads rated current vs frequency
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DLC70L (130130)

@Product Characteristics
High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability.

@®Product Application

Typical applications: semiconductor RF power, MR, repeater, high speed railway signal
responsor, wireless broadcasting and TV device.

@DLC70L capacitance table

DLC70L High RF power Ceramic Capacitor

Capacitance Rated Capacitance Rated Capacitance Rated
s Code Tolerance Voltage ©F) Code Tolerance Voltage o Code Tolerance Voltage
U 200 201 1800 182 10KV 12000 123
> 220 221 2200 222 code 15000 153 3000V
— 270 27 2700 272 108 22000 223 code
O 300 301 3300 332 33000 | 333 sz
]> 330 331 4700 472 47000 473
0 390 391 fo 10KV 5100 512 Fo 56000 563 fo
V) 470 471 J code 5600 562 J 5KV 68000 683 J
o 560 561 108 6800 682 ) code 82000 823 1000V
502 code
O 680 681 7500 752 100000 104 102
) 820 821 8200 822 120000 124
C 1000 102 10000 103
e) 1200 122
— 1500 152
P
]Z> Remark: if there is any special requirement on capacitance, tolerance and rated voltage;please contact Dalicap.
z
JC> @ Part Number
=
DLC70L 102 J MN 103 X C X 7 X
& RIS g 7 g & g 3 7 2
=, =N > S T @ a 5 3 @
2 Lig 3 3 a = g S S =
oox 3 = < 3 ) o3 @ o
T x 9 a Ea S ) a I a
o3 0] = = 3 o = o
on < I = £
= ® 3 Q = 3 & @ &
na ® @ «Q
Lo ]
8% 2
< @
=3
Tolerance
Code G J
39 Tolerance 2% 6%

DLC70L High RF power Ceramic Capacitor

@DLC70L terminal type and size

Unit: inch (mm)

Capacitor dimension Microstrip dimension
Terminal T o Terminal
code / Length Width Thickness Terminal size Length | Width Thickness material
(L9 (We) (TQ) ®) (L (U )
w 100%Sn over Nickel
033~ .079 Plating X
- - - RoHS Compliant
(1.00~2.00) b
10%Pb30%Sn over
Nickel Plating
1.299 .012
microstrip b 020 001
+ +
(19.00) | = - Copper strip
min | (33.00 (0.30 plated silver
+0.50) +0.025)
197
Axial ribbon | 1.350+.050 | 1.350+ .050 (5.00) -
(34,29+1.27) | (34.29+1.27)
max
748
RW (19.00)
min Wire diameter
Axial wire
031+ .006 Silver wire
906 (0.800:0.15)
AW (23.00)
min
Radial wire
157 012
( 76%90) +.010 | =+.001 Copper strip
. plated silver
min (4.00 (0.30
Radial ribbon +0.25 +0.025)
Unit: inch (mm)
v Capacitor dimension Microstrip dimension
Terminal : N Terminal
> code Type/Dimension Length Width Thickness Terminalsize | Length | Width | Thickness material
(Lo (We) (Tc) ® (L WLy (W)
100%Sn over Copper
P chip 039~ 079 - B B Plating
(Non-magnetic) (1.00~2.00) RoHS Compliant
MN
microstrip a8 1.299 012
(Non-magnetic)
(19.00) | =020 | =.001 Copper strip
min (33.00 (0.30 plated silver
il i
- +0.50) | £0.025)
AN & -
- Axial ribbon 197
¢ (Non-magnefic) | 1 350+ 050 | 1.350+.050 (5.00) -
(34.29+1.27) | (34.29+1.27)
P max
.Q,. 748
N . Radial ribbon (19.00) _
(Non-magnetic) min Wire diameter
-031+.006 Silver wire
906 (0.800+0.15)
BN Radial wire (23.00)
(Non-magnetic) min
157 012
669
FN (17.00) +.010 | +.001 Copper strip
Axial wire i 400 | (0.30 plated silver
(Non-magnetic) +0.25 | +0.025)
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DLC70L High RF power Ceramic Capacitor

@Electrical performance @Environmental test
Item Specification Item Specification Methods
Refer to the capacitance table " y ;
. A : NO evi f mechanical | PreheatforTminuteat 150 C to180 C before
Capacitance Test frequency: C<1000pF: IMHz+10% dg’gi;’g';‘,‘i,ﬂg’n%';’ﬁgﬁeo? e’;‘;gs;;_ ' immerse the capacitor in a eutectic
C>1000pF Solder | €ap.changewithin -1.0% ~+2.0% or é‘;';;'c(i’%?;ﬁg?g: i?mf‘gx;:s%fd]t?goggpsfh
. +0.5pF whichever is larger.
1KHz+10% test voltage: 1.0+0.2Vrms heat | Q: No less than initial requirement. of 1omm. .
) resistance| 'R(5 C): No less than initial requirement. | And following a 24+2 hours cooling
Quality factor Q>2000, cap<1000pF, 1£0.1IMHz, 1+0.2Vrms period.

(Qvalue) Q22000, cap>1000pF, 1+0.1KHz, 10.2Vrms Appearance: No evidence of mechanical | According o test method 107, Condiion A
S10MQ), @25C , Wi i Thermal| 3o ehange: within £0.5% or £05pF ity 557 o
> with rated voltage applied, P g Pl Expose to temperatures of -55°C and 125°C

Insulation <DC " shock | whicheveris larger. for 15 minutes.

resistance testvoltage is DC 500V ) Q: No less than initial requirement. The transition time from -55°C t0 125°C

R) >10‘MQ, @125 C, with rated voltage applied, ‘g\%ﬁ/c%gl% ‘::i tim?aal%qlﬂ?rlglr;?rwremem sha:l not exceed 5 minutes.Perform 5
test voltage is DC 500V . : cycles.
Rated voltage R »
efer to capacitance table A : i i
. ppearance: No evidence of mechanical
(WVDQ) Moisture{ jro0 <!
resistance| Cap change: within +0.5% or +0.5pF According to the test method 106 of MIL-
whichever is larger. STD-202
Rated voltage<1250V: 150% of the rated IR(25 C): No less than 30% initial requirement.
Dielectric voltage, Applied Time: 5 s DWV: To meet initial requirement.
withstanding Rated voltage >1250V:
voltage 120% of the rated voltage, Applied Time: 55 i
Steady gggeazr:nce: No evidence of mechanical %C)E?jﬁgr? /;ootfer\s/} ”r_? gi—h[)(%gz_ N
state o ith 1.5 Volts D.C. applied while subje
damp ﬁ?}%ggg%gg'ﬂ" 0.3% or +0.3pF t0 an environment of 85 C with 85%
Operating -55C~+125 C,-55C~+175C heat | IR@5C): No less than initial requirement. keéiqgiggr:;ﬂtziigéi%go#guggwtmum.
temperature (If there is any other operating room tempe
range temperature range,please contact Dalicap)
Temperature C (-EEC ~
coefficient (TC) Ot30ppm/g (-55 CC + 1250 (é)
0+60ppm/ C (+125C ~+175C) gppearance: No evidence of mechanical
i . lamage .
Capacitance Drift | +0-2% or +0.05pF, take the greater value Life | Cap change: within £2% or +0.5pF
whichever is larger.
Piezoelectric effectf No Q: No less than 50% initial requirem - x
- - IR(25 C): No less than 30% initial req e rated voltage Rated voltage
The capacitors meet the requirements of MIL-PRF- 00% of the rated voltage.
55681, MIL-PRF-123 and GJB192B. discharge currentis fess than

DLC70L High RF power Ceramic Capacitor

@ DLC70L performance curve

®ESR vs capacitance
(at 30MHz fr ncy)

®Frequency vs capacitance
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Capacitor Assemblies offering Capacitor Assemblies offering

#Typical Assembly Configurations
@®Product Characteristics @ Product Applications

Bulieyo seljquessy Jojoede)
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. . . . L : R . X 1. Parallel Assemblies Unit: inch (mm)
High Operating Voltage, High Operating Current, Application fields: High Power RF, Medical Electronics, Broadcast,
Extended Capacitance, Tighter Tolerances, High Semiconductor Manufacturing,High Magnetic ltem 70B 70C 70E 70F 70G 70 L
Reliability, High Q, Ultra-low ESR, Non-Magnetic. Environments, Inductive Heating. - -
Silver-plated Copper or silver
0.2.
@Part No.

According to the drawings or electrical performance requirements

DLC \ 6 7 N c 1001 F 252 X G X 7 X
o ZYV z = z0o o 0 = o o [a) 5 — 5
E Yue 5§ 5§ S 2 8 & & & 8 &E 3 B
Y L o = nZ %] a o a = =3 = B = -
> =2z 3 3 NS N = =1 < < @ L @ =X Cal tor spacer
2o 4 Q =¥ ™ I [a) o Q o Q ) T
W) Lo I 5 2 ® = = < o = o O
S o =1 ™ 8 ES 2 o a o
> 3 3 = ® @ ® it ® >
= Q. j
— o g B 2 Lead —— L
[Q & ® Q
> A >
T @ Termination Type hv)
hv) 5:Special requirements shall be specified in the drawings; 6:Silver; 7:Copper; 8:Silver plated copper strip; N:No leads kv
by} 0
@) ®Cap Type O
W) N.DLC70, PDLC75, 0.DLC85 Unit:inch (mm) O
% ®Cap Size 708 70C 70E 70F 706G 70 L %
— B.1111, C.2225, E.3838; F.6040, G.7575; L 130130 Silver-plated Copper or silver —
) Lead Thickness 0.2.
JZ> @ Coating type %
) ) ) ad Length (max.)
Z G: Molding; C/D: Coating; N/Blank: No any coating = . . . . z
cC apacitor Spacer (typ.) According to the drawings or electrical performance requirements c
> ©Internal code Mtg Configuration >
[ [
Internal code can be blank
The internal code will be different if the product size is different. .
3. Epoxy Molding
©working temperature range
Blank means -55 C ~ 125 C; 5 means -55 C ~ 150 C; 7 means -55 C ~ 175 C
@Internal code
|
Internal code can be blank
@#Capacitance and Voltage ¥
By Buyer's requirements using existing drawings, mechanical sketches, or we can help with capablemodeling of assembl ictions.
4. Other Assemblies By Buyer's requirement
Design and manufacturing by Dalicap shall be based on drawings or customer-specified electrical performance requirements.
43 44
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Capacitor Assemblies offering DLC75 Series Ultra low ESR, RF/Microwave Ceramic Capacitor

@Product Characteristics: @Product Applications:
Circuit applications: high power filter network, combiner, coupler,
matching network, output coupling, DC blocking,
GaN-specific circuits.
Application fields: mobile communication base station, repeater,
cluster communication, MRI.

Ultra low ESR value, high working voltage, high RF power,
high self-resonant frequency.

Q
©
o
o
©
o
>
»
173
o}
=
S
®
17
o
<
=
@

Joj0ede)) oJWRISD) SABMOIOIN/4Y “dST MO| BJ)N SaLeS

R e ®Part N
N B \ 5 100 J W 251 N T
% - g 5 g g g 3
{ 3 2 ES 2 3 Iy
= > 2 < e Q
v a [ o) = ®
=} [0} = 5
2 < S 3
kel «Q
O ® ® O
> . . >
— apacitor series —
0O DLC75 - Dalicap DLC75 series ultra low ESR, RF microwave ceramic capacitor. 0O
> & >
AY) 0
§v] @ Size and type " U
by Unit: inch (mm) be)
8 DLC75H DLC75P DLC75D DLC75R DLC75B 8
- 041 + .004 063+ .006 .078+.010 .070+ .006 .110 +.020~—.010 C
0 (1.05+0.10) (1.60+0.15) (2.00+0.25) (1.78+0.15) (2.79+0.51~-0.25) O
— 021+ .004 031+ .006 049+ .010 .080+.010 110+ .010 —
z 30+0.03) (0.55+0.10) (0.80+£0.15) (1.25+0.25) (2.03+0.25) (2.79+0.25) z
012+ 001 021+ .004 031+ 006 041+ 008
> (0.30+0.03) (0.55+0.10) (0.80+0.15) (1.0+0.20) -120(3.04)max.. -102(2.80)max. >
Z z
C i C
> Capacitance >
Capacitance<10pF, For example, TR0O=1.0pF, R means decimal point
Capacitance>10pF, For example, 101=10x10"=100pF, the third number is the power of 10.
@ Tolerance
Code A B C D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +£5%
® Terminal type
Code W P L
100%Sn over Nickel 1009%Sn over Copper 10%Pb90%Sn over
Type lati - .
& RoHS (?olrr:?;)liant RoHSP cagnmgpliant Nickel Plating
46
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= DLC75 Series Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75N Ultra low ESR, RF/Microwave Ceramic Capacitor -
% z
3 :
= ©®Rated voltage el

) DLC75N (0201) S

% Code Rated voltage (V) Code Rated voltage (V) g

< (T @

e 2 z z 0 @Product Characteristics: 3

@© 101 100 call 300 Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency. ;’

151 150 501 500 . -

3 o 200 = 1000 @ ApplicationFields: 2
Q Typical applications: mobile communication base station, repeater, cluster communication, MRI. o g
2 ] :

2 ®Laser marking

4 DLC75N citance table
Refer to the “Laser Marking”, X means marking, N means no marking. = capa

If the capacitance is less than 10pF, for example, 1.0pF capacitor, marked as “1R0". Cap Co Tolerance | Rated || Capacitance | Code | Tolerance | Rated || Capacitance | Code | Tolerance | Rated
. . . Vol Voltage Voltage
If the capacitance is more than or equal to 10pF, for example, 100pF capacitor, marked as "101". (p oltage (o o (o o
il 0R2 1.7 1R7 6.2 6R2
U OR3 1.8 1R8 6.8 6R8 AB D
®Package 8,
']z g p ?5& 1.9 1R9 7.5 RS o ':E
5 2.0 2RO 8.2 8R2
= Item 75N 75H 75P 75D 75B 75R —
0 _ _ 0.6 OR6 2.1 2R1 9.1 9R1 25y 0
3> T:horizontal taping vV VA vV vV \V \V 0.7 0R7 2.2 2R2 10 100 code >
U TV:vertical taping VA vV \V 0.8 OR8 aB 25V 2.4 2R4 A B 25V 1 110 250 o
v 0.9 OR9 c 'D' code 2.7 2R7 c 'D' code 12 120 hv)
o 1.0 1RO o 250 3.0 3R0 o 250 13 130 k.G o
@) 1.1 1 3.3 3R3 15 150 J. (@)
U <¢Performance requirement 1. 3.6 3R6 16 160 U
3.9 3R9 18 180
c The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B. c
O 1 4.3 4R3 @)
- 1 5 47 47 —
Z 1R6 5.1 5R1 Z
J> 5.6 5R6 >
g Remark: if there is any special requirement on capacitance, tolerance and working voltage, please contact Dalicap. g
> @Part Number >
[ [
DLC75N 100 J W 251 N T
g 288 g g g & 2%
) mi o @ 3 2 3 ¥}
v = a0 Q = =
oo = =1 2 < = NQ
T x a o S =~ om
33 ® g g 3 g2
S ® he] Q [ERe]
ﬂ‘ [a) (0] [} 6 o
38 T
e 2
Tolerance
47 Code A B C D F G J 48

I Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5% I
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- DLC75N Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75N Ultra low ESR, RF/Microwave Ceramic Capacitor -
m m
£ £
9] o
S IS
= . . . 2
S @DLC75N terminal type and size . ®Environmental test S
5 Unit: inch (mm) 5
o o i [tem Specification Methods (@)
g Capacitor dimension a g
Terminal f f i Appearance: E
%‘ code Type/Dimension _ . Termlr]al . ngevidence of mechanical damage or delamination for minueat150C 1o 180C before immerse the capacitor in ?7
o Length (Lo) Width W) | Thickness (To) | Terminal size (8) e Resktargglfor exposed. 2 cutectic solution at 26045 for 1041 saconds, T o
= _ : 5ol within .05~ +2.0% or +0.5pF whichever is larger. Capacitor shall be immersed to a depth of 10mm. 2
8 w o 100/{;Sg|(a)¥ﬁrgmcke\ Q: No less than initial requirement. And following a 242 hours cooling period. o
= x .024+ .001 012+ .001 012+ .001 004~ .008 RoHS Compliant IR(25 C): No less than initial requirement. ol
S vl B (0.60+0.03) (0.30+0.03) (0.30+0.03) (0.10~0.20) N S
L .’%& chip e bt Appearancer el
C:peg,']aigcee. ofmechanical damage. According to test methodf107, Ccon%itigné\fof MIL-STD-202.
S A i i Expose to temperatures of -55°C and 125°C for 15 minutes.
glﬂ’z‘lg Ii‘eoss Z/?]aorr\ iﬁﬂﬁﬁi‘gg&?ﬁ;ﬁ:&_larger' The transition time from -55°C to 125°C shall not exceed 5 minutes.
. IR(25 C): No less than 30% initial requirement. Perform 5 cycles.
@Electrical performance DWV: To meet initial requirement.
i i Appearance:
L it N No ev;‘dence of mechanical damage.
. R C2P.change: ) ) According to the test method 106 of MIL-STD-202
v Refer to the capacitance table resistance | Within £0.5% or +0.5pF whichever is larger. "9 @)
Test fi . IR(25 C): No less than 30% initial requirement.
J> C ita estirequency: DWV: To meet initial requirement. >
= apacitance () | C<1000pF: IMHz£10% C>1000pF: KHz£10% —
a Test voltage: 1.0+£0.2Vrms 8
uality factor . .. | Appearance: ; According to test method 107, Condition A of MIL-STD-202.
> Q (Qt\yalue) Q>2000, 1+01MHz, 1202V (typical value) Humidity | No evidence of mechanical damage. With 15 Volis D.C. applied while subjected to an environment of >
av) Stset:gey \E/iatﬁiﬁhfggg. or +0.3pF whichever s larger 85 C with 85% relative humidity for 240 hours minimum. U
o Insulation resistance | >10°MQ, @25C, apply rated voltage. IR@5 C): No less than initial requirement. Removed and sit 3.5+0.5 hours at room temperature. Rv)
o >10*MQ, @125C, apply rated voltage. by
o Rated voltage Refer to capacitance table Appearance: o
g (WVDO) No evidence of mechanical damage. O
C 5 o— = " Cap change: According to test method 108 of MIL-STD-202 at the maximum -
Dielectric withstanding Apply 250% rated voltage for 5s Lif within +2% or +0.5pF whichever is larger. operating temperature,apply 200% of the rated voltage for 2000 hours.
@) voltage(DWV) . Q:No less than 50% initial requirement. (@)
_| IR(25 C): No less than 30% initial requirement. _|
Z Operating temperature | -55C~ +150 C Z
range (If there is any other operating temperature range, please contact Dalicap) *
> DLC75N Performance Curve >
4 Temperature coefficient | 0+30ppm/C (-55C ~+150C) z
c T C
':E Capacitance Drift | +0.2% or +0.05pF, take the greater value ESR vs. Frequency ']z
" - 0.32
Piezoelectric effect | No II
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B. e |1
o— WECE R -
iy 4
£ EE— L
O, teos—cnoopboaEs ———T L L]
£ e | L
ul =
—i—n-_—-n—-___'_'_,-.l-""
0.02
% Frequency (MHz) 1000
[ 2.2pF ——3.3pF —10pF |
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o DLC75N Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75H Ultra low ESR, RF/Microwave Ceramic Capacitor i
m m
< <
o} :
=} o
5 #DLC75N Performance Curve DLC75H (0402) 5
(0] [0}
o Fret Paraliel R - ve. Caract On the S21 curve of the capacitor, there are several parallel resonant @®Product Characteristics: o
3 i : points (V-shaped attenuation points), and the first parallel resonant Ultra low ESR value, highworking voltage, high RF power, high self-resonant frequency. 3
2 T . s o
g . I | frequency FPR is the frequency of the parallel resonant point with the . R 5 ‘ =)
B |00 jsasasERT e o e S, s o I F lowest frequency. It is not affected by the thickness of the substrate or #ApplicationFields: )
o \\ | its dielectric constant. However, it is affected by the installation Typical applications: mobile communication base station, repeater, cluster communication, MRI. Q
B |00 desmaeaoh oo gl oanh L4-t direction of the capacitor. The horizontal direction means that the 5 e
V) O
o . r internal electrodes of the capacitor are parallel to the substrate. #DLC75H capacitance table @)
5] ) | 5]
- (.13 PY o e LS Errre Wi i L Tolerance Rated Capacitance| Code | Tolerance Rated Capacitance | Code | Tolerance Rated -
E [ Voltage (PF) Voltage (pF) Voltage
"""" mla 1 et neb T ol e il o 50V
| 2.0 2R0 code 10 100
_____________ LA L] AT o I 2.1 2R1 500 1 110
or
2.2 2R2 200V 12 120 s0v
2.4 2R4 code 13 130 code
4 . - 50V 201
: 2.7 2R7 or 15 150 500
3 L] ] 12_ 15 18 21 24 2730 code or
2 Esvry A IR AR
— | or 318 3R3 251 18 180 J code
— 200V 36 3R6 20 200 201 =
Q A.B. code 3.9 3R9 AB. 2 220 O
> o ) . cb 201 4.3 4R3 ¢D. 24 240 >
) On the input impedance [Zin] curve of the capacitor, there are several or ag i - U
o series resonant points (V-shaped attenuation points). The first series 250V : 50V 27 o
B resonant frequency FSR is the frequency of the series resonant point code 9.l Rl code 30 v e ]
with the lowest frequency, where the imaginary_partof the input 251 5.6 5R6 500 33 330 500
©) impedance is zero (Im[Zin]=0). Below FSR the real part Re[Zinj.and the 6.2 6R2 or ©)
LT . ! : N 200V
) imaginary part Im[Zin] of the input impedance do not change linearly 6.8 6R8 code O
C o with the frequency. The FSR value is related to the following factors: 75 RS 201 C
e the structure of the internal electrodes of the capacitor, the substrate 82 8R2 @)
— material, the substrate thickness, the dielectric constant of the : —
Z substrate, the installation direction'of the capacitor on the substrate, Sl il Z
> and the size of the substrate solder pads.
> o Definition and measuremerit eonditions: Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. jz>
Definition: The capacitor is installed in series on the microstrip, that is,
C o s en . Part Numb C
> the capacitor is connected across the two ends of a 50Q microstrip #Part Number >
with a gap.
r Measurementconditions: Ro3006 Rogers substrate with 6.15 dieletric DLC75H 100 J W 251 N T ~
constant, horizontally installed substrate thickness 10mils, microstrip
gap 6mils, microstrip width 14.1mils, and reference plane at the edge
of the sample.
wn —
& 288 g g g g 58
1] NI ] 3 @ 3 o
® =0, B ES o > =4
958 3 = S z 82
= =
23 2 & 3 88
L [a] [0} ) E‘r
88 o
)
= 3
Tolerance
Code A B C D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF 1% +2% +5%
51 52
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DLC75H Ultra low ESR, RF/Microwave Ceramic Capacitor

@ DLC75H terminal type and size

Unit: inch (mm)

Capacitor dimension
Teg(r)nér;al Type/Dimension Terminal
Length (Lc) Width (Wc) Thickness (Tc) | Terminal size (B) material
100%Sn over Nickel
W Plating
041 +.004 .021+.004 .021+.004 010+ 006 RoHS Comipliant
L h (1.05:0.10) (0.55:0.10) | (0.55+0.10) | (0.26+0.15) 10%Pb90%SN over
Nickel Plating
@ Design kits
Remark: if there is any special requirement on capacitance, tolerance and working voltage, please contact Dalicap.
U Kits Cfar?]aglet?gé)e Capacitance (pF) Tolerance
':E DKDLC75HO1 0.1~2.0 0.1, 0.2, 0.3, 0.4, 05, 06, 0.7, 08, 0.9, 1.0,1.2 1.5 1.6, 1.8 2.0 +0.1pF
@) 1.0,1.2, 1.5, 18,20, 2.2, 2.4, 2.7, 3.0, 3.3, 3.9, 4.7, 5.6, 6.8, 8.2 +0.1pF
> DKDLC75H02 1.0~10
o 10 +5%
g DKDLC75HO03 10~33 10, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33 +5%
g @Electrical performance
@) Item Specification ‘—l
_|
Z Refer to the capacitance table
i Test frequency:
> Capacitance (C) C<1000pF: IMHz£10% C>1000pF: 1KHz+10%
Z Test voltage: 1.0+0.2Vrms
(- -
> Quality factor 1 5y, 1401MHz, 1202vims (ypical value)
= (Q value)
Insulation resistance | >105MQ, @25C, apply rated voltage.
(IR) >10*MQ, @125C, apply rated voltage.
Rated voltage Refer to capacitance table
(WVDC)
Dielectric withstanding o
voltage(DVWV) Apply 250% rated voltage for 5s.
Operating temperature | -55C ~ + 150 C
range (If there is any other operating temperature range, please contact Dalicap)
Temperature coefficient | 0+30ppm/ C (-55C ~+150C)
T
Capacitance Drift | +0.2% or +0.05pF, take the greater value
Piezoelectric effect | No
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
53

DLC75H Ultra low ESR, RF/Microwave Ceramic Capacitor

@Environmental test

Item N Specification Methods

Appearance: ] nanical d delaminati
Resista y?e%gseenge of mechanical damage or delamination Preheat for1minute at 150 C t0180 C before immerse the capacitor in
to Cap changé: a eutectic solution at 260+5 C for 10+1 seconds.
sold within -1.0%~ +2.0% or +0.5pF whichever is larger. Capacitor shall be immersed to a depth of 10mm.
Q: No less than initial requirement. And following a 24+2 hours cooling period.
IR(25 €): No less than initial requirement.
Appearance: :
No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
within0. g% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes.
Q: No less than Tni‘tigl requirement. ger. The transition time from -55°C to 125°C shall not exceed 5 minutes.
IR(25 C): No less than 30% initial requirement. Perform 5 cycles.
DWV: To meet initial requirement.
Appearance:
A No evidence of mechanical damage.
loisture | Cap change: i -STD-;
»:Asistance within +0.5% or £0.5pF whichever is larger. According to the test method 106 of MIL-STD-202
IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.
Humidi Appearance: X According to test method 107, Condition A of MIL-STD-202.

umidity | No evidence of mechanical damage. With 1.5 Volts D.C. applied while subjected to an environment of

steady” | Cap change: . . 85C with 85% relative humidity for 240 hours minimum.

state | within +0.3% or +0.3pF whichever is larger.

IR(25 C): No less than initial requirement.

Removed and sit 3.5+0.5 hours at room temperature.

Appearance:

No evidence of mechanical damage.

Cap change:

within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

According to test method 108 of MIL-STD-202 at the maximum
operating temperature,apply 200% of the rated voltage for 2000 hours.

@ DLC75H Performance Curve

Equivalent Series Reslstances (ESRs)
0
016 /
/_/,
- g%ﬁ
= L= 1
L —
004 =
00z
100 1000
Frequency (MHz
[[——33pF ——68pF ——10pF —— 1 pF ——33pF |
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> DLC75H Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75P Ultra low ESR, RF/Microwave Ceramic Capacitor “
a By
< <
= o
g 3
g @ DLC75H Performance Curve DLC75P (0603) 5
. - <
® @Product Characteristics: @
2 Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency. 9
5 On the S21 curve of the capacitor, there are several parallel resonant li . S 5 o
= points (V-shaped attenuation points), and the first parallel resonant ®Application Fields: f g
o . Horizontsl First Parallel Resomance (FPR) frequency FPR is the frequency of the parallel resonant point with the Typical applications: m_obile communication base station, repeater, cluster communication, MRI. o
g [~ | TTT lowest frequency. It is not affected by the thickness of the substrate or @DLC75P capacitance table 8
e \\J its dielectric constant. However, it is affected by the installation 2
o b | A . : . =}
<] LT I%Itr:ﬂslllzitlt'g(e:lecsa(’)’?t?\tsEaﬂ;iitr;?rallz':nt::aﬁtlerleti)h?hl :Jﬁ?fa::at the Tolerance Rated Capacitance Code Tolerance Rated Capacitance Code Tolerance Rated S}
| | P P . Voltage (PP Voltage (pF) Voltage
A
g | [ il 2.2 2R2 16 160
E L. L1 2.4 R4 18 180
i | | 2.7 2R7 20 200
il | 3.0 3R0 22 220
! Capachance (pFy " 3.3 3R3 24 240
3.6 3R6 27 270
JU> = 3.9 3R9 AB 30 300 jD>
= 43 43 co. 33 330 250V =
. o F.G _
250V ol Gy 250V 36 360 - code
Q AB. code 5.1 5R1 code 38 390 J 251 Q
AY) c.b. 251 5.6 5R6 251 43 430 -
o - On the input impedance [Zin] curve of the capacitor, there are several o oR2 U 470 o
pu) series resonant points (V-shaped attenuation points). The first series & ore 4 L pu)
@) resonant frequency FSR is the frequency of the seriesrésonant point 7.5 RS 56 560 O
O Hortzantal Firs Serfes Resonance (S with the lowest frequency, where the imaginary part of the input 8.2 8R2 62 620 O
re :\_\ T T | T T impedance is zero (Im[Zin]=0). Below FSR the real part Re[Zin] and the 9.1 9R1 68 680
- | imaginary part Im[Zin] of the input impedance do not change linearly 10 100 75 750 c
@) . | | with the frequency. The FSR value is related to the following factors: 1" 110 a2 820 @]
— " | 1] the structure of the internal electrodes of the capacitor, the substrate . - F.G o - —
< material, the substrate thickness; the dielectric' constant of the J. <
3 substrate, the installation direction of the capacitor on the substrate, 8 €D 100 i
> z i 15 150 >
= F and the size of the substrate solder pads. =
- e T Definition and measurement conditions: . ) ) Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. C
]> il | | Definition: The capacitor is installed in series.on the microstrip, that is, j>
— L3  — the capacitor is connected across the two ends of a 50Q microstrip ¢Part Number —
Capacitunce (pF) with a gap.
Ctier Measurement conditions: Ro4350 Rogers substrate with 3.48 dieletric
constant, horizontally installed substrate thickness 10mils, microstfip DLC75P 100 J W 251 N T
gap 15mils, microstrip width 22mils, and reference plane at the'edge
of the sample. £ ; é L é é ;
°d IS0 - — X z —70
<3 382 o 0 ) 8 o
2 ine s El g 3 oz
o= =] [ NQ
£%8 3 g 5 z g
O X = =
28 3 & @ §3
.8 ) [} I3
Sa °.
L 2
55 Tolerance 56

Code A B C D F G J
Tolerance +0.05pF +0.1pF +0.265pF +0.5pF +1% +2% +5%
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DLC75P Ultra low ESR, RF/Microwave Ceramic Capacitor

@DLC75P capacitance list

Unit: inch (mm)

Capacitor dimension .
Terminal Type/Dimension Termlqal
code YP! A A - material
Length (L) Width (Wc) Thickness (Tc) | Terminal size (B)
100%5Sn over Nickel
w Plating
063,006 031,006 .031+.006 .014+ 006 RoHS Compliant
N % (1.60+0.15) (0.80+0.15) (0.80+0.15) (0.35+0.15) 10%Pb90%Sn over
Nickel Plating
@®Design kits
Remark: if there is any special requirement on capacitance, tolerance and working voltage, please contact Dalicap.
o Capacitance y
Kits range (pF) Capacitance (pF) Tolerance
DKDLC75PO1 0.1~2.0 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.5, 1.6, 1.8, 2.0 +0.1pF
1.0,1.2,1.5 18,20, 2.2, 2.4, 27,30, 33, 39, 4.7 56, 68,82 +0.1pF
DKDLC75P02 1.0~10
10 +5%
DKDLC75P03 10~ 100 10, 12, 15, 18, 20, 22, 24 27, 30, 33, 39, 47, 56, 68, 82, 100 +5%

@ Electrical performance

Item Specification

w »

Refer to the capacitance table

. Test frequency:
Capacitance (C) C<1000pF: IMHz£10% C>1000pF: 1KHz+10%
Test voltage: 1.0+0.2Vrms
Quiality factor .
(Qvalue) Q>2000, 1+0.1MHz, 1+02Vrms (typical value)
Insulation resistance | >10°MQ, @25 C , apply rated voltage.
(IR) >10°MQ, @125C, apply rated voltage.
Rated voltage Refer to capacitance table
(WVDC)
Dielectric withstandin
voltage(DWV) 9 Apply 250% rated voltage for 5s.

Operating temperature | -55C~ +150 C

range (If there is any other operating temperature range, please contact Dalicap)

Temperature coefficient | 0+30ppm/C (-55C ~+ 150 C)

Ue)

Capacitance Drift

+0.2% or +0.05pF, take the greater value

Piezoelectric effect | No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.

DLC75P Ultra low ESR, RF/Microwave Ceramic Capacitor

@Environmental test

Item Specification Methods
Appearance: . o
Resistance S‘,";‘Sﬂfgge of mechanical damage or defamination Preheat for 1 minute at 150 C 0180 C before immerse the capacitor in
to Cap changé: a eutectic solution at 260+5 C for 10+1 seconds.
soldering | within -1.0%~ +2.0% or +0.5pF whichever is larger. Capacitor shall be immersed to a depth of 10omm.
He: Q: No less than initial requirement. And following a 24+2 hours cooling period.

<

IR(25C): No less than initial requirement.

Appearance;

No evidence of mechanical damage.
Cap change:

within +0.5% or +0.5pF whichever is larger.
Q: No'less than initial requirement.

IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to test method 107, Condition A of MIL-STD-202.
Expose to temperatures of -55°C and 125°C for 15 minutes.

The transition time from -55°C to 125°C shall not exceed 5 minutes.
Perform 5 cycles.

Appearance:

No evidence of mechanical damage.
Cap change:

within +0.5% or +0.5pF whichever is larger.
IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to the test method 106 of MIL-STD-202

Appearance:
No evidence of mechanical damage.
ap change:
within +0.3% or +0.3pF whichever is larger.
IR(25 C): No less than initial requirement.

According to test method 107, Condition A of MIL-STD-202.
With 1.5 Volts D.C. applied while subjected to an environment of
85 C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.

ife

Appearance:

No evidence of mechanical damage.
Cap change:

within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

According to test method 108 of MIL-STD-202 at the maximum
operating temperature,apply 200% of the rated voltage for 2000 hours.

#DLC75P Performance Curve

ESR (Ohms)

Equivalent Series Resi es (ESRs)
0
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DLC75P Ultra low ESR, RF/Microwave Ceramic Capacitor

@DLC75P Performance Curve

Horizontal & Vertical First Parallel Resonances (FPRs)
T
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On the S21 curve of the capacitor, there are several parallel resonant
points (V-shaped attenuation points), and the first parallel resonant
frequency FPRis the frequency of the parallel resonant point with the
lowest frequency. It is not affected by the thickness of the substrate or
its dielectric constant. However, it is affected by the installation
direction of the capacitor. The horizontal direction means that the
internal electrodes of the capacitor are parallel to the substrate.

On the input impedance [Zin] curve of the capacitor; there are several
series resonant points (V-shaped attenuation-points). The first series
resonant frequency FSR is the frequency of the series resonant point
with the lowest frequency, where the imaginary part of the input
impedance is zero (Im[Zin]=0). Below FSR the real part Re[Zin] and the
imaginary part Im[Zin] of the input impedance do not change linearly
with the frequency. The FSR value is related to the following factors:
the structure of the internal electrodes of the capacitor, the substrate
material, the substrate thickness, the dielectric constant of the
substrate, the installation direction of the capacitor on the substrate,
and the size of the substrate solder pads.

Definition and measurement conditions:

Definition: The capacitor is installed in series on the microstrip, that is,
the capacitor is connected across the two ends of a 50Q microstrip
with a gap.

Measurement conditions: RT/duroid5880 Rogers substrate with 2.20
dieletric constant, -horizontally installed substrate thickness 10mils,
microstrip gap 23.7mils, microstrip width 30mils, and reference plane
at the edge of the sample.

DLC75D Ultra low ESR, RF/Microwave Ceramic Capacitor

DLC75D (0805)
P P
@Product Characteristics: :
Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency.
@ Application Fields:
Typical applications: mobile communication base station, repeater, cluster communication, MRI.
#DLC75D capacitance table
v
Rated || Capacitance Rated || Capacitance Rated
Tolerance Voltage ©P Code | Tolerance Voltage ©P Code Tolerance Voltage
3.0 3RO 30 300
3.3 3R3 33 330
3.6 3R6 36 360
3.9 3R9 39 390
43 4R3 43 430
4.7 4R7 A B, 47 470
5.1 5R1 c.D. 51 510
5.6 5R6 56 560
6.2 6R2 62 620 - 250V
6.8 6RS 68 680 ; code
AB 250V 7.5 7R5 250V 75 750 251
s code code
co 8.2 8R2 82 820
e 251 251
9.1 9R1 91 910
10 100 100 101
" 110 110 m
12 120 120 121
13 130 130 131
15 150 Fa 150 151
16 160 J 160 161
18 180 180 181
20 200 200 201
22 220 220 221
2 240
27 270
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.
#Part Number
DLC75D 100 J W 251 N T
& 238 g g g 5 278
= S o3 @ 3 @ 3 g
2 L8 3 ES S 3 st
€28 3 2 s z 8232
X =
QB g 2 3 g5 :§
na o} [} 53
3 8 3%
S s <
Tolerance
Code B C D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%
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-2 DLC75D Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75D Ultra low ESR, RF/Microwave Ceramic Capacitor 2
=
= =
o o
3 @DLC75D terminal type and size o ®Environmental test S
@ Unit: inch (mm) @
o - - : Item Specification Methods o
s Capacitor dimension o 3
3 Terminal Type/Dimension - - Terminal Appearance: : - =
5) code Length Width Thickness Terminal size material Resistance ype%gs?:&e of mechanical damage or delamination Preheat for 1 minuteat 150 C t0180 C before immerse the capacitor in o
O (Lo) (Wo) (Tc) () o Cap change: a eutectic solution at 260+5 C for 10+1 seconds. e
3 soldering{| within -1.0% ~+2.0% or 0.5pF whichever is larger. Capacitor shall be immersed to a depth of 10mm. =
5 o 100%Sn over Nickel H (a Q: No less thlan ini:ial requirement. And following a 24+2 hours cooling period. o
o ° n IR(25 C): No less than initial requirement. Q.
o 078+ .010 .049+.010 .041+.008 .200+.010 Plating =
R "
S (2.00+0.25) (1.25+0.25) (1.05+0.20) (0.50+0.25) OHS Corfplant A . =
L o 10%P0o0%on, over ng:vai(r:laer:\cceé of mechanical damage.
Nickel Plating Cap change: ! 9e. According to test melhodf107, Concglion Afof MIL-STD-202.
o A i P Expose to temperatures of -55°C and 125°C for 15 minutes.
‘gmg Itegss t/;ao:; Tyﬂt?;ﬁ‘ggl‘ﬁ?:vrf errl‘st.\arger, 'gheftransi;ion ﬂlme from -55°C to 125°C shall not exceed 5 minutes.
IR@5 C): No less than 30% initial requirement. erform > cycles.
ODesign kits DWV: To meet initial requirement.
. . . . PR . . . . Appearance:
Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance. No evidence of mechanical damage.
: : - Cap change: ) . According to the test method 106 of MIL-STD-202
W) Kits Capacitance range (pF) Capacitance (pF) Tolerance nce ,V;'(‘ZS'“C;‘,ﬁf,f;;ftﬁghsgg%ﬁkggﬁngigi;%ﬁ{' )
J> DWV: To meet initial requirement. ) :l>
— DKDLC75D01 0.1~2.0 0.1, 0.2 03,04, 05, 06, 07 08 09 10,12 15 1.6 1.8 20 +0.1pF —
Q 1.0.12,15,18,20, 2.2 24,27, 30,33,39, 47,56 68 82 +0. 19 Appearance: According to test method 107, Condition A of MIL-STD-202. g
o DKDLC75D02 1.0~10 . H;en;g)l’ly Elgpeggiré%g of mechanical damage. Witg 1.5 Volts D.C. applied wljil_é subjected to an gnyironment' of o
o S| W% o g o e ety for 24
o IR(25 C): No less than initial requirement. T ’ V)
bu) DKDLC75D03 10~100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82, 100 +5% o
o DKDLC75D04 10~220 10, 15, 18, 20, 24, 27, 30, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220 +£5% Apbearance: ©)
D No evidence of mechanical damage. D
C Cap change: According to test method 108 of MIL-STD-202 at the maximum C
within +2% or +0.5pF whichever is larger. operating temperature,apply 200% of the rated voltage for 2000 hours.
@) @Electrical performance Q: No less than 50% initial requirement. (@)
— p IR(25 C): No less than 30% initial requirement. —
> Refer to the capacitance table #DLC75D Performance Curve >
Z . Test frequency: Z
C Capacitance (C) C<1000pF: IMHz+10% C>1000pF: 1KHz10% (e
':E Test voltage: 1.0£0.2Vrms Equivalent Serles Resistances (ESRs) >
- .32 [
Quality factor . I
@Qvalue) Q>2000,1+0.1MHz, 1:02Vms (typical value) | I |
Insulation resistance | >10°MQ, @25C, apply rated voltage. | |
(IR) >10°MQ, @125C, apply rated voltage. .16 — —
Rated voltage Refer to capacitance table [ | L
(WVDQ) T | _‘g/
Dielectric withstanding N £ | — =1 _71
voltageDWV) Apply 250% rated voltage for 5s. g | — "";/'
i & ..-'/ LT | |
Operating temperature | -55C ~ +150 C 2 o4 __,___'-""""" -
range (If there is any other operating temperature range, please contact Dalicap) //
Temperature coefficient | 0+30ppm/ C (-55C ~+ 150 C)
a0 .
100 1000
Capacitance Drift | £0.2% or +0.05pF, take the greater value Frequency (MHz
Piezoelectric effect | No
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
61 62
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= DLC75D Ultra low ESR, RF/Microwave Ceramic Capacitor DLC75R Ultra low ESR, RF/Microwave Ceramic Capacitor -
m m
< =
=) o
5] 5]
§, @DLC75D Performance Curve DLC75R (0708) ;
@ [v]
o On the S21 curve of the capacitor, there are several parallel resonant PETI o
g Horizontal & Vertical First Parallel Resonances (FPRs) points (V-shaped attenuation points), and the first parallel resonant errcrduct CT‘Iar;?(:tel’l? tlcsl' high high self P 3
3 - N 1] ] | l frequency FPR is the frequency of the parallel resonant point with the Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency. 3
o N “‘-..,\ | | !owe;‘t freq‘uency. Itis not affected t?y t‘he thickness of the sgbstratg or @Applicatioh Fields: o
§ . - ™ - its dielectric constant, However, it is affected by the installation Typical applications: mobile communication base station, repeater, cluster communication, MRI &
5 M | direction of the capacitor. The horizontal direction means that the P PP : " Tep ! ! ’ S
@, [T | internal electrodes of the capacitor are parallel to the substrate. . o
5 s W ! 111 | @DLC75R capacitance table 5
i T
: N |
= | ! [ . .
E | | T4 Ll g Tolerance|  Réted  {fapaditance|  coge |Tolerance|  Réted Gapadtance| e | Tolerance | Reted
L] T T % x ‘ Voltage ||~ (pF) Voltage (P Voltage
o | | o 1 3.9 3R9 22 220
1 0 100 1000 b il 1RI1 4.3 4R3 24 240
* e 2 1R2 47 47 27 270
U = Hor (Gllz) == Vert (Gllz) 1R3 5.1 5R1 30 300 )]
> 4 1R4 5.6 5R6 AB, 33 330 >
c.D.
— 1.5 1R5 6.2 6R2 ' 36 360 —
0 1.6 1R6 a 500V 6.8 6R8 00V 39 390 e s00v 8)
> On the input impedance [Zin] curve of the capacitor, there are several 1.7 1R7 N code 7 0B code 43 4ED o code >
o series resonant points (V-shaped attenuation points). The first series 1.8 1R8 c.b 501 8.2 8R2 501 47 470 J. 501 U
o - Horizontal & Vertical First Series Resonances (FSRs) resonant frequency FSR is the frequency of the series resonant point 1.9 1R9 9.1 9R1 51 510 o
by, | | | M with the lowest frequency, where the imaginary part of the input 2.0 2R0 10 100 56 560 o
O | impedance is zero (Im[Zin]=0). Below FSR the real partRe[Zin] and the Pl oR1 1 110 62 620 O
o = | | i imaginary part Im([Zin] of the input impedance do not change linearly
'\\, | | . 2 12 120 68 680
O N L] | | with the frequency. The FSR value is related to the following factors: \ @)
C 40 "I'.,\ - o the structure of the internal electrodes of the capacitor, the substrate 18 S F.G, & 1Y C
e} - | \:/'\' | || material, the substrate thickness, the dielectric constant of the ‘ 15 150 J. 82 £ @)
— R I | substrate, the installation direction of the capacitor on the substrate, 8 3RO 16 160 91 910 —
Z g | | I and the size of the substrate solderpads: 3.3 3R3 18 180 100 101 Z
| | .
> 100 s H Definition and measurement.conditions: 86 3R6 ) 200 >
d | | Definition: The capacitor is installed in series on the microstrip, that is, . . . . i i z
c - | | | | the capacitor is connected across the two ends of a 50Q microstrip Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. c
> i i 100 o0 | with a gap. >
= Copnrltonnt b Measurement conditions: Ro3003 Rogers substrate with 3.00 dieletric #Part Number =
| ——HorFSR_——Ven FSh constant, horizontally installed substrate thickness 23mils, microstrip al u e
gap 23.6mils, microstrip width 57.1mils, and reference plane at the
edge of the sample.
DLC75R 100 J W 501 N v
v o o - — ] ~
o z 38 o o & g 238
o T TS ] 3 2 3 598
@ 2 =2 a 2 5 2 5] = §Q
= 2 2
R 8 = & z 23
™3 a < & 8 g = §
S ® 5 Q o g
11 a (0] o 35
3 8 8%
= <
Tolerance
Code B C D F G J
Tolerance +0.1pF +0.25pF +0, 5pF 1% +2% +5%
63 64
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DLC75R Ultra low ESR, RF/Microwave Ceramic Capacitor

#DLC75R terminal type and size

Unit: inch (mm)

DLC75R Ultra low ESR, RF/Microwave Ceramic Capacitor

@DLC75R Performance Curve

Capacitor dimension
Terminal i f Terminal
code Type/Dimension Length Width Thickness Terminal size material
(Lo (Wc) (To)
L 100%5Sn over Nickel
w PN Plating
n[ . 070+ .006 .080+.010 .120(3.04) 020+ .010 RoHS Compliant
L ). P (1.78+0.15) (2.03+0.25) max (0.50+0.25) 10%Pbo0%Sn over
® Nickel Plating
@Electrical performance
Item Specification

Refer to the capacitance table
Test frequency:

Capacitance (C) C<1000pF: IMHz+10%  C>1000pF: 1KHz+10%

Test voltage: 1.0£0.2Vrms

Quality factor
(Q value)

Q>2000,1+01MHz, 1+02Vims (typical value)

Insulation resistance | 210°MQ, @25 C , apply rated voltage.

>10*MQ, @125C, apply rated voltage.

Rated voltage .
Refer to capacitance table
(WVDQ) P
Dielectric withstandin
voltage(DWV) 9 Apply 250% rated voltage for 5s.

®ESR vs frequency
T ~
% 0.1 \'\._ et}
o
o
w —
1
o
n L1
0.01
0.1 1
Frequency(GHz)

Operating temperature | -55C ~ + 150 C

range (Ifthere is any other operating temperature range, please contact Dalicap)

Temperature coefficient | 0+30ppm/ C (-55C ~+ 150 C)
e

®Frequency vs capacitance

Capacitance Drift | 0.2% or +0.05pF, take the greater value

Piezoelectric effect | No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.

@Environmental test

Item Specification

Appearance:
. No evidence of mechanical damage or delamination
Resistance| or exposed.

o Cap change:
soldering | within -1.0% ~ +2.0% or +0.5pF whichever is larger.
Heat. Q: No less than initial requirement.
IR(25 C): No less than initial requirement.

Preheat for 1 minuteat150 C to180C before immerse the capacitor in
a eutectic solution-at 260+5 C for 10+1 seconds.

Capacitor shall be immersed to a depth of 10mm.

And following a 24+2 hours cooling period.

o -9 -

Appearance:
yo ev;dence of mechanical damage.

ap change:
UizE] within +0.5% or +0.5pF whichever is larger.
shock | Q: No less than initial requirement.
IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to test method 107, Condition A of MIL-STD-202.
Expose to temperatures of -55°C and 125°C for45 minutes.

The transition time from -55°C to 125°C shall not/exceed 5 minutes:
Perform 5 cycles.

Appearance:
. No evidence of mechanical damage.
Moisture | Cap change:

o within +0.5% or +0.5pF whichever is larger.
B IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to the test method 106 of MIL-STD-202

\“w

10
g =
) .
g SR
g i
g

1

1 10 100
Capacitance(pF)

- Appearance:
Humidity | No evidence of mechanical damage.
steady | Cap change:

state within +0.3% or +0.3pF whichever is larger.
IR(25 C): No less than initial requirement.

According to test method 107, Condition A of MIL-STD-202.
With 1.5 Volts D.C. applied while subjected to an environment of
85 C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.

Appearance:

No evidence of mechanical damage.

; Cap change:

Life within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

According to test method 108 of MIL-STD-202 at the maximum
operating temperature,apply 200% of the rated voltage for 2000 hours.
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DLC75B Ultra low ESR, RF/Microwave Ceramic Capacitor

DLC75B (1111)

@Product Characteristics:
Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency.

@ Application Fields:

Typical applications: mobile communication base station, repeater, cluster communication, MRI.

#DLC75B capacitance table

Capacitance Rated || Capacitance Rated ||Capacitance Rated || Capacitance Rated
Code | Tolerance Code |Tolerance Code | Tolerance Code | Tolerance
(=5} Voltage (5] Voltage (pF) Voltage (5] Voltage
0.2 0R2 3.0 3R0 27 270 220 221
03 0R3 3.3 3R3 30 300 240 241 200V
0.4 OR4 3.6 3R6 33 330 270 271 code
05 OR5 3.9 3R9 36 360 500V 300 301 201
0.6 OR6 4.3 )3 | A 39 390 code 330 331 5(‘)’;\/
0.7 OR7 4.7 47 | B 43 430 501 360 361
0.8 0R8 5.1 5R1 | C, 47 | 470 or 300 | 301 code
0.9 i 500V 56 | 586 | D 500V 51 510 2
5 g : 1000V 430 431
1.0 1R0 A, code 6.2 | 6R2 code 8 | 560 | code o | an |
501 501 . .
11 1R1 B 6.8 6RE 62 620 00V
' or or G 102 510 51 G, | code
1.2 1R2 c. 7.5 7R5 68 680 101
or
13 1R3 S s 8.2 | 8R2 1ooov 7 |70 | J sty
code
1.4 1R4 code 9.1 9R1 code 82 |80 501
15 1R5 102 10 100 102 91 910 5[?(}/
code
1.6 1R6 1 10 100 | 101 o
1.7 1R7 12 120 1o | m or
1.8 1R8 13 130 | F. 120 | 121 igg\e’
1.9 1R9 15 150 | G. 130 | 131 201
2.0 2R0 16 160 | J. 150 | 151
2.1 2R1 18 180 160 | 161
2.2 2R2 20 200 180 | 181
2.4 R4 2 220 200 | 201
2.7 2R7 24 240

Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.

®Part Number
DLC75B 100 J W 510 X T
£ =Y g g g ) 233
3 T g 2 E] g & 58S
s 2 > 3 < 3 28
X g B = S g 8 2
23 3 & z 553
[ m ® 3 o8
S a Q 3
g% e
Tolerance
Code A B c D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%

DLC75B Ultra low ESR, RF/Microwave Ceramic Capacitor

@DLC75B terminal type and size

Unit: inch (mm)

Capacitor dimension
Terminal Terminal
code Length Width Thickness Terminal size material
(Lo (W) (To) (B)
100%Sn over Nickel
Plating
RoHS Compliant
110+.025~—.010 .110+.010 102(2.60) 016~ .039 10%Pb90%Sn_over
(2.79+0.63~-0.25) (2.79+0.25) max (0.40~1.00) Nickel Plating
100%Sn over Copper
Plating =
RoHS Compliant
#Design kits
Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance.
its Capacitance range (pF) Capacitance (pF) Tolerance
1.0, 1.2, 1.5, 1.8, 2.0, 2.2, 2.4, 2.7, 3.0, 3.3, 3.9, 4.7
+0.1pF
DKDLC75B01 1~10 5.6, 6.8, 8.2
10 +5%
DKDLC75B02 10~100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82, 100 +5%
100, 120, 150, 180, 200, 220, 240, 270, 300, 330, 390, 470, 560,
DKDLC 100~ 1000 5%
680, 820, 1000

@ Electrical performance
Item Specification

Refer to the capacitance table

Capacitance (C) Test frequency: C<1000pF: IMHz+10%  C>1000pF: 1KHz+10%

> Test voltage: 1.0+0.2Vrms
Quality factor .
Qualue) Q>2000, 1+0.1MHz, 1+0.2Vrms (typical value)
Insulation resistance >10°MQ, @25 C, apply rated voltage.(no more than 500V)
(IR) >10°MQ, @125 C, apply rated voltage.(no more than 500V)
Rated voltage .
(WVDO) Refer to capacitance table
Test Voltage:
Dielectric withstandi Rated voltage<500V: 250% of the rated voltage, Applied Time: 5 s
|eecmcmD\s;vtaJ1 g 500V < Rated voltage<1250V: 150% of the rated voltage, Applied Time: 5 s
voltage ( ) Rated voltage >1250V: 120% of the rated voltage, Applied Time: 5 s

Charge/discharge current: 50mA max.

. -55C~+150 C

P BN PeEOE 2 (If there is any other operating temperature range, please contact Dalicap)
Temperature coefficient (TC) | 0+30ppm/C (-55C ~+150C)
Capacitance Drift +0.2% or +0.05pF, take the greater value

Piezoelectric effect

No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.

g52071a
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DLC75B Ultra low ESR, RF/Microwave Ceramic Capacitor

@®Environmental test
Item Specification Methods
Solder | Appearance: No evidence of mechanical damage or delamination or exposed. mfggtg:%nga;&%ggité);gollﬁigif%;ei%r?esrsce
heat Cap change:within -1.0%~ +2.0% or +0.5pF whichever is larger. for 10+1 seconds. -
resistance| Q: No less than initial requirement. Capacit o
- reqL 4 pacitor shall be immersed to a depth of 10mm.
IR(25 C): No less than initial requirement. And following a 24+2 hours cooling period.
Appearance: No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal | Cap change: within +0.5% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes.
shock | @ No less than initial requirement. The transition time from -55°C to 125°C shall not exceed
IR(25 C): No less than 30% initial requirement. 5 minutes.Perform 5 cycles.
DWV: To meet initial requirement.
q Appearance: No evidence of mechanical damage. i
Moisture Cg FF; change: within £0.5% or +0.5pF whichever isglarger. According tothe test method 106 of MIL-STD-202
resistance| IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.
S;f;gy Appearance: No evidence of mechanical damage . ’:‘Aﬁf?sr?ggzég test method 107, Condition A of
Cap change: within +0.3% or +0.3pF whichever is larger. Y - " . :
dam| . it i With 1.5 Volts D.C. applied while subjected to an environment
hea? IR(25C): No less than initial requirement. of 85C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.
According to test method 108 of MIL-STD-202:apply test voltage
Appearance: No evidence of mechanical damage . at the maximum operating temperature for 2000 hours.
i Cap change: within £2% or +0.5pF whichever is larger. Test Voltage:
Life . X U : Rated voltage<500V: 200% of the rated voltage

Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

500V < Rated voltage<1250V: 120% of the rated voltage
Rated voltage >1250V: 100% of the rated voltage.
The charge/discharge current is less than 50mA.

@DLC75B Performance Curve

ESR (Ohms)

Equivalent Series Resistances (ESRs)
0.16
" L
/”/ /
— =
ZZ 804
T
o —
-
m JR
100 1000
Frequency (MHz

[ 30 pF—— 68 pF —— 10 gF —— 20 pF —— 133 pF —— 56 pF —— 100 pF

DLC75B Ultra low ESR, RF/Microwave Ceramic Capacitor

#DLC75B performance curve

Horizontal & Vertical First Paralle] Resonances (FPRs)
1600
#.00
4.00
- 200
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E ]
050
028
1 00 1000
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| ~~ HOR —VERT
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16.00 - r - T
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o \‘\ “‘!}
050
{
e ]
1 1 100 1000
Capacitance (pF)
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On the S21 curve of the capacitor, there are several parallel resonant
points (V-shaped attenuation points), and the first parallel resonant
frequency FPR is the frequency of the parallel resonant point with the
lowest frequency. It is not affected by the thickness of the substrate or
its dielectric constant. However, it is affected by the installation
direction of the capacitor. The horizontal direction means that the
internal electrodes of the capacitor are parallel to the substrate.

On the input impedance [Zin] curve of the capacitor, there are several
series resonant points (V-shaped attenuation points). The first series
resonant frequency FSR is the frequency of the series resonant point
with the lowest frequency, where the imaginary part of the input
impedance is zero (Im[Zin]=0). Below FSR the real part Re[Zin] and the
imaginary part Im[Zin] of the input impedance do not change linearly
with the frequency. The FSR value is related to the following factors:
the structure of the internal electrodes of the capacitor, the substrate
material, the substrate thickness, the dielectric constant of the
substrate, the installation direction of the capacitor on the substrate,
and the size of the substrate solder pads.

Definition and measurement conditions:

Definition: The capacitor is installed in series on the microstrip, that is,
the capacitor is connected across the two ends of a 50Q microstrip
with a gap.

Measurement conditions: Ro4350 Rogers substrate with 3.48 dieletric
constant, horizontally installed substrate thickness 55mils, vertically
installed substrate thickness 45mils, microstrip gap 61.1mils for both
horizontally and vertically installation, microstrip width 123.7mils for
horizontally installation, microstrip width 101.0mils for vertically
installation and reference plane at the edge of the sample.

45/.071a
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DLC85 Series Low ESR, RF/Microwave Ceramic Capacitor DLC85 Series Low ESR, RF/Microwave Ceramic Capacitor
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@Product Characteristics: @Product Applications: ®Terminal type

Low ESR , high working voltage, high RF power, high Circuit applications: high power filter network, combiner, coupler, matching

self-resonant frequency. network, output coupling, antenna coupling, DC Code W P L MS AR RR AW RW
blocking and bypass 100%Sn over-Nickel | 100%Sn over Copper o . . - - - P

Application fields: Civil satellite communications, mobile communication Type Roe gl Plating .PP w%r\filc)sggsar:incéver Microstrip | Adal ribbon | Racfal ribbon | - Axalwire | Radial wire

base station, repeater, cluster communication/ oHo COmPIat | _ Rotis Compiant
semiconductor RF power,MRI, high spead railway
signal responsor,wireless broadcasting and TV station. Code AN EN BN RN
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@®Part Number
DLC85

s

salias

i
o)
®

@ Capacitor series
DLC85 — Dalicap 85 series capacitor

20uRIB|0] e—'_
3dA jeuwa @—12
abeyjon paley @—'

N
(=]
=

pzd

Bunpew oN Q—'

ad/A) abexded @—'—i

@8Size and type o
Unit: inch (mm)
DLC85H DLC85B DLC85C -
i 041 + 004 110+.026~~-.010 225 +.020~—.010 380+, 015~— G10
9 (1.05+0.10) (2.79+0.63~—0.25) (5.72+0.51~-0.25) {9.65+0.38~—0.25)
Width .021+.004 110+ .015 250+ .015 380 + . 015~—4010
(0.55+0.10) (2.79+0.38) (6.35+0.38) (9.65—0,28~—0,25)
. 021+ .004 102 160
Thickness (0.55+0.10) (2.60)max. -150(3. 81)max (483 )ma.
®Capacitance

Capacitance<10pF, For example, 1RO=1.0pF, R means decimal point.
Capacitance>10pF, For example, 101=10x10'=100pF, the third number is the power of 10.

@Tolerance
Code A B C D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%

Non-magnetic

Non-magnetic

Non-magnetic

Non-magnetic

Ty, Non-magnetic on-n n-m n
microstrip axial ribbon radial ribbon axial wire radial wire
Remark: except terminal type “L", the above terminal types are RoHS compliance.
©®Rated voltage
ue Rated voltage (V) Code Rated voltage (V)
201 200 202 2000
501 500 252 2500
601 600 362 3600
102 1000 502 5000
152 1500 722 7200
@Laser marking

Refer to the “Laser Marking”, X means marking, N means no marking.
If the capacitance is less than 10pF, for example, 1.0pF capacitor, marked as “1R0".
If the capacitance is more than or equal to 10pF, for example, 100pF capacitor, marked as “101".

®Package
Item 85H
rizontal taping V4

- vertical taping

C: Tray packing

<l<|< |8
<< <&

<l<|<|g

#Performance requirement
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.
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= DLC85H Low ESR, RF/Microwave Ceramic Capacitor DLC85H Low ESR, RF/Microwave Ceramic Capacitor =
o o
3 S
g DLC85H (0402) S
o] @DLC80H terminal type and size - o}
3 @®Product Characteristics: Unit:inch (mm) 2
= Low ESR, high working voltage, high RF power, high self-resonant frequency. g
15} 9 9 9ehg P 9 quency S Capacitor dimension o
Q @ Application Fields: elniga T oa Terminal o)
© X E o U &
I3 Typical function: high power filter network, combiner, coupler, matching network, output coupling, antenna etz Le(Ecg)th W(\'chg; Thl(c_llfcr;ess Terml(g?I size material 3
Q coupling, DC blocking and bypass. g
g Typical applications: mobile communication base station, repeater, cluster communication. o

100%Sn over Nickel
B Plating
@ DLC85H capacitance table RoHS Compliant
Capacitance Rated Capacitance Rated Capacitance Rated
Tok Tolera Tok
©F) Code. | Tolerance | yoiage F) Code | Tolerance Voltage ©F) Code | Tolerance Voltage 041 & 004 021 4 .004 021+ .004 0104 006 10%PbI0%SN over
b b
o1 o o - ® - (1.05£0.10) (0.55+0.10) (0.55+0.10) (0.25£0.15) Nickel Plating
0.2 OR2 2.1 2R1 il 110
0.3 0R3 2.2 2R2 250V 12 120 N
O 0.4 OR4 2.4 2R4 code 13 130 . 100%5n over Copper O
> 0.5 (013 2.7 2R7 251 15 150 2o0enc) Plating >
: 0: 6 OR6 3 :0 3RO 16 160 200V RoHS Compllant :
Q 0.7 OR7 2.9 3R3 18 180 F.G, code g
T O Ui 250V 48 il 20 200 I 201 #Design kits -
0.9 OR9 AB, code 3.9 3R9 A.B, 2 220
U 1.0 1RO cD 251 4.3 4R3 cb 2 240 Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance. U
b 1.1 1R1 4.7 47 " - bo)
0 1 Az - : .1 o 27 270 C?a%agg(?gé)e Capacitance (pF) Quantity Tolerance 0O
g 0 30 300
O 1.3 1R3 5.6 5R6 200V @)
< 1A4 " 6.2 - o 33 330 01~2.0 ?;,?22;,04,05,06,07,08,09,10, 1.2, 1.5 s £0.1F c
@) 1.5 1RS 6.8 6R8 o - @
— e S e s 1.0, 1.2, 1.5, 1.8, 2.0, 2.2, 2.4, 2.7 +0.1pF —
Z 1'7 - 8'2 o DKDLC85H02 1.0~10 3.0,33, 39 47, 56, 6.8, 82 16 +0. 25pF Z
> 1.8 1R8 9.1 91 10 £5% >
g i il . DKDLCBSHO3 10~100 10, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33 12 £5% g
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. .
,:E ysp q P 9& P P @ Electrical performance lji
Item Specification
& Part Number )
Refer to the capacitance table
DLC85H 100 J W 201 N T . Test frequency:
j_ T T T —|— —’— Capacitance (C) C<1000pF: IMHz£10%  C>1000pF: 1KHz+10%
o @ g @ @ 0 Test voltage: 1.0£0.2Vrms
Quality factor !
5 g é o a ':"3 E g ; § @Qvalue) Q>2000,1+01MHz, 1+02Vims (typical value)
3 non § 8 3 3 3 S g Insulation resistance | >10°MQ, @25C, apply rated voltage.
s 2 §r 5 3 s Q:,; g @ (IR) >10°MQ, @125C, apply rated voltage.
[SAN =
28 % g é I § Rated voltage i
o ® ) _g 9 Refer to capacitance table
e % g (WVDCQ)
- Dielectric withstanding o
voltage(DVWV) Apply 250% rated voltage for 5s.
Operating temperature | -55C ~ +150 C
Tolerance range (If there is any other operating temperature range, please contact Dalicap)
73 Code A B C D F G J Temperature coefficient | 0+30ppm/ C (-55C ~+150C) 7%
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5% a9
I Capacitance Drift | +0.2% or +0.05pF, take the greater value I
Piezoelectric effect | No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
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DLC85H Low ESR, RF/Microwave Ceramic Capacitor

@Environmental test
Item Specification Methods
Appearance: . o
Resistance (r;lro eewgse:é & of mechanical damage or delamination Preheat for1minuteat 150 C t0180 C before immerse the capacitor in
o CachF;\angé: a eutectic solution at 260+5 C for 10+1 seconds.
soldering | within -1.0%~ +2.0% or +0.5pF whichever is larger. Capafaltlor shall b2e |m2rr;‘ersed to z?_depth of 1omm.
Heat ~ | Q: No less than initial requirement. And following a 24+2 hours cooling period.
IR(25 C): No less than initial requirement.
Appearance: X
No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal witFr)\in +0.5% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes.
shock - NO loce =0-p! . ger. The transition time from -55°C to 125°C shall not exceed 5 minutes.
Q: No less than initial requirement. Perf 5 cycl
IR(5 C): No less than 30% initial requirement. erform > cycles.
DWV: To meet initial requirement.
Appearance:
- No evidence of mechanical damage.
loisture | Cap change: i -STD-:
resistance | Vithin +0.5% or 0.5pF whichever s larger. According to the test method 106 of MIL-STD-202
D IR(25 C): No less than 30% initial requirement.
> DWV: To meet initial requirement.
L
@) Humidi Appearance: 5 According to test method 107, Condition A of MIL-STD-202.
J> umidity | No evidence of mechanical damage. With 1.5 Volts D.C. applied while subjected to an environment of
Stest;lgey Caj ‘changee_ 5 . 85 C with 85% relative humidity for 240 hours minimum.
U within +0.3% or +0.3pF whichever is larger. Removed and sit 3.5+0.5 hours at room temperature.
IR(25 C): No less than initial requirement.
U
b}
O Appearance:
No evidence of mechanical damage. .
W) ) Cap change: According to test method 108 of MIL-STD-202 at the m:
C Life within +2% or +0.5pF whichever is larger. operating temperature,apply 200% of the rated voltage for 2
Q: No less than 50% initial requirement.
ﬂ IR(25 C): No less than 30% initial requirement.
—
>  ®DLC85H Performance Curve
Z
(@
':E ESR vs Frequency
T T : 02
015 |-
:
0.1
4
H
| DLC8SH |
0.05 - 0.05 :
1000 10000 1000
Frequency(MHz) Frequency(MHz)
Remark: ESR Measurement: Coaxial Resonant Cavity Method. Remark: ESR Measurement: Coaxial Resonant Cavity Method.
75

DLC85H Low ESR, RF/Microwave Ceramic Capacitor

@ DLC85H Performance Curve

Q vs Frequency

Q vs Frequency

= 1000 r
—S.6pF|
—— 6.8pF|
e 12pF
\——22pF
—— 33pF
Y 100
[oicesi) a [bicssi]
1000 10000 1000 10000

Frequency{MHz) Frequency{MHz)

Horizontal First Series Resonance (FSR)

FSR

1 10 100
Capacitance (pF)

Definition and measurement conditions:

Definition: The capacitor is installed in series on the microstrip, that is, the capacitor is connected across the two ends of a 500
microstrip with a gap.

Measurement conditions: Ro4350 Rogers substrate with 3.48 dielectric constant, and characteristic impedance is 50Q.
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DLC85B Low ESR, RF/Microwave Ceramic Capacitor DLC85B Low ESR, RF/Microwave Ceramic Capacitor
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DLC85B (1111) 4 DLC85B terminal type and size
Lo Unit: inch (mm)
@Product Characteristics: —
High Q, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. ) Cqpaiier ehmzngieln .
- . Terminal : . Terminal
’PrquCt Appllcatlons: . . code imension Length Width Thickness Terminal size material
Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and (Lo) (Wo) (To) (B)
impedance matching. -
Typical applications: semiconductor RF power, MRI, repeater, high speed railway signal 100%Sn over Nickel
responsor, wireless broadcasting and TV device. R HS"';““Q ;
. oHS Compliant
¢ DLC85B capacitance table 110+.025 0w 015 0 004 — 039
~—.010(2.79 10%Pb90%Sn over
; ; ; i 2.79+0.38 2.60 0.60~1.00
Capa(};:lﬂ'ance Code | Tolerance \me Cap?;:t)ame Code | Tolerance \mﬁ Capadiance | coge | Tojerance \EEEE Cap?;Fn)ame Code | Tolerance m +0.63~-0.25) { * ! ( Jmex ( ) Nickel Plating
0.1 OR1 2.4 2R4 20 200 160 161 ggge\/ 100%Sn over Copper
0.2 0R2 2.7 2R7 2 220 180 181 301 on- Plating
0.3 OR3 3.0 3R0 24 240 200 201 1 gj%rov RoHS Compliant
0.4 OR4 3.3 3R3 27 270 220 221 102e
) 05 | o5 36 | e 30 300 w0 | 24 @ Design kits )
> 0.6 OR6 3.9 3R9 33 330 o0V 270 2N 200V >
— 0.7 OoR7 4.3 43 | AB 36 360 fode 300 301 code Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance. —
o 0.8 OR8 4.7 487 |cD 39 390 330 3 | Fg 201 4 N = —
500V . 500V 501 .G. es of
Q 0.9 oRg code 5.1 5R1 wode 4 430 o 360 361 N Gg’gv Kits Craa%agcg?gé)e Capacitance (pF) caga?cita nce | Tolerance g
T 1.0 RO | AB 501 5.6 5R6 501 47 40 | g 1500V 390 391 code values o
11 W | cp or 6.2 6R2 or 51 510 J T code 430 431 o1 1.0,1.2, 1.5, 1.8 2.0, 2.2, 2.4, 27 +£0.1pF
1500V 1500V I
g S - || o] ol I g S DKDLC85BO1 10-10 |30 33 39 47 586 65 8.2 16 0258 B
O 1.4 1R4 152 8.2 8R2 152 68 680 560 561 100v 10 5% O
) 18 || B 91 | € ;: ;Zg 620 :": KDL 10~100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82, 100 16 +5% @)
C 1.6 1R6 10 100 680 C
1.7 1R7 11 110 91 910 750 o 100, 120, 150, 180, 200, 220, 240, 270, 300, 330, 390, 470, 560 5
g 1.8 1R8 12 120 100 101 820 00V o 680, 620, 1000 ° - g
1.8 1R9 13 130 | F.G 110 111 ?:f
Z 2.0 2R0 15 150 J. 120 121 300y 02 & Electrical performance Z
> 2.1 2R1 16 160 130 131 o . >
Z 2.2 2R2 18 180 150 151 1900V v Item Speification Z
C [TEN > Refer to the capacitance table C
> Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. Capacitance (O) Test frequency: C<1000pF: TMHz£10%  C>1000pF: 1KHz10% >
— Test voltage: 1.0£0.2Vrms —
#Part Number QueliyyEsien Q>2000, 140.1MHz, 10.2Vrms (typical value)
DLC85B 101 J W 152 X T (@Qvalue) > , 1£0. , 1£0. yp
| Insulation resistance >105MQ, @25 C, apply rated voltage.(no more than 500V)
o Q 8 g @ @ 0 (IR) >10*MQ, @125 C , apply rated voltage.(no more than 500V)
Rated voTtage Refer to capacitance table
7 58 g g g 5 238 VD) i
o o g 3 3 o jod § = g Test Voltage:
o S = = 2 < 3 - Q@ o . Rated voltage<500V: 250% of the rated voltage, Applied Time: 5's
S X 8 3 = ol B 8 Dielectric withstandii oy T
m 33 ® = = = = é =§ i WY ng 500V < Rated voltage<1250V: 150% of the rated voltage, Applied Time: 55
2 ] < 3 <. _g voltage DWV) Rated voltage >1250V: 120% of the rated voltage, Applied Time: 5's
2 8 a5 Charge/discharge current: 50mA max.
R o
. -55C~+150 C
=g E rerange (If there is any other operating temperature range, please contact Dalicap)
Temperature coefficient (TC) | 0+30ppm/C (-55C ~+150C)
Tolerance Capacitance Drift +0.2% or +0.05pF, take the greater value
Code A B C b F G J Piezoelectric effect No
Tolerance +0.05pF +0.1pF +0.250F +0.5pF 1% 2% £5% The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.
77 78
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DLC85B Low ESR, RF/Microwave Ceramic Capacitor

@®Environmental test
Item Specification Methods
Solder | Appearance: No evidence of mechanical damage or delamination or exposed. mg?lg:wgz‘l?ggf?;g?&gﬁ%ﬁ%z%@e
heat Cap change:within -1.0%~ +2.0% or +0.5pF whichever is larger. for 1041 seconds.
resistance| Q: No less than initial requirement. Capacit o
). inith f pacitor shall be immersed to a depth of 10mm.
IR@5C): No less than initial requirement. And following a 242 hours cooling period.
Appearance: No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal | Cap change: within £0.5% or +0.5pF whichever is larger. Expose t0 temperatures of -55°C and 125°C for 15 minutes.
shock | Q: No less than initial requirement. The transition time from -55°C to 125°C shall not exceed
IR(25 C): No less than 30% initial requirement. 5 minutes.Perform 5 cycles.
DWV: To meet initial requirement.
. Appearance: No evidence of mechanical damage. i <D
Moisture | Cap change: within +0.5% or +0.5pF whichever is larger. According to the test method 106 of MIL-STD-202
resistance| IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.
Sg%atgy Appearance: No evidence of mechanical damage . Qﬁf‘_’gg‘%&g test method 107, Condition A of
Cap change: within +0.3% or +0.3pF whichever is larger. Y i " . :
dam cy P + With 1.5 Volts D.C. applied while subjected to an environment
hea? IR(25 C): No less than initial requirement. of 85 C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.
According to test method 108 of MIL-STD-202:apply test voltage
Appearance: No evidence of mechanical damage . ?t t?\e] l‘?taaxlmum operating temperature for 2000 hours.
5  withil i i est Voltage:
Life 8'-’Ké’}g?gﬁ;;’ﬂt?glﬁﬁ;f‘}a?'retq%ﬁzmmmever is larger. Rated voltage<500V: 200% of the rated voltage
|Ri25 C): No less than 30% initial requiremeﬁt 500V < Rated voltage<1250V: 120% of the rated voltage
: ) Rated voltage >1250V: 100% of the rated voltage.
The charge/discharge current is less than 50mA.
@ DLC85B Performance Curve

ESR vs Capacitance

[Hz —— 800MHz —— |

—— 200MHz —— 400M

| DLCESB

ol

Remark: ESR Measurement: Coaxial Resonant Cavity Method.

I 1n oo 1000
Capacitance(pF)

€ DLC85B performance curve

FSR vs Capacitance

[DLCssB
0.1 1 10 100 1000

Definition and measurement conditions:

Definiti he capacitor is installed in series on the microstrip,
acitor is connected across the two ends of a 50Q
ap.

itions: Ro4350 Rogers substrate with 2.2 dielectric
racteristic impedance is 50Q.

DLC85B Low ESR, RF/Microwave Ceramic Capacitor

RMS Current{ Amps)

RMS Current vs Capacitance

—— 200MHz —— 300MHz —— B0OMHz — | !

3

0.1
0. I 10 100 1000

Capacitance(pF)

Remark:
The current determined by rated voltage:

vz V2 Vi
Taws = lpeae =5 X == = V2RFCV pgea

The current determined by dissipated power:

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 24 C /W, the maximum power dissipation of
the capacitor is 2.5W.

4680710
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2 DLC85C RF/Microwave Multilayer Ceramic Capacitor DLC85C RF/Microwave Multilayer Ceramic Capacitor @
z z
= . . =
2 € DLC85C terminal type and size o 2
3 DLC85C (2225) Unit: inch (mm) 3
o Capacitor dimension Microstrip dimension )
3 @®Product Characteristics: : PN Terminal 3
) . " i X . o Terminal Type/Dimension ; " . . X . U o
2 High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. code Le(lr_‘gth W(\',Sg‘ Th|(chcr;ess Te"“'(g?' size Le(rgh Width Th'%‘sess material 3
Y 1
0 @Product Applications: () s N 0
. . . . . . . n over Nickel
9 Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and impedance w 020~ 047 Plating K
o i _ _ _ RoHS Compliant o
5 matching, L (0.50~1.20) 10%Pb90%Sn_over g
= Typical applications: semiconductor RF power, MRI, repeater, high speed railway signal responsor, Nickel Plating =
wireless broadcasting and TV device.
. | Copper strip
#DLC85C capacitance table 5 plated siver
500
? = " = 240+ .010 008+ .001
CAPZ::"& Code |Tolerance \Ts‘;;e Cap::m Code | Tolerance x;‘;e C‘mg:m Code | Tolerance \Eﬁ; Cap::me Code [Tolerance \/chge ”’2“”7‘0’ (6.10+0.25){(0.20+0.025)
Copper strip
2.2 2R2 20 200 180 | 181 200 | 222 F. | 1o00v AR plated siver
2.4 R4 2 220 200 | 201 woov || 270 | 272 | 6| e " 02225 or0] B
O 2.7 27 2 240 20 | 221 e 000 | a2 | g | 102 572 (ézggf 00;3) 5 gi?mx ")
> 3.0 3RO 27 270 240 241 20 % 1051~-028) ’ >
- 3.3 3R3 30 300 270 | 27 A 5 5t 35 | sy o0 | 012+ 001 Copper strip —
a 3.6 3R6 33 330 300 301 < - (9.00) |3 0040.25)| (0.300.005) plated silver 8
> 3.9 3R9 A. 36 360 330 | 331 Radiial ibbon mn >
- 43 4R3 8. 39 390 3600V 360 | 361 2000V T
4.7 4R7 c 3 430 c code a0 | a9 | . code s
) D : . Tt 709 o
5.1 5R1 . 3600V 47 470 f 362 430 431 6 202 RW (18.00)
by 5.6 5R6 code 51 510 J 470 471 J i = min Wire diameter e
O 6.2 6R2 362 56 560 510 511 Avial wire -031+.004 Silver wire O
) 6.8 6R8 62 620 560 | 561 (0.80:£0.10) )
(@ 7.5 785 68 680 620 | 621 4 906 C
@) 8.2 8R2 75 750 680 | 681 1500y Ir (23.00) @]
— 9.1 9RI1 82 820 750 | 751 S ire min —
< 10 100 o | o0 820 | 21 o Z
> ! 1o L0 o g0 e Capacitor dimension Microstrip dimension >
Z 12 120 F. 110 1 1000 | 102 wal Type/Dimension - - - Terminal z
C 13 130 G, 120 121 3000V 1100 | 112 } code P Length Width  [Thickness|Terminal size[Length | width Thickness material -
> 15 150 5 130 131 code 1200 | 122 (Lo (Wo) (To) (B) (LL) ) (TL) >
— 16 160 150 151 302 1500 | 152 g0y o —
18 180 160 161 1800 13‘ i P 4 = 020~ .047 100%Snp<|>a\$nrmpper
T - - - -
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. 7 4 c ti_p) (0.50~1.20) RoHS Compliant
lon-magnetic
¢Part Number "
DLC85C 101 J W 362 X T MN Copper strip
lated silver
| “# microstrip P
1) ) © 1) (5 6 7] B (Non-magnetic o0 | 0z 005 | coa oo
L br min|(6.100.13)(0.20+0,025)
§ 3 2 & a E § g 2 :_r| § Copper strip
2 Ly 5 3 2 I g %- 8 AN 225 plated silver
> 5 2 > I~ < 3 5] Axial ribbon :
S X & a o S 5 8 e i0) |(+.020—~—.010)
S X 8 o S Q o E{ (Non-magnetic) |\t . 250+ .015 150
2 3 £ 5 2 g 2 (5.72 (6.35::0.38) | (3.81)mex|
oo 3 ® 3 o'y o +0.51~-0.25) - 54
38 8 a % N T 6.00) 118+ .005 | .012+ 001 Copper strip
«Q . .
=" Radial ribbon min |(3.000.13)(0.30+0,025) plated silver
(Non-magnetic)
<
> 709
Tolerance RN e i (18.00)
ial wire min 0 N
81 Code A B C D r G ) K (Non-magnetic) ng;dlarguoiter S 82
. +.
I Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5% +10% 1 06 (0.8040.10) I
T
Bl ‘Radial wire (23 'VOO)
L (Non-magnetic) min
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DLC85C RF/Microwave Multilayer Ceramic Capacitor

@ Electrical performance

DLC85C RF/Microwave Multilayer Ceramic Capacitor

Item Specification
Refer to the capacitance table
Capacitance (C) Test frequency: C<1000pF: IMHz+10%  C>1000pF: 1KHZz+10%
Test voltage: 1.0+0.2Vrms
Quiality factor Q>5000, cap<1000pF, 1+0.IMHz, 1+0.2Vrms
(Q value) Q2>5000, cap>1000pF, 1+0.1KHz, 1+0.2Vrms
Insulation resistance >105MQ, @25 C, apply rated voltage.(no more than 500V)
(IR) 210°MQ, @125 C, apply rated voltage.(no more than 500V)
Rated voltage P . ol
(WVDQ) Refer to capacitance table
Test Voltage:
. . . Rated voltage<500V: 250% of the rated voltage, Applied Time: 5 s
D|e|ec|tncwngstand|ng 500V < Rated voltage<1250V: 150% of the rated voltage, Applied Time: 5 s
voltage (DWV) Rated voltage >1250V: 120% of the rated voltage, Applied Time: 5 s
Charge/discharge current: 50mA max.
5 -55C~+150 C
CpERigETEEREgR (If there is any other operating temperature range, please contact Dalicap)
Temperature coefficient (TC) | 0+30ppm/C (-55C ~+150C)
Capacitance Drift +0.2% or +0.05pF, take the greater value
Piezoelectric effect No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.

#DLC85C performance curve

@Environmental test
Item Specification Methods
Solder | Appearance: No evidence of mechanical damage or delamination or exposed. mg?gsﬂ:?aﬁggfg gg?liik;enf(;rtezlir?or:gr%e
heat Cap change:within -1.0%~ +2.0% or +0.5pF whichever is larger. for 1051 seconds.
resistance| Q: No less than initial requirement. Capacit i
. rea ! pacitor shall be immersed to a depth of 10mm.
IR(25 C): No less than initial requirement. And following a 24+2 hours cooling period.
Appearance: No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal | Cap change: within +0.5% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes.
shock | Q No less than initial requirement. The transition time ffom -55°C t0.125°C shall not exceed
IR(25 C): No less than 30% initial requirement. 5 minutes.Perform 5 cycles.
DWV: To meet initial requirement.
. Appearance: No evidence of mechanical damage. According to the test method 106.of MIL-STD-202
Moisture | cap change: within +0.5% or +0.5pF whichever is larger. ng
resistance| IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.
Sgte:tgy Appearance: No evidence of mechanical damage . ﬁﬂclt?g.drg‘_%ég testmethod 107, Condition A of
Cap change: within +0.3% or +0.3pF whichever is larger. . 3 " . .
dam) " e + With 1.5 Volts D.C. applied while subjected to an environment
hea? IR(25 C): No less than initial requirement. of 85 C with 85% relative humidity for 240 hours minimum;
Removed and sit 3.5+0.5 hours at room temperature.
According to test method 108 of M\L—STD—ZOZ,a#)plytest voltage
Appearance: No evidence of mechanical damage . ?t t?\e/ rT|1taxlmum operating temperature for 2000 hours.
5 - withi i i est Voltage:
e | R e e e e anichever s arger: Rated voltage<500V: 200% of the rated voltage
IR(25 C): No less than 30% initial requirement. 500V < Rated voltage<1250V: 120% of the rated voltage
Rated voltage >1250V: 100% of the rated voltage.
The charge/discharge current is less than 50mA.

ESR vs Capacitance Q vs Capacitance
= 2TMHz 64MHz 128MHz, —— 13MHz 2TMHz 64MHz 128MHz|
) 1 h i
10000
N S=E=ER
1000
—— \
=< ~
i 100 \ Ll
- bodtes
| [pLcesC 2 DLCESC
10 100 1000 10000 1 10 100 1000 10000
Capacitance{pF) Capacitance{pF)
Remark: ESR Measurement: Coaxial Resonant Cavity Method.
¢ DLC85C performance curve
FSR vs Capacitance RMS Current vs Capacitance
10000 =T T 100 — =T T T -
~ |—— 13MHz 27MHz —— 64MHz 128MHz|
==
= Zin—Ei=
] 1000 g0
£ z
= E
£ g
g 3 |
£ 2 I
100 1 I
| |
LI i
[pLessc | | [pLcssc]
10 ! o1 = 4
1 10 100 1000 10000 10 100 1000 10000

Capacitance(pF)

Capacitance(pF)

Remark:

The current determined by rated voltage(max voltage products).

(Solid line)

vz V2 Vee
Irus =Tlpeak =5x X = V2IFCV yeq

The current determined by dissipated power. (Dashed line)

Pdyoy
Trws = |Fsp-

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 17.1C /W, the maximum power dissipation of
the capacitor is 3.5W.
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e DLCB85E RF/Microwave Multilayer Ceramic Capacitor DLCB85E RF/Microwave Multilayer Ceramic Capacitor 3
g g
2 #DLCB85E terminal type and size » 2
5 DLCS5E (3838) Unit: inch (mm) 3
Q) = - = — - o
@ - - Capacitor dimension Microstrip dimension
3 @Product Characteristics: Terminal| 1o Dimension Lenath width Tricknesdrerminal szl enat] width T Thick Terminal s
2 High Q value, high power, low ESR/ESL, low noise, high self-resonant frequency, high reliability. code i e(Egt (\'Nz) |(cTcr;ess e’m'(g? S8 eg_gL;)t (\INE) u I?TSeSS material =l
0 @Product Applications: 5
. . . " . . 100%5Sn over Nickel ©
3 Typical functions: frequency tuning, bypass, coupling, responsing, DC blocking and w *Plating B
2 impedance matching = 4 ., 00231;‘)29 - - - RoHS Compliant o
= A . N y . . . . A B +1.50. ™ 10%Pb90%Sn over =
g Typical applications: semiconductor RF power, MRI, repeater, high speed railway signal L chip : : O oo g
responsor, wireless broadcasting and TV device. -
DL E itan I . /350010 | 008001 Copper strip
’ C85 capac ta ce tab e S (8.89+0.25)|(0.20+0.025) silver plated
Capaditance Rated Capacitance Rated Capacitance Rated microstrip 728
©h Code Tolerance Voltage o Code Tolerance Voltage o Code Tolerance Voltage (18.50)
min
3.3 3R3 36 360 390 391 5000Vcode 502 AR 3154+ .010 | .008+ 001 C.opper strip
96 3R6 39 390 = e 380 3850 (8.00+0.25)|(0.20+0.025) silver plated
39 3R9 4 430 78 o +.015 ~—.010| +.015 ~—_010| .19 -
% 4.3 4R3 47 470 (9.65 (9.65 (4.83) O
> : A 9l Al 3600V +0.38~—0.25) [+0.38——0.25) |  max ) >
— 4.7 4R7 B, 51 510 560 561 code - 354 | 1gs 010 | 012+ 001 Clopper strip —
0 5.1 BRI c. 56 560 620 621 362 (900} 13 0040 25)|(0.30+0.005)| ~ Siver plated I8
’ min
> 5.6 5R6 N 62 620 680 681 Radial ribbon >
hv) 6.2 6R2 68 680 7200V 750 751 0
6.8 6R8 75 750 code 820 821 FES 709
U I U
o 7.5 RS 82 820 722 910 911 " (18.00) o
O K o 7200V o o1 ; oo o R o " - - O
O 91 R 00 100 101 G, 1100 112 G, 25007 . Axial wire Wire diameter Silver wire O
10 100 code 110 1 J 1200 122 4 S
- T . - code 906 (0.80+0,10) C
0 1 110 120 121 oo - 252 (23.00) @)
— 12 120 130 131 1800 182 min —
Z 13 130 150 151 Radial wire Z
> 15 150 . 160 161 >
= 16 160 Gv 180 181 Y Capacitor dimension Microstrip dimension Terminal z
C L i J 4y & ec = (;r;al Type/Dimension Length Width  [ThicknessiTerminal size|Lengthl Width | Thickness material C
> 20 200 220 221 (Lo) (Wo) (To) (B) w [ Wy () >
— 22 220 240 241 2000V —
code PPt 3
24 240 270 271 o \-."»( 100%Sn over Copper
27 270 300 301 202 P o 4 024+ .059 - - - Plating
Chip (0.60+1.50) RoHS Compliant
30 300 330 331 (non-magnetic)
33 330 360 361
- - - - - - 1
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. MN 1350+ 010 | 008+ 001 Copper strip
QPart Number | ) (8.89+0.25)|(0.20+0.025) silver plated
\ / mlcroslr_\p
DLC85E 101 J W 722 X T o (non-magnetic) 728
(18.50)
1 rmin
Copper strip
AN .316+.010 008 + .001 ilver plated
» N3 Axial ribbon .380 .380 (8.0040.25)[(0.20+0.025) siverp
8 z 2 o 3 o) g & 238 (non-magnetic) | +.018 ~— 010 | +.015 ~— 010| .19
g v L8 @ 3 g 3 52 = (9.65 (9.65 | (4.83)
N B ES > 3 NS 7 +0.38 ~—0.25) [+0.38~—0.25) | max -
5 X8 o L o) D 2S2 - i .354 Copper strip
g 3 2 @ = 2 L2 FN / it (9.00) | -118.010 | 012 .001 -
2 3 < I = a 2 il il -00) silver plated
A ° Q =3 o & Radial ribbon min |(3.00:£0.25) {(0.30+0.025)
2 8_ (0] ) Q g o. (non-magnetic)
s ° 3 <o
- =
o = .709
(18.00)
85 Tolerance 7 Axial wire min Wire diameter 86
Code A B c D F G ) K i 0314004 sihver wire
> (0.80+0.10)
Tolerance +0_05pF £0.1pF +0_25pF +£0.5pF £1% +2% +5% +10% 3 906
BN
L (23.00)
> Radial wire
&7 (non-magnetic) min
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DLCB85E RF/Microwave Multilayer Ceramic Capacitor

@ Electrical performance

Item Specification
Refer to the capacitance table
Capacitance (C) Test frequency: C<1000pF: IMHz+10%  C>1000pF: 1KHz+10%
Test voltage: 1.0£0.2Vrms
Quiality factor Q=>5000, cap<1000pF, 1£0.IMHz, 1+0.2Vrms
(Q value) Q=5000, cap>1000pF, 1£0.1KHz, 1+0.2Vrms
Insulation resistance >105MQ, @25 C, apply rated voltage.(no more than 500V)
(IR) >10*MQ, @125 C, apply rated voltage.(no more than 500V)
Rated voltage f . b
(WVDQ) Refer to capacitance table
Test Voltage:
. . ) Rated voltage<500V: 250% of the rated voltage, Applied Time: 5 s
Dielectric withstanding 500V < Rated voltage<1250V: 150% of the rated voltage, Applied Time: 5's
Ita 9 g€, App!
vottage DWV) Rated voltage >1250V: 120% of the rated voltage, Applied Time: 5's
Charge/discharge current: 50mA max.
. -55C~+150 C
O E rerange (If there is any other operating temperature range, please contact Dalicap)
Temperature coefficient (TC) | 0+30ppm/C (-55C ~+150C)

Capacitance Drift

+0.2% or +0.05pF, take the greater value

Piezoelectric effect No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B.

Frequency(Viz).

@Environmental test
Item Specification Methods
Solder Appearance: No evidence of mechanical damage or delamination or exposed. mﬂmj%’fa;;i’ggfg;gf&gﬁgg%@g%e
heat Cap change:within -1.0%~ +2.0% or +0.5pF whichever is larger. for 1041 seconds.
A Q: No less than initial requirement. Capacit g
8 At ! pacitor shall be immersed to a depth of 10mm.
resistance| |r(25 C): No less than initial requirement. And following a 24:2 hourscoling period.
Appearance: No evidence of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal | Cap change: within +0.5% or +0.5pF whichever is larger. Expose to temperatures of -55°C and 125°C for 15 minutes.
shock | Q:No less than initial requirement. The transition time from -55°C to 125°C shall not exceed
IR(25 C): No less than 30% initial requirement. 5 minutes.Perform 5 cycles.
DWV: To meet initial requirement.
e Appearance: No evidence of mechanical damage.
) Cap change: within +0.5% or +0.5pF whichever is larger. i TP
resistance| IR(25 C): No less than 30% initial requirement. Aczgdnglgiiteiestmethod [0BfefiMI-STD-202
DWV: To meet initial requirement.
5;?;(‘;)/ Appearance: No evidence of mechanical damage . ’&le?sr?g‘_gzsg tesgigetod 107, Condition A of
Cap change: within +0.3% or +0.3pF whichever is larger. With 1.5 Volts D.C. appli » : n
. e + I .C. applied while subjected to an environment
dﬁmtp IR@25C): No less than initial requirement. of 85 C with 85% relative humidity for 240 hours minimum.
€al Removed and sit 3.5+0.5 hours at room temperature.
According to test method 108 of MIL-STD-202:apply test voltage
Appearance: No evidence of mechanical damage . .?.t TS nﬁaxmum operating temperature for 2000 hours.
. - withi 0, i i est Voltage:
Life Cap change: within +2% or +0.5pF whichever is larger. Rated voltage<500V: 200% of the rated voltage

Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

500V < Rated voltage<1250V: 120% of the rated voltage
Rated voltage >1250V: 100% of the rated voltage.
The charge/discharge current is less than 50mA.

DLCB85E RF/Microwave Multilayer Ceramic Capacitor

@ DLCS85E performance curve

ESR(Ohms)
2

E

E

4
oo

ESR vs Capacitance

DLCSSE |

1000 10000

Capacitance(pF)
Remark: ESR Measurement: Coaxial Resonant Cavity Method.

FSR vs Capacitance

| [pLCssE]

100 1000 1000
Capacitance(pF)

Q vs Capacitance
100000
10000 |-
1000
100
| DLCSSE |
1o -
1 10 100 1000 10000
Capacitance{pF)
RMS Current vs Capacitance
100

F—13MHz—— 27MHz —— 4MHz 128MHz]|

RMS Current{ Amps)
=3

| DLCSSE |
1 10 100 1000 10000
Capacitance(pF)

Remark:
The current determined by rated voltage(max voltage products).
(Solid line)

VZ V

vz ted
Trms = = Tpea =5~ % = VZIFCV e

The current determined by dissipated power. (Dashed line)

If the rated current is based on a temperature rise of 60 C
(Ambient Temperature at 65 C), with a thermal

resistance of 13.3 C/W, the maximum power dissipation of
the capacitor is 4.5W.
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B @®Product Characteristics: @Product Application: ©Rated voltage %

. : . Circuit applications: high power filter network, combiner, coupler,

© Eilgr? lgn{ii:::ief’rg?ui‘:‘vgkmg voltage, high RF power, matching network, output coupling, DC blocking, ode Rated voltage (V) 8

° : bypass, GaN-specific circuits. 200 o

E Application fields: civil satellite communication, mobile communication 3

g base station, repeater, cluster communication, MRI. 261 20 g

© o

5| ®Part Number @Laser marking 5

o (=}

N means no marking
If the capacitance is less than 10pF, for example, 1.0pF capacitor, marked as “1R0".

N
ul
9
P4
—
=

s feusol @_15
o]
o]
o]
o
&

3p0> eusau @_|><

DLC60

.

—_
Q
=

If the capacitance is more than or equal to 10pF, for example, 100pF capacitor, marked as “101".

UBIRI0L e_i\_

aoueypede) @—'

@ g g Ay E) 3 g

= 5 Q o) 3 3

o) 8 3 ) 3 ® o ®Package

n < 2 Q 5] o}

: F " 3 2
o % g & Item 60H 60P 60D )
> T: horizontal taping AV \V vV >
% @ Capacitor series: DLC60 - Dalicap DLC60 series capacitor TV: vertical taping Vv %
% @Size and type unit:inch (mm) ©@internal code %
U BAES BLETP EHEEOD Internal code can be blank U
0 0394+ 004 063+ 006 .078.+.010 The internal code will be different if the product size is different. pY)
@) Length (1.00£0.10) (1.60£0.15) (2.00£0:25) . O
o) : S T o0s o5 oh @ working temperature range O
c Width (0.50+0.10) (0.80+0.15) (1.25%0.25) Blank means -55 C ~ 125 C; 5 means -55 C ~ 150 C C
. 0197+ .004 031+ .006 .040+ .006 AN
g Thickness (© 5020 10) (08050 19) N ainternal code g
Internal code can be blank
< . <
) @Performance requirement
> 0 Capacitance . q ) >
Z . . . The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123 and GJB192B. Z
Capacitance<10pF, For example, 1RO=1.0pF, R means decimal point -
>  Capacitance>10pF, For example, 101=10x101=100pF, the third number means_the power of10, @®Environmental characteristics >
r All Dalicap DLC60 series products are RoHS compliance. r
@Tolerance
Code A B C D G i &
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF £1% +2% +5%
®Terminal type
Code W
100%Sn over Nickel
Type Plating
RoHS Compliant
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DLC60H Ultra low ESR, RF/Microwave Ceramic Capacitor DLC60H Ultra low ESR, RF/Microwave Ceramic Capacitor
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S . € DLC60H terminal type and size
% @Product Characteristics: typ Unit: inch (mm)
O Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency. ) ) N
© . : . 9 9 ge. g P 9 quency. L5 Terminal Capacitor dimension N
El QAPpllcatlon F'?Ids' 4 o . e ) o . ;ﬁ code ) Dson Length Width Thickness Terminal size material
g Typical applications: civil satellite communication, mobile communication base station, repeater, cluster communication. * = " ; (Lo) (We) (To) B)
Q
1=l @&DLC60H capacitance table vk .
o) w ],/“\‘{ 0334+ 004 0197+ 004 0197+ .004 004~ .015 100%5";'%%’\““3'
) Capacitance Rated Capacitance Rated Capaditance Rated = (1.00£0.10) (0.50£0.10) (0.50£0.10) (0.10~0.40) RoHS Compliant
©P Code Tolerance Voltage ©P Code Tolerance Voltage ©h Code Tolerance Voltage
0.1 OR1 2.0 2RO 10 100
0.2 OR2 2.1 2R1 12 120
0.3 OR3 2.2 2R2 13 130 QDesign kits
0.4 OR4 2.4 2R4 15 150
0.5 ORS 2.7 2R7 16 160 Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance.
0.6 OR6 3.0 3RO ) i .
U AB, & 1D 200v Kits Capaatanlge fange Capacitance (pF) Tolerance &
> 0.7 OR7 3.3 3R3 co 2 200 F.G, code (pP) >
— 0.8 OR8 200V 3.6 3R6 200V 22 220 J 201 DKDLC60HO01 0.1~2.0 0.1,0.2, 03,04, 0.5 06,07, 08, 09, 10,12 1516 1.8 2.0 +0.1pF C
@) 0.9 OR9 A B, code 3.9 3R9 code 24 240 (@)
1.0 1RO Cc,D 4.3 4R3 10,12 15 1.8, 20,622, 24, 2730, 33, 39,47, 56, 68 8.2 +0.1pF
> ‘ 201 201 27 270 DKDLC60H02 1.0~10 —F z
AY) [N 1R1 4.7 4R7 - 280 0 £5% 0
1.2 1R2 5.1 5R1
g 1.9 - - - 33 330 DKDKGOHOS 10 ~33 10, 12, 13,15 16,18,20,22 24,27 30,33 +£5% g
O 1.4 1R4 6.2 6R2 O
U 1 17 6.8 S @ Electrical performance U
- 1.6 1R6 7.5 RS R C
') 17 1R7 8.2 8R2 c.p. Specification 0
- e 17 o] Sl Refer to the capacitance table .
]Z> Lok 19 ‘ it © Test frequency: ]Z>
o : : . : . B C<1000pF: IMHZ+10% C>1000pF: 1KHz+10%
= Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. Test voltage: 10£02Vims =
C T C
Part Number 7 Quality factor -
> L 4 Qvalue) Q>2000,1+0.1MHz,1:02Vms (typical value) >
— A " -
Insulation resistance | >10°MQ, @25C, apply rated voltage.
DLC60H 100 J %V_ %)1— N T X > X (IR) >10*'MQ, @125C, apply rated voltage.
I g o e g ? g E g Rated voltage Refer to capacitance table
. . _| (WVDC)
[ = =N — Pl z = o 5 5 5 " =
3 8388 2 2 = o = %,; @ 5 @ IO EE i TS TENT) Apply 200% rated voltage for 5s.
2 Ll 3 ES 2 3 38 = 3 3 voltage(OWV)
2 °oog s E < 2 NQ 5 o] =
= 23 ® = % z Se 3 S 3 Operating temperature | -55C ~ + 125 C ,-55C ~ +150 C
T e E Q = i—’ ® 3 @ < range (If there is any other operating temperature range, please contact Dalicap)
g8 g —
3
- 3 8 Tempe’am(%c et | 04 30ppmy/ C (-55C ~+ 150C)
Capacitance Drift +0.2% or +0.05pF, take the greater value
— Piezoelectric effect | No
Tolerance - -
The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
Code A B C D F G J
Tolerance +0.05pF +0.1pF +0.25pF +0.5pF +1% +2% +5%
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DLC60H Ultra low ESR, RF/Microwave Ceramic Capacitor

@®Environmental test
Item Specification Methods
Appearance: . o
Resistance 2‘,0 e%'gse:g & of mechanical damage or delamination Preheatfor1minute at 150 C to180fC before immerse the capacitor in
to Cap changé: a eutectic solution at 260+5 C for 10+1 seconds.
soldering | within -1.0%~+2.0% or +0.5pF whichever is larger. Capacitor shall be immersed to a depth of 10mm.
Heat | Q: No less than initial requirement. And following a 24+2 hours cooling period.

IR(25 C): No less than initial requirement.

Thermal

Appearance:

No evidence of mechanical damage.
Cap change:

within +0.5% or +0.5pF whichever is larger.

According to test method 107, Condition A of MIL-STD-202.
Expose to temperatures of -55°C and 125°C for 15 minutes.

shock Q: No less than initial requirement. 'I};heftmnsi;ion t:me from -55°C to 125°C shall not exceed 5 minutes.
IR(25 C): No less than 30% initial requirement. erform > cycles.
DWV: To meet initial requirement.
Appearance:
o No evidence of mechanical damage.
loisture | Cap change: i -STD-:
resistance | Within +0.5% or +0.5pF whichever is larger. According to the test method 106 of MIL-STD-202
IR(25C): No less than 30% initial requirement.
DWV: To meet initial requirement.
Humidi Appearance: . According to test method 107, Condition A of MIL-STD-202.
umidity | No evidence of mechanical damage. With 1.5 Volts D.C. applied while subjected to an environment of
S?ggy Cap change: 5 . 85 C with 85% relative humidity for 240 hours minimum.
within +0.3% or +0.3pF whichever is larger. Removed and sit 3.5+0.5 hours at room temperature.
IR(25 C): No less than initial requirement.
Appearance:
No evidence of mechanical damage.
\ife Cap change: According to test method 108 of MIL-STD-202 at the m:

within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

operating temperature,apply 200% of the rated voltage for

@DLC60H Performance Curve

ESR(Ohms)

ESR vs Frequency
1 T :
g (]
0.1
&
005
DLC60H |
o0t ub sl
1000 10000
Frequency(MHz)
Remark: ESR Measurement: Coaxial Resonant Cavity Method. Remark: ESR Measurement: Coaxial Resonant Cavity Method.

DLC60H Ultra low ESR, RF/Microwave Ceramic Capacitor

@DLC60H Performance Curve

tal First Series Eesonance (FSE)

Frequane,

0
Capaed tanes (pF)

Q vs Frequency

0/

[DLCAOH |
10080 10000
Frequency{MHz)

Definition and measurement conditions:
Definition: The capacitor is installed in series on the microstrip, that is, the

capacitor is connected across the two ends of a 50Q microstrip with a gap.

Measurement conditions: Ro4350 Rogers substrate with 3.48 dielectric
constant, and characteristic impedance is 500Q.
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DLC60P Ultra low ESR, RF/Microwave Ceramic Capacitor DLCG60P Ultra low ESR, RF/Microwave Ceramic Capacitor

@ DLC60P terminal type and size
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DLC60P (0603) Unit: inch (mm)
isti . Capacitor dimension .
@®Product Characteristics: Terminal i@ sion 2 Terminal
Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency. code Length Width Thickness Terminal size material
. . . (Lo) (Wc) (To) (B)
@ Application Fields: 7 -
Typical applications: civil satellite communication, mobile communication base station, repeater, cluster communication. = = .. A W 063+ .006 031+ .006 031+ .006 014+ .006 100%Sr';|o¥er Nickel
eyt . (1.60+0.15) (0.80+0.15) (0.80+0.15) (0.35+0.15) ROHS (?c;r?]gpliant
@DLC60P capacitance table
Capacitance Rated Capacitance Rated Capacitance Rated
©h Code Tolerance Voltage ©h Code Tolerance Voltage ©h Code Tolerance Voltage
0.1 OR1 22 2”2 1 i #Design kits
0.2 OR2 " y ) . . . . )
0'3 - 4 2 ik D Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance.
O ' 2ol il e a5y Kits Capacitance range @ = Tol W)
> 0.4 OR4 3.0 3R0 2 220 (oF) apacitance (pF) olerance >
0.5 OR5 3.3 3R3
% 0.6 0R6 36 R6 z: 2:2 DKDLC60POT 0.1~2.0 01,02, 03, 04 05 06,07, 08 09, 1.0, 11,12 1516 18 20 | +01pF %
> 0.7 0R7 3.9 3R9 AB, 30 300 1.0 1.2, 1.5 1.8 2.0 2.2 2.4 2730, 33, 3.9 4.7 56, 68, 82 +0.1pF >
o 0.8 OR8 43 4R3 o) 33 330 DKDLC60P02 1.0~10 - e
. 10 +5%
o 0.9 0R9 250V 4.7 4R7 250V % o - 250V o
o 1.0 1RO AB. code 5.1 5R1 code 39 300 T code DKDE60P03 10~100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82, 100 +5% o
0 11 1R1 c.p. 251 56 5R6 251 43 450 J. 251 0O
1.2 1R2 6.2 6R2 X
g Y 0 @ Electrical performance O
c 1.3 1R3 6.8 6RS 51 510 c
O 14 L 7.5 RS Specification O
- 1.5 1R5 8.2 8R2 —
1.6 1R6 9.1 9R1 Refer to the capacitance table
< 1.7 1R7 10 100 ) Test frequency: <
> 1.0 - o o pacitance (O | C<1000pF: IMHz+10% C>1000pF: 1KHz10% >
Z 1 ’g 1R9 12 120 F.G Test voltage: 1.0+0.2Vrms Z
c : ; c
> z:) ;:? :z 1:2 ’ X Q“(?)"t\f'aﬁgm Q22000, 101MHz, 1+02Vims (typical value) >
r L. . . . . . Insulation resistance | >10°MQ, @25C, apply rated voltage. r
Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap. (R) >10°MQ, @125 C , apply rated voltage.
Rated voltage Refer to capacitance table
¢Part Number (WVDC)
Dielectric withstanding o
voltageDWV) Apply 200% rated voltage for 5s.
DLC60P_ 100 J W 251 N T X 5 X
Operating temperature | -55C~ +125 C ,-55C~ +150 C
o @ 9 @ @ range (If there is any other operating temperature range, please contact Dalicap)
£ 238§ & g g g 78 2 g = Tempe’am(%coeﬁc'em 030ppm/C (-55C ~+150C)
& o Lg 3 3 g 3 35 Y 3 e
e ° § g« § 3 5 97‘: E‘ 3 3 g 3 Capacitance Drift | £0.2% or +0.05pF, take the greater value
= 3 @ — =5 5 9 = Q2
G g & & g % % 5 % Piezoelectric effect | No
1 — . .
> g ® ® £ 3 The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
9 S a
« [
95 Tolerance 926

Code A B @ D F G J
Tolerance +0. 05pF +0,1pF +0.25pF +0.5pF +1% +2% +5%
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DLC60P Ultra low ESR, RF/Microwave Ceramic Capacitor

@Environmental test

Item Specification

Methods

Appearance:
. No evidence of mechanical damage or delamination
Resistance| or exposed.

to Cap change:
soldering | within -1.0% ~ +2.0% or +0.5pF whichever is larger.
Heat Q: No less than initial requirement.
IR(25 C): No less than initial requirement.

Preheat for 1 minute at 150 C t0180 C before immerse the capacitor in
a eutectic solution at 260+5 C for 10+1 seconds.

Capacitor shall be immersed to a depth of 10mm.

And following a 24+2 hours cooling period.

Appearance:
210 evri1dence of mechanical damage.

ap change:
Ui within +0.5% or +0.5pF whichever is larger.
shock | Q: No less than initial requirement.
IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to test method 107, Condition A of MIL-STD-202.
Expose to temperatures of -55°C and 125°C for 15 minutes.

The transition time from -55°C to 125°C shall not exceed 5 minutes.
Perform 5 cycles.

Appearance:
. No evidence of mechanical damage.
Moisture | Cap change:

i within +0.5% or +0.5pF whichever is larger.
e IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.

According to the test method 106 of MIL-STD-202

.| Appearance:
Humidity | No evidence of mechanical damage.
steady | Cap change:
state | within +0.3% or +0.3pF whichever is larger.
IR(25 C): No less than initial requirement.

According to test method 107, Condition A of MIL-STD-202.
With 1.5 Volts D.C. applied while subjected to an environment of
85 C with 85% relative humidity for 240 hours minimum.
Removed and sit 3.5+0.5 hours at room temperature.

DLCG60P Ultra low ESR, RF/Microwave Ceramic Capacitor

#DLC60P Performance Curve

Horizontal First Series Resonance (FSR)

16
8
¢ ~
N N
N
g M
22
=
1 ™~
NN
0.5
1 10 100
Capacitance (pF)

Appearance:

No evidence of mechanical damage.

) Cap change:

Life within +2% or +0.5pF whichever is larger.
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

According to test method 108 of MIL-STD-202 at the maximum
operating temperature,apply 200% of the rated voltage for 2000 hours.

@DLC60P Performance Curve

Equivalent Series Resistances(ESRs)

0.25 T
—— 1.2k / F
|—-— 4. 5pF / ’
—-— 12pF
0.2
—-— 33pF /11
L |—-— 100pF //I
~ 0.15
2]
g &/
= L~ /
A o1 -
1
—_— /
— -
-
0.05
100 1000

Frequency (MHz)

Definition and measurement conditions:

Definition: The capacitor is installed in series on the microstrip, that is, the
capacitor is connected across the two ends of a 50Q microstrip with a gap.
Measurement conditions: Ro4350 Rogers substrate with 3.48 dielectric

constant, and characteristic impedance is 50Q.

Jo110BdE) OIWERIe) S9ABMOIDIN/4Y ‘ST MO| BAIN

TIVNNVIN LONAdOodd dvoI1vd

d0907d



g9
=
9]
o2}
=]
o

=
o
5
=
m
»
X
Y]
o
A
=
5]
154
5]
=
)
<
@
(@]
@
<
o
El
B)
(@]
o
o
©
®,
5]
S

DLC60D Ultra low ESR, RF/Microwave Ceramic Capacitor

DLC60D (0805)

@®Product Characteristics:
Ultra low ESR value, high working voltage, high RF power, high self-resonant frequency.

@ Application Fields:
Typical applications: civil satellite communication, mobile communication base station, repeater, cluster communication.
@DLC60D capacitance table
Capacitance Rated || Capacitance Rated (| Capacitance Rated |Capacitance Rated
Tol Tol Tok T
©P Code |Tolerance Voltage ©P Code | Tolerance Voltage ©P Code |Tolerance Voltage ©h Code |Tolerance Voltage
0.2 0R2 2.4 2R4 20 200 160 161
250V
0.3 OR3 2.7 2R7 22 220 180 181 F.G,
code
0.4 R4 3.0 3R0 24 240 200 201 J 251
0.5 RS 3.3 3R3 27 270 220 221
06 o6 3.6 3R6 30 300
3.9 3RY 33 330
0.7 OR7
4.3 4R3 AB 36 360
0.8 0R8
4.7 4R7 c.D 39 390
O (o i 5.1 5R1 43 430
1.0 1RO
> 250V bo i 250V & 0 g 250V
— 1.1 1R1 AB. | code 6.2 6R2 code 51 510 T code
o) 1.2 1R2 CD. | 25 6.8 6R8 251 56 560 d. 251
> 1.3 1R3 7.5 RS 62 620
hv) 1.4 R4 8.2 8R2 68 680
1.5 1R 9.1 9R1 75 750
i 1.6 1R6 10 100 82 820
e 1.7 1R7 1 110 91 910
©) 1.8 1R8 12 120 100 101
) 1.9 1R9 13 130 F.G, 110 11
- 2.0 2R0 15 150 J. 120 121
0O 2.1 2R1 16 160 130 131
— 2.2 2R2 18 180 150 151
Z y N
> Remark: if there is any special requirement on capacitance, tolerance and rated voltage, please contact Dalicap.
4
c
> &Part Number
=
DLC60D 100 J W 251 N T X 5 X
w = =N — — el z = o 5 — 5
<] 38 2 = ] x o =~ a = "BD Z
i L% § 2 & 3 88 3 3 3
@ S35 £ = < 2 q'Q 3 o D
S x & a = o] = o 2 S
S 3 0] = 5 5 < 3 = Q
QN0 =3 I =] = Q c o
S ™ 3 a Q 873 Q = o
I a o) o vy @™ o] )
a9 s =
(SR ° [
T D e 8
B3l a3 a
Tolerance -
Code A B C D F G
Tolerance +0.05pF +0.1pF +0. 25pF +0.5pF +1% +2% +5%
99

DLC60D Ultra low ESR, RF/Microwave Ceramic Capacitor

€ DLC60D terminal type and size

Unit: inch (mm)

. Capacitor dimension
Terminal Type/Dimension - - — Terminal
code Length Width Thickness Terminal size material
) &) Wo) ) ®
v 100%Sn over Nickel
w -.-.(.“q- .078+.010 049+.010 .040+.006 .020+.010 Plating
I (2.00+0.25) (1.25+0.25) (1.020.15) (0.50£0.25) RoHS Compliant

#Design kits
Dalicap provides various design kits, in which each capacitance has 10pcs and the capacitors are RoHS compliance.
Kits capac't?gé)e g2 Capacitance (pF) Tolerance
DKDLC60PO1 0.1-2.0 1,0.2,03, 04,05 06,07, 08 09, 10 1.2 1516 18 20 L0.1pF
1.0,1.2,1.5 18,20, 22, 24, 2730, 33 39, 47 56 68, 82 +0.1pF
DKDLC60P02 1.0~10
10 +5%
DKDLC60PO3 10~100 10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47, 56, 68, 82, 100 +5%
D&M 10~ 20 10, 15, 18, 20, 24, 27, 30, 39, 47, 56, 68, 82, 100,120,150, 180,220 +5%
@ Electrical performance
v Specification

Refer to the capacitance table
Test frequency:

acitance (C) C<1000pF: IMHz+10% C>1000pF: 1KHz+10%
Test voltage: 1.0+0.2Vrms
Quiality factor i
(@valie) Q>2000,1+0.1MHz, 1:02Vms (typical value)

Insulation resistance

>10°MQ, @25C, apply rated voltage.
>10*'MQ, @125C, apply rated voltage.

Rated voltage Refer to capacitance table
(WVDC)
Dielectric withstanding
Voltage@WV) Apply 200% rated voltage for 5s.
Operating temperature | -55C~ +125 C ,-55C~ +150 C
range (If there is any other operating temperature range, please contact Dalicap)
Tempe’am(%coemc'e'“ 0+30ppm/C (-55C ~+150C)
Capacitance Drift +0.2% or +0.05pF, take the greater value
Piezoelectric effect | No

The capacitors meet the requirements of MIL-PRF-55681, MIL-PRF-123, and GJB192B.
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DLC60D Ultra low ESR, RF/Microwave Ceramic Capacitor

@Environmental test
Item Specification Methods
Appearance: . o
Resistance g‘roe%'gse:ée of mechanical damage or delamination Preheat for T minute at 150 C 10180 C before immerse the capacitor in
to Cap changé: a eutectic solution at 260+5 C for 10+1 seconds.
soldering | within -1.0%~ +2.0% or +0.5pF whichever is larger. Capacitor shall be immersed to a depth of 1omm.
Heat Q: No less than initial requirement. And following a 24+2 hours cooling period.
IR(25 C): No less than initial requirement.
Appearance: :
No ewdence_ of mechanical damage. According to test method 107, Condition A of MIL-STD-202.
Thermal | Cap change: Expose to t tures of -55°C and 125°C for 15 minut
within +0.5% or +0.5pF whichever is larger. Xpose to temperatures of an or 1> minutes.
shock Q: No less than initial requirement. The transition time from -55°C to 125°C shall not exceed 5 minutes.
IR(25 C): No less than 30% initial requirement. Perform 5 cycles.
DWV: To meet initial requirement.
Appearance:
- No evidence of mechanical damage.
loisture | Cap change: i -STD-:
resistance | Within +0.5% or +0.5pF whichever is larger. According to the test method 106 of MIL-STD-202
IR(25 C): No less than 30% initial requirement.
DWV: To meet initial requirement.
Humidi Appearance: . According to test method 107, Condition A of MIL-STD-202.
umidity | No evidence of mechanical damage. With 1.5 Volts D.C. applied while subjected to an environment of
sy ap change: . . 85C with 85% relative humidity for 240 hours minimum.
within +0.3% or +0.3pF whichever is larger. Removed and sit 3.50.5 hours at room temperature.
IR(25 C): No less than initial requirement.
Appearance:
No evidence of mechanical damage.
) Cap change: According to test method 108 of MIL-STD-202 at the m:
Life within +2% or +0.5pF whichever is larger. operating temperature,apply 200% of the rated voltage for
Q: No less than 50% initial requirement.
IR(25 C): No less than 30% initial requirement.

4 DLC60D Performance Curve

ESR (Ohms)

Equivalent Series Resistances(ESRs)

0.15 -
—-— 2. 2pF|
—-— 10pF
——-— 18pF
—-— 62pF
0.1
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Y
0. 05 — o
’ // L
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100 1000
Frequency (MHz)

DLC60D Ultra low ESR, RF/Microwave Ceramic Capacitor

4 DLC60D Performance Curve

zontal First Series Resonance (FSR)

Definition and measurement conditions:

10
Capaci tance (pF)

100

Definition: The capacitor is installed in series on the microstrip, that is, the
capacitor is connected across the two ends of a 50Q microstrip with a gap.
Measurement conditions: Ro4350 Rogers substrate with 3.48 dielectric
constant, and characteristic impedance is 50Q.
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Laser Marking

Most of Dalicap capacitors have laser markings on the surfaces, which can normally be identified with the naked eye.

Under normal storage and usage conditions, the markings will not be damaged. For different series of Dalicap

capacitors, the laser markings are different. Please refer to the table below.

Chip capacitor series

70/75/858B

70/85C

70/85E

Example

D102

DLC102

DLC102

Marking meaning

D: Dalicap marking
102: 1000pF

DLC: Dalicap marking
102: 1000pF

DLC: Dalicap marking
102: 1000pF

Chip capacitor series

70G

70L

Example

Marking meaning

DLC: Dalicap marking
70F: series and size
Capacitance: 100pF

Tolerance: +5%

Rated voltage: 8000V

DLC: Dalicap marking
70G: series and size
Capacitance: 100pF

Tolerance: +5%

Rated voltage: 8000V

DLC: Dalicap marking
70L: seriesand size
Capacitance: 200pF

Tolerance: +5%

Rated voltage: 10000V

Welding capacitor series

70/75/858B

70/85C

Example

N

[

Marking meaning

D: Dalicap marking

DLC: Dalicap marking
102: 1000pF

DLC: Dalicap marking
102: 1000pF

1021000pF 3A: internal identification code | 39:internal identification code
Welding capacitor series 70F 70G L

Example

B

Marking meaning

DLC: Dalicap marking
70F: series and size
3A: internal identification code
Capacitance: 100pF
Tolerance: +5%
Rated voltage: 8000V

DLC: Dalicap marking
70G: series and size
39: internal identification code
Capacitance: 100pF
Tolerance: +5%
Rated voltage: 8000V

DLC: Dalicap marking
70L: series and size
39: internal identification code
Capacitance: 200pF
Tolerance: +5%
Rated voltage: 10000V

If the customers have special requirements on laser marking, please contact with Dalicap.

Tuning stick

The tuning sticks are designed to facilitate engineers' circuit debugging. When replacing capacitors, engineers can

use the tuning stick to avoid damaging the circuit board and precisely debug the circuit. Currently, engineers can

do fine tuning on the capacitors to obtain the required design values with the help of tuning sticks.

@ Tuning stick
Capacitance (pF) Capacitance | Tolerance
type
0.3,04, 05 06 07, 08 09, +0.1pF
16
12,15 1.6, 1.8, 2.0 +0.25pF
15,18, 20, 22, 2.4 2.7, 3.0, 3.3,
+0.25pF
56, 68, 82 16
+5%
10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47,
TSDLC70A03 16 +5%
56, 68, 82, 100
01,02, 0.3, 0.4, 05, +0.1pF
TSDLC70BO1 10
06,07, 08 09 1.0 +0.25pF
1.0, 1.2, 1.5 1.8, 2.0, 2.2, 2.4, 2.7, 3.0, 3.3,
+0.25pF
3.9, 4.7, 5.6, 6.8, 8.2 16
10 +5%
10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47,
TSDLC70B03 16 +5%
56, 68, 82, 100
} 100, 120, 150, 180, 200, 220, 240, 270, 300, 330,
TSDLC70B04 16 +5%
390, 470, 560, 680, 820, 1000
01,02, 03 04, 05, +0.1pF
TSDLC75B01 10
0.6, 0.7, 0.8 09, 1.0 +0.25pF
1.0,1.2,15 1.8 20, 22, 24 27,30, 33,
+0.25pF
TSDLC75B02 3.9, 47 56, 68, 8.2 16
10 +5%
10, 12, 15, 18, 20, 22, 24, 27, 30, 33, 39, 47,
TSDLC75B03 16 5%
56, 68, 82, 100
100, 120, 150, 180, 200, 220, 240, 270, 300, 330,
TSDLC75B04 16 +5%
330, 470, 560, 680, 820, 1000
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Broadband ceramic capacitor 01005BB (.010"x .005") Broadband ceramic capacitor

(.S00" x ,0L0") 9950010
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that provide low RF impedances, i.e., low insertion losses and reflections, across extremely large RF bandwidths ©01005BB dimension ‘
and temperatures typically ranging from -55 to +85/125 C. Unit: Inch (mm)
( Capacitor size
. . . = Type/Dimension -
Small, single-layer capacitors, apart from not being surface-mountable, usually do not have sufficiently large % Length(l) Width(w) Thickness(T) D{;t:?grergﬁg?;?;n
capacitance values to cover the required frequency range, which may extend from the tens or hundreds of
O kilohertz to the tens of gigahertz. Ordinary multi-layer capacitors, when operated over these ranges, display -016+.001 -008+.001 -008+.001 005(0.13) )
J> " " . . . . . (0.40+0.03) (0.20+0.03) (0.20+0.03) min >
= parallel resonances,” narrow frequency bands over which they have high impedances and insertion losses. =
0 R
> Electri >
ectric performance
T ¢ P T
g ) ) ) ) . ) ‘s ) - Item Specification g
o Applications for the BB series are primarily found in the so—called “signal integrity” market: e 100nF o
g ® Optoelectronics/high- speed data rggzgiggr(‘m) 5GQ min, @25 C, apply rated voltage g
0O ® ROSA/TOSA (Transmit/Receive optical subassemblies) Rated voltage O
— ® SONET (Synchronous Optical Networks) (WVDQ) v —
JZ> ® Broadband test equipment Vo\ﬁéi]tgest(agvde Apply 250% rated voltage for 5s ]Z>
=z ® Broadband microwave and millimeter wave amplifiers and oscillators Operating =
I
(- temperature range| B5C ~+85C C
,:E i X . A Temperature ,ZE
In general, best results are achieved by capacitors that are close in width to that of the transmission line trace. Coefficient of +15%
Most trace widths on commonly used substrates that must function'well above 12 GHz lie in the 8- to 24-mil range; SEERIEUSY
and so 0402 and 0201 SMT devices are well suited to the applications. .
4 Naming method
To reiterate, customers requiring surface-mountable, 10 nF or 100 nF capacitors that provide resonance-free, 01005 BB 104 M W 4RO
low insertion loss, low reflection operation over extremely large RF bandwidths will be well served by Dalicap. T
o 3 © o e (6]
5 £ 28 g 33 s
® ) ] o Io IS
@ 39 g Ly o
§ § [ 88 5
S 3 2 3o =]
T A ©3 i
Mo 1] T =] B
& W 2z 2
n o Q ~
g &
~ jorl
QU
105 5

These capacitors are intended primarily for coupling RF signals or, occasionally, for bypassing them to ground,
while blocking DC. These applications for which they are intended require small, surface-mountable devices

Insertion loss: <1.2dB (typical value); 4WVDC;
Packaging quantity: 40K pcs/ reel, the purchase quantity can be lower than 40K pcs/reel

@Product Overview 01005BB (.010" x .005" ) 01005BB104MW4R0
s - s
The BB series broadband capacitors developed by Dalicap have the dimensions (inch): 01005, 0201, 0402, #Product characteristics _' -fﬂ ™
and 0805 Typical working frequency range: 16KHz (-3dB) to > 67GHz




o= S 2
83 28
55 58
B 58
) 8S
® 3 01005BB (.010 "x .005") Broadband ceramic capacitor 0201BB (.020 "x .010") Broadband ceramic capacitor 2o
o) = X O
E o5
88 28
i’ #01005BB performance curve- insertion loss and return loss 0201BB (.020 " x .010") 0201BB103KW250 ]
” o
=3 - LY =
2 @ Product characteristics i‘&-. =
® Insertion loss curve pical working frequency range: 160KHz (-3dB) to > 32GHz
O ——T Insertion loss: <1.2dB (typical value); 25WVDC; Tin plated and Gold plated terminals
B TR \ B ) O Y ckaging quantity: 15Kpcs/ reel, small quantity can choose cutting tapes and tray packaging
2 ‘\
n'_ 5 ) (0 I By P oy, o s "5 N O 40201BB dimension
' -~ .
@- ‘ -+ "L,_.i. Unit: Inch (mm)
g 1 | ] O = i I ==l ==l =l =T Type/Di ) Capacitor size
43 T Y Y Y ] N T ype/bimension ) ) Distance between
G i i ! Length(L) Width(w) Thickness(T) e e )
A T
o HENEEERES N EE e ESEEESE 023+ 001 L0123+ .001 0118(0.30) 0078(0.20) O
> i T (0.58+0.03) (0.30+0.03) max min >
E 2 1 1 X % 0 35 40 45 50 85 80 &5 T E
(:; Frequency(GHz) Q
T @ Electric performance -
g @ Return loss curve tem Specification E
@) Capacitance 10nF O
g a relsr;:glﬁgg?m) 50GQ min, @25 C, apply rated voltage g
O Rated voltage 0
— . | . (WVDC) 2V 4
! N Withstand
§ M . A~ J--""J'\ \ MUY V0|tE|ig: (?gnwv) Apply 250% rated voltage for 5s §
2 . i . Operating e L .
C g H iV — | ‘ temperature range| 55C ~+125C C
> | : Temperature >
— P —
Coefficient of +15%
Capacitance (TCC)
% L I |
H 1! 2 2 0 £ 0 a3 B0 ™ .
Froquency(GHz) 4 Naming method
0201 BB 103 K W 250
@ Test conditions g g g g
. . . 2 & =1 g EE g
Place the test capacitor on the following test board for testing o = *g o 23 5
w = a O
The test board is 4mil thickness Roger Ro4350B § % % ‘SUJ i g
> w1
Mounting pad size a1 § = 3¢ I
I = O N
Length: 0.21mm(8.3mil) , Width0.29mm(11.4mil), Spacing: 0.127mm(5.0mil) § H § __z‘ g
The test and simulated data have been calibrated to the edge of the mounting pad through TRL calibration EC\/g ° :.ﬁ
&
(E.
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(.0L0" x ,020°) 991020

0201BB (.020" x .010") Broadband ceramic capacitor

4 0201BB performance curve- insertion loss and return loss

0201BB (.020" x .010") Broadband ceramic capacitor

0201BB (.020" x .010") 0201BB104KW160

x . 020°) 991020

J0y108dED O|WERISD puBRgpEOIg
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e
@ Insertion loss curve @ Product characteristics L
ypical working frequency range: 16KHz (-3dB) to > 40GHz
0 R = Insertion loss: <1.2dB (typical value); 16WVDC; Tin plated and Gold plated terminals
i —— M I = B — = ackaging quantity: 15Kpcs/ reel, small quantity can choose cutting tapes and tray packaging
0.4
28 N
g, =N = 01BB dimension
B- ~I_ Unit: Inch (mm)
o2
'*-‘_‘ - = —— Capacitor size
— —— ——— e - Type/Dimension "
:" T T ! T 12 = Length(L) Width(W) Thickness(T) D{ﬁ:?:ﬁgﬁgﬁ%e)n
I W,
o 2 W0 s 20 3 £ 3 0 TN‘ 023001 012001 0118(0.30) 10078(0.20) o
> Frequency(GHz) (0.58+0.03) (0.30+0.03) max min >
C 3 C
2 2
- ® Return loss curve @ Electric performance -
g § : s Ite.m Specification g
O M == B == e Capacitance 100nF O
: 1 ] Insulation . ]
g p _.. +— : = resictanca (R) 5GQ min, @25 C, apply rated voltage g
A _ = = = . | Rated voltage 0
— g = === (WVDC) Tev —
Z b | Withstand <
> i voltage (DWV) Apply 250% rated voltage for 5s >
Z A i Operating b b Z
C 50N il S T temperature range| BHC - H15C C
|JZ 4 T ] 5 Zemfge.ratgref . |:[Z
oefficient of +15%
Frequency(GHz) Capacitance (TCC)
@ Naming method
@ Test condition
0201 BB 104 160

The test capacitor is placed on test board with 3mil gap, and the pad’s length is 8.5mil,
and the transmission line width is 12.5mil.

The test board is 6.6mil thickness Roger Ro4350B

The test and simulated data have been calibrated to the edge of the mounting pad throu
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0201BB (.020" x .010") Broadband ceramic capacitor

4 0201BB performance curve- insertion loss and return loss

@ Insertion loss curve

o 821
r) i
L e e 1 R
= 1= == = T
‘g N -
N N\
@,
B
s
«1.
# 10 15 20 25 0 3 4
Frequency(GHz)
® Return loss curve
i 020188104 Rt Lows (511)
-10 I
! =
2 [
— ] e —
=30 — _,/
a _/:-:f_"_" | ===
L
L .
o |
M- = =
I=SSS=S=ss
] 5 10 15 ) 25
Frequency(GHz)
@ Test condition
The test capacitor is placed on test board with 3mil gap, and the pad's length is 8.5mil,
and the transmission line width is 12.5mil.
The test board is 6.6mil thickness Roger Ro4350B
The test and simulated data have been calibrated to the edge of the mounting pad through
TRL calibration

Q

0402BB (.040 " x .020") Broadband ceramic capacitor

0402BB (.040 " x .020" ) 0402BB103KW500

a 4 . Type/Dimension

@ Product characteristics

ical working frequency range: 160KHz (-3dB) to > 40GHz
sertion loss: <1.2dB (typical value); 50WVDC;
kaging quantity: 10Kpcs/ reel, small quantity can choose cutting tapes and tray packaging

€0402BB dimension

:ﬂ' S -

Unit: Inch (mm)

50

Capacitor size
Di
Length(L) Width(W) Thickness(T) ;f]t: ;\gren?iﬁtavl\g?se)n
it L
TV\ 040+ 004 020+ 004 024(0.61) 016(0.406)
(1.02:£0.10) (0.51+0.10) max min
S
@ Electric performance
Item Specification
Capacitance 10nF
re';:gﬁtclg?m) 50GQ min, @25 C, apply rated voltage
Rated voltage
(WCDV) S0V
Withstand
voltage (DWV) Apply 250% rated voltage for 5s
Operating EEC . 1
temperature range 55C ~+125¢C
Temperature
Coefficient of +15%
Capacitance (TCC)
4 Naming method
0402 BB 103 w 500
wn w =N
N @ So
© 3 g g
w = la)
@
o
o

4d0000
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® ° 0402BB (.040" x .020" ) Broadband ceramic capacitor 0402BB (.040" x .020" ) Broadband ceramic capacitor @
o x ©
55 &
oS o
T €0402BB performance curve- insertion loss and return loss 0402BB (.040" x .020" ) 0402BB104KW500 3
g ™wm ol
5 - L 3 3
= @ Insertion loss curve @ Product characteristics : m s ‘

pical working frequency range: 16KHz (-3dB) to > 50GHz
Insertion loss: <1.2dB (typical value); 50WVDC; Tin plated and Gold plated terminals
ackaging quantity: 10Kpcs/ reel, small quantity can choose cutting tapes and tray packaging

I b vta (571}

a4

Py I S— —— ——. - — — ——

Unit: Inch (mm)

L]
& i Capacitor size
. Distance between
Length(L) Width(W) Thickness(T) tlhe terminals(s)
18
D .040+ .004 .020+ .004 .024(0.61) 016(0.406) D
> a T = + ca - = + s (1.02£0.10) (0.51:£0.10) max min >
E Pregquency | GHr E
@ Q
% @ Electric performance %
g @ Return loss curve i SeeieEiEn g
@) A B e LD Capacitance 100nF @)
L] .
g r;g:gﬁggr(\m) 5GQ min, @25 C, apply rated voltage g
=
5 | q
< Withstand A o <
pply 250% rated voltage for 5s
> o voltage (DWV) >
Z Operating ] ) Z
C “ temperature range| B5C ~+125C C
':E Temperature I:E
ool i Coefficient of +15%
Capacitance (TCC)
0
@ Naming method
. 0402 BB 104 K W 500
@ Test conditions —I— I T I —l— —l—
The test capacitor is placed on test board with 15.5mil gap, and the pad's length is 12.3mil, o © © 6
and the transmission line width is 21mil. ﬁ § §§ g 5; 5 5
o I\ ] o g
The test board is 10mil thickness Roger Ro4350B < =] % § g 2 0
[%a}
The test and simulated data have been calibrated to the edge of the mounting pad through ration § § ; 3 o 8
=3 8 g3 g
& . 8z S
& &
@
QU
13 ) N4
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0402BB (.040"x .020") Broadband ceramic capacitor 0805BB (.080 "x .050") Broadband ceramic capacitor

(,020° x ,070°) 9920¥0

€0402BB performance curve- insertion loss and return loss 0805BB (.080" x .050" ) 0805BB103KW101
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@ Product characteristics
Typical working frequency range: 160KHz (-3dB) to > 3GHz

@ Insertion loss curve

ST Imartion Lows 571

Insertion loss: <0.25dB (typical value); rated voltage 100V;
Nickel plated, Tin plated terminals

402BB dimension )
R Unit: Inch (mm)
Capacitor size
Type/Dimension :
Length(L) Width(W) Thickness(T) D.Icflt:?ecrenl])iﬁg?ﬁse)n
W,
U i‘% -080+.006 -050:+ 006 .040(1.02) .044(1.12) @)
> (2.03+0.15) (1.27+0.15) max min >
C s C
[Q Q
% @ Return loss curve @ Electric performance %
g rmE— Item Specification g
@) Capacitance 10nF @)
g . e'g:gitcigr(‘m) 50GQ min, @25 C, apply rated voltage g
O Rated voltage 0O
— (WVDC) 1oov —
L]
Z Withstand % <
> voltage (DWV) Apply 250% rated voltage for 5s >
z Operating . . zZ
C temperature range| B5C - H25C C
':E Temperature I:E
Coefficient of +15%
Capacitance (TCC)
@ Naming method
-, 0805 BB 103 K W 101
@ Test conditions -1 I T I T T
The test capacitor is placed on test board with 15.5mil gap, and the pad's length is 12.3mil, (1) (3] (o] (6]
and the transmission line width is 21mil. g 3 é_{g o § = 2
o @
The test board is 10mil thickness Roger Ro4350B & é a B f-gc—) :
S= 2 2
The test and simulated data have been calibrated to the edge of the mounting pad throl alibration _§ § E _% % %
o = —
A T Sl =]
2 I+ 2 > e
@ a ® %
& 3
&
15 g 16
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0805BB (.080" x .050") Broadband ceramic capacitor

€0805BB performance curve- insertion loss and return loss

® Insertion loss curve
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OS0SBE10) Insertion Loss 821

125 15 175
Frequency(GHz)

® Return loss curve
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1 128 15 118
Frequency(GHz)

@ Test conditions

—
g

The test capacitor is placed on test board with 25.5mil gap, and the transmission line width is-20mil:
The test board is 20mil thickness Roger Ro4003C
The test and simulated data have been calibrated to the edge of the mounting pad through TRL calibration

Broadband ceramic capacitor product description

@ Product characteristics

There are a number of circuits that require coupling RF signals or bypassing them to ground while blocking DC
over extraordinarily large RF bandwidths. The applications for which they are intended typically require small,
surface-mountable (SMT) units with low insertion losses, reflections, and impedances across RF frequencies
extending from the tens of KHz to the tens of GHz, and temperatures typically ranging from -55 to +85 C

This note focuses on a particular implementation of these devices — multilayer ceramic capacitors (MLCCs)
and how to obtain the best performance when they're used on various substrates.

Broadband capacitors are used in the "signal integrity” market — optoelectronics/high-speed data; ROSA/TOSA
(Transmit/Receive optical subassemblies); SONET(Synchronous Optical Networks); broadband test equipment
as wellas in broadband microwave and millimeter wave amplifiers (MMICs, GaN transistors) and oscillators.
The basic requirement in the former is to produce an output waveform that closely replicates an input waveform,
typically a train of digital pulses, as shown in Fig. 1.

INPUT DEVICE UNDER OUTPUT
SIGNAL TEST SIGNAL

9

Fig.1"Signal Integrity"- output replication of input

While RF and microwave devices are typically measured in the frequency domain, digital systems are usually
characterized in the time domain, and so it is necessary to make a connection between the two (Fig. 2).

Frequency domain Time domain
—nsertion loss — up and down time
= reflection — eye diagram

= jitter

P s e s e 1
& 1 K B X

EEBSEEESEES
X W ¥ & 4 w®
Frequency|Gha)
Fig.2 Frequency domain and time domain parameters
Fortunately, all electrical engineers are familiar with the Fourier and Laplace transforms that do precisely that.

The low-frequency and high-frequency responses required to reproduce a train of rectangular pulses with
reasonable fidelity are shown in Fig. 3.

s
H .I-‘—" |_| Rules from experience:
| If FL represents the frequency that needs to be
= ¥ 5 A

superimposed to form the longest pulse (a series of "1"),

1 and if R O the pulse speed (GB/sec), and FH is the higher
frequency that needs to be superimposed to form the
pulse,

1
7

Fig.3 "Rules of thumb™ for reproducing a rectangular pulse train

In general, systems that transmit all frequencies with equal velocity and minimal attenuation and reflection, will
accurately reproduce input signal waveforms at their outputs. Conversely, systems that are dispersive, i.e.,
where signals at different frequencies travel at different speeds or have unequal attenuations or reflections,
create distortions in the output waveform.
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Product description of broadband ceramic capacitors
@ Broadband capacitors

In considering “broadband capacitors,” perhaps the first question that arises is precisely what distinguishes
these devices from any other capacitors. One property is alluded to above: When used to RF couple/DC block,
the capacitor should have minimal attenuation and reflection. Fig. 4 compares the insertion loss vs. frequency
plot of a typical high-Q ceramic microwave capacitor with that of a broadband capacitor.

Insertion Loss ($21). u hQ C

»
H

— e s
08 — frnachand cap
-1
12
1 2 3 4 5 ] 7 8 9 10
Frequancy(GHz)
Fig.4 Insertion loss of a br i p to that of a high-Q capacitor

The salient feature of the plots is that the high-Q capacitor exhibits a number of
regions of high insertion loss, which is not the case with the broadband device.

parallel resonances” that create

@A Lumped-Element Electrical Model

To understand the electrical behavior of an MLCC, one place to begin is with an equivalent circuit that
produces the same performance, including interaction with a microstrip or coplanar waveguide transmission line.
One such circuit, using lumped elements, is shown in Fig. 5

csI T

Fig.5 A lumped element equivalent circuit for an MLCC on microstrip

If we consider a reduction of this circuit to only the first (lowest order) branch, Cg can be considered to
represent capacitance of the MLCC body to the groundplane; C, the capacitor's value; L, its net inductance in
the presence of the groundplane; and R, the equivalent series resistance (ESR). Note that to more closely reflect
actual performance, L and R are both frequency varying to accommodate skin and proximity effects.

The addition of a second branch consisting of another inductor, Lp1, in series with another capacitor, Cp1, and
resistor, Rp1, enables modeling the lowest-frequency parallel resonance; addition of additional Lpn-Cpn-Rpn
branches capture higher-order parallel resonances. There are, however, constraints on these higher order
element values beyond yielding the correct resonant frequencies, e.g., the model's low-frequency capacitance
value (all inductive reactances negligible) must equal the true low-frequency value of the device and the high-
frequency inductance value (all capacitive reactances negligible) must also equal that of the device.

Product description of broadband ceramic capacitors

Both broadband and high-Q MLCCs have the same physical structure: interleaved metallic electrodes embedded in a ceramic brick.
From whence, then, comes the difference in behavior? Examination of Figs. 4 and 5 suggests at least one answer: The broadband
capacitor is lossy. Specifically, in Fig. 5, resistances Rp1 through Rpn, must be high enough that only exceedingly low-Q parallel
resonances are created when their reactances are capacitive and those of the lower branches are inductive. If this is the case, then

at frequencies high.enough that the reactance of C is negligible compared to that of L, the circuit reduces to the simple one in Fig. 6.
It may be obsenved that this is a lumped element (low-pass filter) approximation of a transmission line section and, as such, best
performance'should be achieved by having the characteristic impedance of that section, (Ls/Cg)1/2, about equal to 50 Ohms.

Fig.6 Simplified lumped circuit - high-frequency equivalent circuit for microstrip-mounted MLCC with very low-Q parallel resonances

While lumped-element models are quite flexible, particularly where element values can incorporate arbitrary variation with frequency,
there is at least one reason to be wary in applying them to broadband capacitors: The models are ad hoc, heuristic representations,
derived from a combination of experimental observations and "common sense"” circuit theory (there must be some series inductance,
there must be some shunt capacitance to ground, etcetera), rather than more fundamental principles. Nowhere is this clearer than in
the addition of the Lp-Cp branches to create parallel resonances. As lumped elements, they have no obvious physical origin and are
attached ad hoc purely to simulate observed electrical manifestations.

We should, in fact, be cautious about any lumped-element representation of capacitors that operate at sufficiently high frequencies -
butdet5s consider where usufficiently high” might begin. Typical X7R dielectrics for these devices have relative dielectric constants in
the 2500 3000 range. This implies quarter wavelengths on the order of 60 mils or less at 1 GHz. Thus, an 0402 device of length 40
mils would reach a quarter wavelength at 1.5 GHz; a 20-mil-long 0201 device would reach a quarter wavelength at 3 GHz. It therefore
seems evident that, to characterize these devices to 50 GHz and beyond, we'd really like a distributed model.

@ Distributed electrical models

Fig. 7 depicts how an idealized, lossy, open-circuit series stub can function as a broadband coupling device. Note the resolution of the
apparent paradox: How can the stub itself be quite lossy and yet have only minimal effect on the main line? The answer is that as long
as the stub characteristic impedance is low relative to the main line characteristic impedance, the main line insertion loss will also be
low. In fact, if the stub loss is sufficiently gradual and large, the stub input impedance will approach its characteristic impedance.

Froguncy —e
“ f { '\I
IMMM|
Mes stub i
At parallel % I
resonances: [L=20logfl+{ " ——
m"‘ Y, tanhal
For low insertion loss at parallel resonances:
* Low Zp-
* High cL

Fig.7 How to make a broadband series coupling stub
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Product description of broadband ceramic capacitors

@Optimizing Performance as a Coupling/Blocking Device

We will use 0201BB104 broadband capacitors to derive some general principles

as to how best to achieve our objective. Two circumstances must be addressed: (1) The user has the freedom to
select a substrate best suited for a broadband capacitor; or (2) the user already has a substrate and wants to
optimize performance with a broadband capacitor. In each case, the user must know the highest operating
frequency; this will determine the required characteristics of both substrate and broadband capacitor.

To achieve our objective, we modeled performance — insertion loss and return loss — of Dalicap 0201BB104 on

microstrip substrates having three different dielectric constants. Three thicknesses of each substrate were chosen to

create the following conditions with respect to the trace width necessary for a 50-Ohm characteristic impedance

transmission line: Equal to the part width, less than the part width, greater than the partwidth. Fig. 9 shows the basic
dimensions of the part; while Table 1 provides specifics on the substrates.

G
E

L =24+1
W =12+1
T =12+l
E=6+2

G = 8, Min.

All dimensions in mils

Fig.9 Dimensions of the Dalicap 0201BB104

Table1 substrates used in investigation

Closest Dielectric %l::::sklr::: ThT;ak:ss
Substrate Constant (Mils) (Mils)
3.9 6.6 0.71 3.1
Rogers
RO43508 10 20.%
4 -
6.5 10 0.7 13.4
Rogers
RO3006B 13.5 18.3
7 9.2
9.6 13 0.1 12.8
Alumina 20 19.8
5 4.8

For the study,
WrarT=13 mils

Product description of broadband ceramic capacitors

Figs. 10 —12 show insertion and return losses for the various substrates and thicknesses.

®Fig.10 Insertion and Return loss, 0201BB104, three K=3.9 substrate thicknesses, three 50-Q linewidths

o Loss Retun Loss
hessn- .stsEsczemms=s i |
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i ] =11 e 2 = S b ==t E :
14 s :
i i = ) " ——— . =
| = — 0= M1 : — —
= S I RS R m— — 81 =1
25 10 15 20 25 30 35 40 45 80 ™ T o g
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013 Ml

| — WSIE M=
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It is seen that, in all cases, best performance (red curves) is achieved when the part width is about the

same as W50, the 50-Ohm characteristic impedance trace width. If the part width is either significantly
greater than W50 (blue curves) or less than W50 (green curves), performance is degraded. Note that this is
roughly consistent with the very simple circuit of Fig. 6 and the seemingly naive observation above it that best
performance would be obtained when (Ls/Cg)1/2 was about equal to 50 Ohms. (The caveats, however, still
apply: The Fig. 6 circuit does not predict details of the frequency response.)

5 10 15 X 25 3 3B 4
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Product description of broadband ceramic capacitors

#Mounting Pads and Impedance Matching

In light of the above, there is no one-size-fits-all prescription for mounting pad dimensions because there are too
many variables involved: PC board dielectric constant and thickness, customer pick-and-place capabilities, PC
trace tolerances, performance desired over frequency range, etc. In general, for good (but not necessarily
optimum) performance, one wants the width of the part and mounting pad to be about equal to the width of a
50-Ohm trace on the substrate, and the lengths of the lands to extend only minimally beyond the length of the
part. As for the gap, 5-mils nominal is a good starting point for the 0201BB104 and 01005BB104 — although
(again) not necessarily the absolute optimum - while a 10-mil gap is a good starting point for the 040288103

and 0402BB104 . Fig. 13 illustrates these suggestions.

0201BB104,01005BB104: PADG=5 mils
0402BB103,0402BB104: PADG=10 mils
2PADL+PADG =~ Part length

=
T
—t |8

Fig 13 Pad installation layout

It may be of interest that the 020 IBB 104 model has a pad scalability feature, meaning that the

landing pad dimensions can be changed within prescribed limits and the consequent electrical b
characterized. Note that the min. and max. dimensions on the pads — PADL, PADW, PADG - are
simply the ranges over which the model is valid, not recommended tolerances, as shown in Fig. 9.

Determining final pad tolerances often devolves to a struggle between RF engineg
and tolerance to match as closely as possible the part width and tolerance, and p
who'd like the largest pad dimensions and tolerances possible to facilitate pick-a
performance over most frequency ranges through about 40 GHz seems relatively
of pad dimensions.

If the substrate thickness and trace width are determined before the broadband capacitor is selected, then it's
best to choose a capacitor whose width is closest to that of the 50-Ohm trace. There is also the possibility of
improvement if additional impedance matching is done. In general, when the part width exceeds the trace
width, the imaginary part of the input impedance is capacitive, and the creation of additional series inductan
by a short section of reduced trace width can help. Alternatively, removal of a portion of the dielectric bene:
the capacitor (reducing the shunt capacitance to ground) can also be effective. Similarly, when the part wid
less than the 50-Ohm trace width, the input impedance is inductive, and the creation of additional shunt
capacitance by widening a section of trace width adjacent to one or both mounting pads, or the mounting pa
widths (PADW) themselves, can improve performance.

Product description of broadband ceramic capacitors

An example of impedance matching is shown in Fig. 14, which applies to Dalicap model 01005BB104, a 100 nF

EIA size 01005 part mounted on a 6.6 mil thick substrate of dielectric constant 3.9. The part itself is 8 mils

wide and the trace it was mounted on was 12 mils wide. (The 50-Ohm trace width on the substrate at 10 GHz is

13.1 mils.) Using a scattering matrix for the part, return loss was plotted for (a) the part alone, and (b) a circuit that

adds 5-mil-long sections of widened traces at input and output. Using Genesys5 s optimization function, dimensions of

djusted for best input and output return loss over the 0.05 to 46 GHz measurement range. It should be
because of the part's insertion loss, input reflection after impedance matching at only one port is not necessarily
reflection; one could improve return loss at one of the ports beyond that shown, but the improvement

e expense of the other port's reflection.

STP1 ny Potd
W24 4o NAR=1Zm  W=22 su1mi 20=500
L=Smil W=22 bmil L=5mil
SUBST=K=39 H=6.6 W50=13.1 SUBST=K=39 H=56.6 W50=13.1

Fig.14a Circuit layout for 01005BB104M (a) as measured on K=3.9 H=6.6mil trace, and (b) with
simple added impedance matching.

MO0SB8104:_Return Loss Improvement by impedance Matching

15 —
20 ==
- = T I 1
Subsvane £=3.§
i £ | htrase=s g i |
! ’ = Oeiginal input reflection =
45 e R —
= Matched imgut reflection
e Matched cupt raflastion |
50 grm ) e
1] 5 w ! X » 0 3% &0 a8 50
Frequancy{GHz)

Fig.14b Input and Output Return loss, Dalicap 01005BB104 (red, blue) as measured on K=3.9
H=6.6 mil trace, and (orange, green) with added impedance matching
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Product description of broadband ceramic capacitors

@ Non-linear Behavior —VCC Temperature, Aging

Thus far, we've discussed only the basic electrical performance of broadband capacitors as linear devices but, particularly where
so-called “signal integrity” is important, e.g. in accurately reproducing a stream of (rectangular waveform) bits from input to output,
a number of non-linear parameters are involved. Let's define the major ones before proceeding to some of the tradeoffs involved:

@ The voltage coefficient of capacitance, VCC, is the change of capacitance — usually a decrease - with
applied voltage. In general, VCC depends on the electric field (volts/mil) across the dielectric, and the
higher the dielectric constant, the greater the VCC. Any decrease in capacitance is likely to impact the
low-frequency range of performance. Fig. 15 shows the capacitance change with DC voltage for three
PPI broadband MLCCs.

Value of i 1pcs) Value of Capaci Value of 11pcs)
105 100
ot y
g oI\ B8 gu
E \ E an 7
F R N i < %
¥ N { e ® S
a ~ b} \ 50 AN
n [~ N \L
s 0 ~
AR ] ® T IR
Prae Yo 1 Blas Vatag ) Blas Votage(vDC)

Fig.15 Capacitance change with DC voltage for three Dalicap broadband MLCCs

The voltage coefficient of capacitanceCapacitance will also change with AC voltage and frequency, sometimes rising with the
latter before falling off.

@ The Temperature coefficient of capacitance, TCC, is the change of capacitance with temperature. In general, the higher the
dielectric constant, the greater will be its change with temperature. Most broadband capacitors have dielectrics rated as either
X7R, signifying a + 15% maximum capacitance change with temperature from - 55 to +125 C or X5R, signifying a -1z 15%
maximum capacitance change with temperature from - 55 to +85 C. Again, any decrease in capacitance will impact the
low-frequency range of performance.

@ Aging is the tendency of non-linear dielectrics, e.g. the X7R type, to exhibit a reduction in dielectricconstantas time passes. It is
usually given in "percent capacitance loss per decade hour,”* implying that, on logarithmic graph paper where time is the "
X?variable and capacitance is the "Y" variable, there is astraight line characteristic with a negative slope. Aging is typically
measured starting from 10 to 24hours after a capacitor emerges from an oven set at a temperature above that of the dielectric's
Curie temperature. Thus, a capacitor will lose capacitance by the same percentage from 10 hours to 100 hours as it will from 100
01000 or 1000 to 10,000. In order to be sure that customers receive a stable part, most manufacturers wait till the fourth decade,
so that the part's age is between 1000 and 10,000 hoursbefore shipping. Nevertheless, when thinking about performance over
shelf time at the factory and subsequent field life, customers should be cognizant that over 10,000 hours — about 14 months -
capacitance values may, in the worst case (original shipment after 1000 hours), decrease by the aging specified maximum
percentage.

Product description of broadband ceramic capacitors

Table 2 indicates some of the tradeoffs in design and selection of a broadband capacitor.
The left-hand column contains independent parameters; the boxes show the results if any one
parameter is changed as shown while the others are held constant.

Capacitance A Voltage
Parameter )y me(eer Low—freq. H"‘gg 2:2' Rating vce TCC Aging
response P (wvbpC)
a Lower for same Lower for same
Case size — — -
B> WVDC,/Worse Better capacitance
Diell High
co b Higher /Better - - Worse Worse Worse
Lower Higher /Better - Lower Worse - -
Table2 Broadband capacitor tradeoffs with case size, dielectric and diel

Ingeneral, larger capacitance values enable operation down to lower frequencies. To extend the upper

operating frequency, smaller case sizes are needed, since these are commensurate with the smaller substrate
thicknesses and narrower line widths required for higher-mode-free, high-frequency operation. Therefore, to
extend both ends of the spectrum, one must squeeze equal or greater capacitance into smaller case sizes, and the
only ways to accomplish this are to either decrease the inter-electrode dielectric spacing and/or use a dielectric
with a higher dielectric constant. The first reduces the voltage rating (WVDC), and either approach exacerbates
the non-linear effects - and thus the tradeoffs.

@Performance as a Bypass Device

It is often desired to bypass some point to ground over a large frequency range, that is, provide a path having
very low impedance to RF signals while still blocking DC. In the past, this was typically accomplished by an
array of capacitors having different values, as shown in Fig. 16.

C3 L3 R3
‘ Frequoncy—s
C2 L2 R2
OU"FIEUT 55
c1 L1 R1 E i

Fig.16 Capacitor array used as bypass to ground

Here, Cl might be perhaps 100 pF, C2 might be 1 nF, and C3 might be 10 nF. There were two problems with
this arrangement: (1) Above the series resonance of C3 [= (27i)-1(L3C3)_0-5)], its impedance was inductive and
would create a parallel resonance with Cl and C2; and (2), the individual capacitors had their own built-in
parallel resonances. Either problem led to an impedance magnitude vs. frequency characteristic similar to that
shown on the right of Fig. 16. To reduce the magnitude of the resonances, additional loss would need to be
introduced in the form of low-value resistors connecting the capacitors or ferrite beads surrounding the
connecting leads. In contrast, broadband capacitors offer a simple, cost effective way to replace these

arrays with a single capacitor.
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Product description of broadband ceramic capacitors DLC Ceramic Thermal Conductor

Again using Dalicap 0201BB104 on a 6.6 mil thick, K = 3.9 substrate, this time with a
grounded output, Fig. 17 shows the real and reactive parts of the input impedance.

@ General Description

DLC Ceramic Thermal Conductor product is made of Aluminum Nitride (AIN), sizes are available in EIA form and also can be customized
based on requests.0Ceramic Thermal Conductor provides a simple thermal management solution in circuit design by conducting heat to a
thermal ground plane, heat sink etc., which will lower the temperature in some specific position in order to enhance the reliability of the
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_[ I g adjacent.components and circuit.
- The inherently low capacitance makes this device virtually transparent at RF/microwave application. And it is manufactured with one-piece
construction, providing a RoHS compliant SMT package that is fully compatible with high speed automated pick-and-place processing.
_ @ Features ) 4 @ Applications ®Functional Applications
g 11 « More efficient thermal management o GaN Power Amplifiers « Between active device and adjacent ground planes
% [ « High Thermal Conductivity o High RF Power Amplifiers o Specific contact pad to case
2 * Low Thermal Resistance o Filters » Contact pad to contact pad
z « Low Capacitance * Synthesizers « Direct component contact to via pad or trace
g | i * RoHS Compliant * Switch Mode Power Supplies s Eqges fully metalized
: ® Pin & Laser Diodes

O Il = O
> 1] = #Part Number 3
— ’ e CTC 2525 A 302 W T 60 C
AY) 0
o o o) > L gz T =a i g3 o
[0} 2 =3 N g = 5 3 a o4
pu) Fig.17 0201BB104K in bypass mode: Real and Imaginary parts of input impedance S ® l)z 2 w Q 2 35 3 % oy 3 pu)
0O 3 [l Z 9 S < 5S 3 o Q 2] 0O
& N @ S o o Z 2 © 3 =4
= o Q =2

o) 5 5& R53 ® g o)
(  ltisseen that the reactance is inductive above 38.6 MHz and capacitive below that frequency; it is the =) ® i =2 & C
(0 magnitudes of these components that will determine the operational range. For example, if the absolute value 2 3 = (@)
—|  of theimpedance to ground needs to be < 1 Ohm, the frequency range over which this is achieved is 1.86 - 930 Q 3 @ —

MHz; if the value can be extended to < 2 Ohms, the frequency range can be commensurately widened to.cover 2 Q Q
< 0.8 1852 MHz. Note that the plots do not include the inductive contribution of a via to the groundplane, which is likely 5 o 2 <
> required in many practical situations. o v 2 >

q y P = = =

Z o @ Z
(  Theinductive reactance could be reduced by decreasing spacing to the groundplane (although 6.6 mils is . - . - (=
T>  already quite thin), and total reactance can be reduced by paralleling two or more devices, but the latter may.not Termination Materials >
—  be practical for reasons of space or economics. In summary, in a bypass mode, a broadband capacitor can —

effectively replace an array of capacitors to cover frequencies ranging from the high KHz/low MHz region to Code Materials RoHS

the low GHz region, depending on the requirements of the particular circuit. - - - N

W Tin/Nickel Plating over Silver RoHS Compliant (AIN)
$Conclusions P Tin/Copper Plating over Silver RoHS Compliant (AIN)

The principal “take-aways" from the discussion are listed below:
Termination Options
Specific applications require certain materials for best use conditions.
Non-Magnetic applications are some of the leading examples with the strictest restraints.
To accommodate all designs, DLC Ceramic Thermal Conductor offers magnetic and non-magnetic termination styles.
Magnetic Terminations (W)
Tin/Nickel Plating over Silver
Non-Magnetic Termination (P)
Tin/Copper Plating over Silver

@ Used as DC blocking/RF coupling devices, SMT broadband ceramic capacitors can operate free of
parallel resonances over a very wide frequency range. Resonances are suppressed by losses within the device.

@ Circuit models, whether lumped or distributed, cannot adequately capture the effect of all the electrical
phenomena involved in practical devices: mutual inductance and resistance of the electrodes;
discontinuity reactances of microstrip-to-MLCC transitions (including solder joints); mounting pad dimensions that
exceed those of the device5 s termination footprints; higher (non-TEM) mode generation; radiation; etc.

@ Good experimental/theoretical combination models, such as those available from Modelithics Inc.,
enable performance simulation on a variety of substrate thicknesses and dielectric constants. Impedance
matching can often be used to improve insertion loss and return loss performance.

@ Non-linear effects - capacitance change with applied voltage, temperature, and time passage - can
negatively affect performance. Tradeoffs can be made that impact maximum working voltage and case size.

127 @ In a bypass mode, a single SMT ceramic capacitor can replace an array of various-value capacitors to
effectively cover frequencies ranging from the high KHz/low MHz region to the low GHz region.
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DLC Ceramic Thermal Conductor

Typical Characteristics
DLC Ceramic Thermal Conductor the length, width, and height are shown in the figure.

) . Thermal | Thermal
Capacitor Size Res;l(s:tance Cond‘xlc/gwty
) ) m
Size Part Number | Capacitance el KL g
) ) ) oltage |,
(PF) Length(LC) | Wide(WC) |Thickness(TC)| Terminal(t) Raﬁng(v) Wide(WC)|  ALN ALN
0015
- 0.063+0.006 | 0.0510.006 0.025
0505 | CTCO505A251WT25 0.07 (16020152 | (12020152) | 064005 | (©38) 250 10 100
max
0015
0.064+0.006 | 0.0330.006 0.025
0603 | CTCO603A251WT25 0.035 (16350152 | (08520.52) | (04 +005) | O3 250 20 50
0.080 = 0.008 | 0.050 % 0.008 0.04 g'gf 250 © 100
0805 | CTCO805A251WT40 0.081 (203£0203) | (127 = 0.203)| (1.02 +0.05) (";ax)
1005 | CTC1005A501WT40 0.046 0.100 & 0.008 | 0.050 :+ 0.008 004 bt 500 13 77
- (254 +0.203) | (1.27 + 0.203) | (1.02 +0.05) (?ﬁzl)
0110 + 0.008 | 0.110 + 0.008 0.04 0.03 00 . 153
1111 | CTC1111A501WT40 0.096 . |@7e 0209 | 279 < 0209)| (102£005) (0922009
0195 £0.010 | 0.085 + 0.010 0.06 ggg 2000 " ™
20104 [[CTC201022020c0 Lo (495 +0.254) | @41=0250)| (152%008) | ©77)
0240 + 0.010 | 0.250 = 0.010 0.06 0.04 . . s0
2525 | CTC2525A302WT60 0.156 (610 £0254 | (635 = 0254)| (152£008) | (102
0.05
0370 £ 0010 | 0.24540.010 0.06 by » . 160
3725 | CTC3725A402WT60 0.105 (040 £0.254) | (6.22 = 0.254) | (1.52 £0.05) (max’
737 | cTesTaTAMOIWTED o164 0.365 £0.010 | 0.375 & 0.010 0.06 RS 2000 . om0
: (927 £0254) | (0.53 +0.254) | (152 £0.05) | (127)
0.05
6725 | CTC6725A502WT60 0.058 0670 £ 0010 | 0250 & 0.010 0.8 1.27 5000 107 93
: (17.00 £0.254)| (635 + 0.254)| (1.5240.08) | (27 :

Note: Any special requests, please contact DALICAP.

DLC Ceramic Thermal Conductor

Suggested Footprint

o)

o

——  —+

—

0 |
Inches (mm)

Case Size A Min. B Min. C Min. D Min.
wo | | oo | ope o
wa | Ome | ceme | ooms [ o
wa | cmro| o || o
we | o [ om [ wem oo
o 0.118 0.039 0.063 0.142
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Installation Guide

#Storage

@ Chip capacitors can be packaged in tape or bulk
@ Keep storage facility temperatures from +5°C to +35°C, humidity less than 60%.

® The storage atmosphere must be free of gas containing sulfur and chlorine. Avoid exposing the product to saline moisture.
If the product is exposed to such atmospheres, the terminations will oxidize and solderability will be affected.
@ It is recommended that users use the capacitor within 12 months after receiving it, but it must be stored under the above

conditions. If it exceeds 12 months, the electrical performance of the capacitor will not be affected, but the weldability may
deteriorate.

@ Circuit Design

@ Once application and assembly environments have been checked, the capacitor may be used in conformance with the rating
and performance, provided in both the catalog and the specifications. Exceeding the specifications listed may result in inferior
performance. It may also cause a short, open or smoking to occur, etc.

@ Capacitors should be used in conformance with the operating temperature provided in both the catalog and the specifications
using caution not to exceed the maximum temperature. If the maximum temperature set forth in both the catalog and
specifications is exceeded, the capacitor’s insulation resistance may deteriorate. Power may suddenly surge and short-circuit
may occur. The capacitor has a loss and may self-heat due to equivalent series resistance when alternating electric current is
passed through. As this effect becomes especially pronounced in high frequency circuits, please exercise caution. When using
the capacitor in a (self-heating) circuit, please make sure the surface of the capacitor remains under the maximum temperature
for usage. Also, please make certain temperature rise remains below 20°C.

® Please keep voltage under the Rated Voltage, which is applied to the capacitor. Also, please make certain the Peak Voltage
remains below the Rated Voltage when AC or voltage is super-imposed to the DC voltage. In the situation where AC or pulse
voltage is employed, ensure average peak voltage does not exceed the Rated Voltage. Exceeding the Rated Voltage provided
in both the catalog and specifications may lead to defect with standing voltage. In worse case situations, it may cause the
capacitor to smoke or flame.

4 Handling

Chip capacitors should be handled with care to avoid contamination or damage. The use of vacuum pick-up or plastic tweezers
is recommended for manual placement. Tape and reeled packages are suitable for automatic pick and placement machines.

@ Flux

@ An excessive amount of flux or too rapid temperature rise causes solvent burst, and solder can generate a large quantity of gas.
The gas spreads small solder particles which can cause a solder balling effect or bridging problem.

@ Flux containing too high a percentage of halide may cause corrosion of termination unless sufficiently cleaned.
® Use rosin-type flux, and do not use a highly acidic flux (halide content less than 0.2 wt%).
@ The water soluble flux causes deteriorated insulation resistance between outer termination unless sufficiently cleaned.

4 Component Spacing

For wave soldering components, the spacing must be sufficiently far apart to prevent bridging or shadowing. This is not so
important for the reflow process, but sufficient space for rework should be considered. The suggested spacing for reflow soldering
and wave soldering is 0.5mm and 1.0mm, respectively.

#Solder Fillet

Too much solder amount may increase solder stress and cause cracking risks. Insufficient solder amount may PCB. When soldering;
confirm that the solder is 30%T to reduce adhesive strength and cause parts to fall off 90%T.

Max. buildup

Joint - 90%T Max
Land 5 Min| bulldup
Resist

!.. W A .!*

Installation Guide

#Recommended pad style

When mounting capacitors onto the solder pads of a circuit board, it is essential to carefully consider the amount of solder
(solder fill size), as the size of the solder pad directly affects the installation of the capacitor.

@ The larger the solder pad, the more solder is used, which in turn increases the stress on the capacitor during soldering, potentially

increasing the risk of capacitor fracture
@ When two ormore capacitors are mounted on the same pad, solder barrier tape can be used to separate them

@ Horizontalinstallation

Horizontal installation - recommended values for reflow soldering pad dimensions (unit: mm)

201 0402 0603 0505 0805 1 2225 3838 6040 7575
0.2-0.3 0.3-0.5 0.70 0.70 1.00 2.00 4.00 7.10 13.00 16.00
B 0.2-0.35 | 0.356-0.45 0.90 0.60 0.80 1.50 2.30 3.00 3.30 3.30
C 0.2-0.4 0.4-0.6 0.90 1.50 1.30 2.80 7.00 10.00 11.30 19.60
Horizontal installation - recommended values for manual soldering pad dimensions (unit: mm)
0603 0505 0805 11 2225 3838
A 0.70 0.70 1.10 1.90 3.90 7.10
2.00 2.00 2.00 2.50 4.00 5.00
C 0.90 1.50 1.40 2.90 7.00 10.20

9pINY uone|esu|
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Installation Guide

@ Vertical installation

Vertical installation - recommended values for reflow soldering pad dimensions (unit: mm)

0505 0805 11 2225 3838 0708
A 0.70 1.10 1.90 3.90 7.10 0.%0
B 0.90 1.10 1.70 2.50 3.00
C 1.50 1.40 2.50 4.00 5.00

Vertical installation - recommended values for manual soldering pad dimensions (un

0505 0805 1 2226
A 0.70 1.10 1.90 3.90
B 2.00 2.00 2.50 4.00
C 1.50 1.40 2.50 4.00

Installation Guide

@ Tape and reel specifications

A0 BO KO PO P1 Qry Qry. Taping carrier
(mm) (mm) (mm) (mm) () (mm) (mm) (mm) (pes/Min) | (pes/reel) | material
0201—H 0.70 - 8.00 4.00 2.00 0.42 3.50 1000 15000 Paper
0402—H 1.20 - 8.00 4.00 2.00 0.65 3.50 1000 10000 Paper
1.75 1.15 8.00 4.00 4.00 0.22 3.50 500 3000 Plastic
0.95 8.00 4.00 4.00 0.25 3.50 500 3000 Plastic
1.30 8.00 4.00 4.00 0.22 3.50 500 3000 Plastic
1.40 8.00 4.00 4.00 0.30 3.50 500 1000 Plastic
- 8.00 4.00 4.00 0.95 3.50 500 4000 Paper
2.20 8.00 4.00 4.00 0.25 3.50 500 1000 Plastic
.30 0.95 8.00 4.00 4.00 0.22 3.50 500 3000 Plastic
1.37 2.20 1.20 8.00 4.00 4.00 0.22 3.50 500 3000 Plastic
1.35 2.25 1.35 8.00 4.00 4.00 0.22 3.50 500 1000 Plastic
2.85 3.50 1.95 8.00 4.00 4.00 0.25 3.50 500 2000 Plastic
2.85 3.60 2.40 8.00 4.00 4.00 0.25 3.50 500 2000 Plastic
mi=v 2.30 3.55 2.70 12.00 4.00 4.00 0.40 5.50 500 1500 Plastic
1206-H 1.91 3.51 1.30 8.00 4.00 4.00 0.25 3.50 500 2000 Plastic
3.50 1.95 8.00 4.00 4.00 0.25 3.50 500 2000 Plastic
3.60 2.40 8.00 4.00 4.00 0.25 3.50 500 2000 Plastic
3.55 2.70 12.00 4.00 4.00 0.40 5.50 500 1500 Plastic
6.20 3.40 16.00 4.00 12.00 0.30 7.50 100 500 Plastic
6.15 6.55 16.00 4.00 8.00 0.40 7.50 100 300 Plastic
10.10 3.30 16.00 4.00 16.00 0.30 7.50 50 300 Plastic
10.10 4.30 16.00 4.00 16.00 0.40 7.50 50 200 Plastic
3838V 4.30 10.10 10.10 24.00 4.00 12.00 0.50 1150 50 500 Plastic

@Horizontal direction

@ Resin molding

Remark: The specific dimensions may vary depending on the external supplier

@ Vertical direction

If a large amount of resin is used to mold capacitors, the shrinkage stress during solidification may cause cracks in the ceramic body.

To avoid cracks, please use low-shrinkage resin. Carefully check that the resin does not produce decomposed or reactive gases during the
curing process and storage. These gases can cause cracks in the capacitor or damage the device itself
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Soldering #Soldering iron
Reflow solderin A temperature-controlled iron of suitable wattage is strongly recommended. The iron temperature should typically be set
* 9 20-30°C above the solder liquidus temperature. Tip size is important; it should be about the same size as the part. Too small
When sudden heat is applied to the elements, the mechanical strength of the components should decrease because remarkable a tip (corresponding to an iron of insufficient wattage) will take too long to heat the printed circuit board land and part, while
temperature change can cause deformity of components inside. Also, long soldering time or high soldering temperatures, result too large a tip/(toohigh a wattage iron) may damage the board or component.
in leaching by the external electrodes, causing poor adhesion or a reduction in capacitance value due to loss of contact between .
electrodes and end termination. Soldering Procedure ) ) ) B
In order to avoid mechanical damage in the elements, preheating should be requested for both of the components and the PCB The initial consideration is which end of the capacitor to solder first. The choice can generally be decided by recognizing that
board. Preheating conditions are given in the table below. It is requested to keep the temperature gap between the soldering and it is‘desirable to minimize the heat flowing directly through the component. Thus, it is best to start from the end that has the
the elements surface (AT) as small as possible. poorest heat conduction (equals highest thermal resistance) to a heat sink. (Were one to start from the opposite end, a good
When elements are submerged in solvent after mounting, be sure to maintain the temperature gas (AT) between the element and heat path would have been created through the capacitor to the heat sink when one soldered the second joint) If it is not
solvent within the range shown in the table below. Do not apply the flow soldering to capacitors not listed in the table below. apparent which land has the poorer connection to a heat sink, begin with the one having the smallest area.
Follow these steps in soldering:
@ sold ering 1. Pre-heat the substrate.
25010260 Where possible, it is very desirable to gradually pre-heat the substrate, e.g. on a hotplate, to about 30°C below the solder liquidus
250 e temperature. Two steps are usually sufficient: Start the hotplate at a temperature about halfway to the desired pre-heat temperature,
s place the board on it and wait till the board temperature stabilizes, then increase the hotplate temperature to the desired final
Lo re- heat value.
) 5 AT @ Cooling P @)
> 2 L 2. Pre-"tin" the traces >
|— = 2.Select one of the PC board lands and clean it with isopropyl alcohol. If the solder you are using does not contain its own flux, place —
a -4 @) Pronoating a small quantity of flux on the land, and a small amount of solder into the flux. (A razor may be used to cut a tiny custom preform 8
> E from solid wire.) Place the iron on the printed circuit trace adjacent to the flux (but not touching) and heat the land until the solder >
- @ melts into a flat, shallow pool. Remove the iron, then clean off any remaining flux with isopropy! alcohol. Repeat the procedure for
U the second land, then add fresh flux and a fresh solder preform (if not using flux-core solder) to each tinned land. The preform should o
o have sufficient mass to create a proper fillet(see step 5)on the component. o
Py, atleast 60s 30-60s Time (sec.) by}
@) " 3. Pick up the component with either a hand tweezer or vacuum tweezer (Stainless steel or ceramic- tipped tweezers are preferred.) @)
ithin’ s
g 4. Place the component so that it straddles the circuit board lands, and make sure it lies flat on the board. As shown in Fig. 1, Do not g
O Capacitor series 0402,/0603 /0505 /0805 /1210 2225/333- ‘ touch the component directly with the soldering iron. Rather, touch the iron to the land adjacent to the capacitor until the solder O
4 Preheating AT<190C A<I50C begins to flow; then move the iron slowly toward the component. 1
< Suggested solder paste type SAC305 <
RECOMMENDED
J> . Solder RECOI’;‘I&ENDED >
z Fig.1 Z
c C
> >
I Soldering iron —
PC board
5. When a fillet forms, remove the iron. As shown in Fig. 2, solder fillets should occupy about 25-40% of the component's height,
have a concave profile, and be free of peaks and voids.
6. Repeat steps 1-5 for the second joint, then let the board cool gradually to room temperature. Use isopropyl alcohol to remove
any residual flux from each joint.
Fig. 2
Solder fillet height 25-40% 136

of component height
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4 Wave Soldering

When heating a capacitor, significant temperature changes can cause internal deformation, leading to a decrease in its mechanical
strength. To prevent mechanical damage to the capacitor, both the circuit board and the capacitor should be preheated during
soldering. The preheating conditions are listed in the table below. It is required to keep the temperature difference (/AT) between
the solder and the capacitor surface as small as possible. After soldering, when the capacitor is immersed in a solution, the temperature
difference (A\T) between the capacitors and the solution should be within the range specified in the table below.

Do not apply the wave soldering to capacitors not listed in the table below.

240°Cto
a50°C Soldering

bl Gradual Cooling

o

2

fu

a

£

&

Tim
6010120 sec 3 to5sec e
Series 0402,/0603 /0505 /0805

Preheating AT<150C

Remark: Dalicap does not suggest to use wave soldering for 70B, 70C, 70E.

Installation Guide

@ Soldering Iron

When sudden heat is given to the elements by soldering iron, the mechanical strength of the components should weaken because sharp

temperature change can cause deformity of components inside. In order to avoid mechanical damage in the elements, preheating should

be requested for both of the components and the PCB board. Preheating conditions are given in the below table. It is requested to keep

the temperature gap between the soldering and the elements surface (AT) as small as possible. After the soldering, it should not be allowed

to cool down suddenly.

g

w
(=1
F=]

Temperature('C)

Soldering
300°C to320°C
Y
i Gradual
o Natural Cooling
\\\
ALY
LAY
LY
ALY
LYY
LY
Al
Preheating
Time (sec.)
60sec.~120sec. 3sec.max.

@ Chip capacitor electric soldering iron welding

Dimension

Electric soldering iron

Temperature

Electric soldering iron dimension

solder

0505,/0805

70W temperature-
controlled soldering
iron

330°C

1210

70W temperature-
controlled soldering
iron

350°C

2225

70W temperature-
controlled soldering
iron

370°C

3838

70W temperature-
controlled soldering
iron

370°C

e
05

63Sn/37Pb,
SAC305

Note: When mounting on a thermally conductive copper foil with an area much larger than the solder pad, it is necessary to appropriately

increase the soldering temperature (to 420 C). If a higher soldering temperature is required, it is recommended to use microstrip capacitors.
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