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How to Order

2

—_—
Part Number EpranaAt@ﬂ Vs

-
Commercial Surface Mount C}@é
AY2A

EXAMPLE: 08055A

0805 5 &) 101 A T 2 A
lectric Capacitance Failure Terminations  Packaging Spécis
= NPO(COG) 2 Sig. Fig + Rate T = Plated Ni Available
C=X7R No. of Zeros A= N/A and Sn 2=7"Reel +™==_23t
£=" D =X5R Examples: B 4 = Automotive 7 = Gold Plated 4 = 13" Reel
& F = X8R 100 = 10 pF \F:t1%(z10pF) U = Conductive 7 = Bul s. V
5 =25V G=YsV 101 =12Q pF G=+2% (= 10 pF) Expoxy for 9 = B
D =35V U = U Series 102 = J=+5% Hybrid
i 5=50V W = X6S 223 = F K=+10% Applications \ta
1692 1=100V  Z=X7S 224 =228000 pF M = +20% Z = FLEXITERM™, ooty For
1825 2 =200V 105 = 1pF Z =+80%, -20% X= FLEXITERV%FMUH:i les
2220 7 =500V 106 = 10uF P =+100%, -0% with 5% mi P
2225 107 = 100pF lead (*
Contact Factory for For values below A X8R
Special Voltages 10pF,use"R" < O
F=63V 9 =300V in place of ‘ hact
* =75V X =350V Decimal point, e qQglory For
E =150V 8 =400V 9.1pF= 4}; /Ag Term
V =250V

A
4R

f&oto LD Series

I@ce for <10 pF values.
Tape and Reel material (Paper/Embossed) depends upon chip

s ickness.
Seeyindividual part tables for tape material type for each capacitance value.

NOTE: Contact factory for avz;%érmi ination and Tolerance Options for Specific Part Numbers.

For Tin/Lead Terminations, R'

€ahe
High Voltage MLG ﬁ S
EXAMPL@O
180%0 A

AA271KA11A

271

T 7T

K
%
“TFaleraice

N

A T 1‘\‘}}\
R Sl

AVX Voltage Temperature Capacitance Cap Failure Termination%ack ging/ Special
Style C =600V/630V  Coefficient Code Rate 1= Pd/Ag Marking Code
0805 A = 1000V A=CO0G  (2significant digits C =+5% A=Not T =Plate =7"Reel A= Standard
1206 S = 1500V C=X7R + no. of zeros) =+10% Applicable and Sf 3 = 13" Reel
1210 G = 2000V Examples; M = +20% 9 = Buk
1808 W = 2500V 10 pF = 1% 7R: K=+10%
1812 H = 3000V 100 101 M = +20% )
1825 J = 4000V 1, 02 Z = +80%, /é, 1th 5% min
2220 K = 5000V F 2223 -20% ead (X7R only)
20085 2204090 pF = 224 \ A
3640 &? WF =105 <,'\
S
idatigh and Tolerance Options for Specifi

NOTE: Contact factory for availability
For Tin/Lead Terminations, please r&i

&
Q

@}

erm
% M3, Series

G hroes )
%‘M %®_V
&44
N

&
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How to Order %> 2 YA/ XS

Part Number EpranaAtLQ;;rj V @‘V
w 2 A . C 103 T 2A
TTT%&)TTT$@ T T T

Style Case Arrs er Voltage Dielectric Capacits pacitance Failure Termination Packagin@
Size aps 7 =10V A = NPO ! olerance Rate Code Qua

1=04 Y =16V C=X7R 2 J +5% A =Commercial T = Plated Niand Sn Code
2= 0508 3=25V D=X5R O =+10% 4 =Automotive Z=FLEXITERM™  2A =7 &8l (4000)
3 306 5= 50V N\ M = 520% B=5%mnlead A= &‘ ™ 2)8800
1=100V X = FLEXITERM™
%D %() with 5% min | c&
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers. &
)
Low Inductance Capacitors (LICC) A &
EXAMPLE: 0612ZD105MAT2A ~ O
0612 D 102 117 wm & T 2 A
Size Voltage Dielectric %—:ce Capacitance Fa ui te Terminations Packaging Thickness
0306 6=6.3V C=X7R § In pF) Tolerance T = Plated Ni Available See Page 60
0508 Z=10V D=X5 . Digits + K=+10% and Sn 2 =7" Reel for Codes
0612 Y =16V Number of Zeros M = +20% B =5% min 4 =13" Reel
LD16 3=25V lead
LD17 5 =50V
LD18
NOTE: Contact factory f(m& iyl of Termination and Tolerance Options for Specific Part Numbers. ™
Interdigitate ultOI"S (IDC) /O\
'\‘
EXAMBL L16D225MAT3A ‘
225 M A T
Style Case Low Number Voltage Dielectric Capagitance Capacitance Failure  Termingtion | ¥ agmg Thlckness
W=RoHS Size Inductance of 4=4V C=X7R . Tolerance  Rate T=pP i Avallable  Max Thickness
L=SnPb 2=0508 ESL=50pH Terminals 6=6.3V D=X5R \?.Slg igts +  M=220  A=N/A an 1=7" Reel mm (in.
3=0612 ESL=60pH 1=8Terminals 7= 1ov mber of 3=13"Reel A=0.95(0.037)
Y =16V eros S=0.55 (0.022)

NOTE: Contact factory for availability of Termination and Teletapce¥)ptions for Specific Part Numbers. s $)

Low Inductance Decoupling Capac%i%) s (LICA) & \Y,
& /\

C

T

EXAMPLE: LICA3T1 83M3F
\_

LICA 3 T F
T T T T T

Style Voltage Dielectric Cap/ n”Capacitance Height Termination Reel Packaging #of Code
ACede) Tolerance Code F =C4 Solder M =7"Reel Caps/Part %%r Face

& 5V=9 D=X5R
00 pF M =+20% 6=0.500mm Balls- 97Pb/3Sn R = 13" Reel 1=o0ne and A =Bar
25V =3 S=Hig hxlt, =10nF P=GMV 3=0.650mm H=C4 Solder 6 =2"x2" Waffle Pack 2 = tw, blished B =No Bar
%/ 04 =100 nF 1=0.875mm Balls-Low ESR 8 =2"x2" Black Waffle 4= Reliability C =Dot, S55S

Size 10V=Z T=T55T
5=1.100mm P = Cr-Cu-Au Pack Testlng Dielectrics

7 =1.600mm N = Cr-Ni-Au 7 =2"x2" Waffle Pacl D = Triangle
X =None w/ termination
facing up
A=2%2" B%%
i

fad
NOTE: Contact factory for availability of Termination and = xaNWaffle Pack
Tolerance Options for Specific Part Numbers. A v v lear lid 3

AV X



COG (NPO) Dielectric WA\ X

General Specmcatlon%h? o
S .
he most popular formulation of the “tempera-

)@ COG (
/‘fg tur énsating,” EIA Class | ceramic materials. Modern

J C 9\ PO) formulations contain neodymium, samarium and

\% @ér re earth oxides.

<</ <<A (NPQ) ceramics offer one of the most stable capacitor

\) dielectrics available. Capacitance change with temperature
% | 7% is 0 £30ppm/°C which is less than +0.3% A C fro @

to +125°C. Capacitance drift or hysteresis for €0G (
\ ceramics is negligible at less than +0.05% varwup to
s, +2% for films. Typical capacitance change with 1€ is less
than £0.1% for COG (NPOQ), one-fifth t % n by most

other dielectrics. COG (NPO) formul s 'show no aging

characteristics.
G
Z R

i H

PART NUMBER (see page 2 fo %nplete part numbe<§lanatlon)

0805 A /I<1 %{) T 2 A
T T 7 T 1 1
Size Voltage Dlelect%/%Capamtance Capacitance Fallure Terminations  Packaging Special

(L" x W") 63V=6 COG Code (In pF) Tolerance Rate T = Plated Ni 2 =7"Reel Code
ov=Z 2 Sig. Digits + +.10 pF (<10pF) A = Not and Sn =13" Reel A = Std.

16V =Y % Number of +.25 pF (<10pF) Applicable 7 _ Gold Plated 7 Bulk Cass. Product

25V =13 /\ Zeros +.50 pF (<10pF) 9 = Buk

50V = 5 </ +1% (= 10 pF) Contact A
+2% (= 10 pF) Contact O

AEOTMOOD@

10 y
200V X +5% Factory For  Eaciory \—~
500N = +10% 1 =Pd/Ag Term For
., Multl
NOTE: Cont \égtory for availability of Termination and Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.
Temperature Coefficient A CapacitanceA's. Frequency . Insulation Ré¢ e vs Temperature
7 10,000, -
L] A g o
Typical Capacitance Change = lfll +2 L ¥ L A
® Envelope: 0 + 30 ppm/°C © £
e o i i S 1,000 m
5] S t i Q _—
g 05 T oAl B ==
2", i NG |
—— 4= N S
8 8§ 12 275\ ¥
< .05 < /’,[\? \‘ /§S 0
© o
3 S D
>3 =
yd N

20 40 60

Insulati
5
=

-55 -35 -15 +5 +25 +45 +65 +85+105 +125 1KHz 10 KHz 100 KHz 1 MHz \y
Temperature °C & Frequency \\O Temperature 0’3\,
Vanatulm of;mpedancg Wlth \) Variation of Impedance with Chil/Size Variation of Impedance witl icwnulation
mpecance vs. Fre Im| nce vs. Fri n Impedance
Py COG pedance vs. Frequency P raa y
10 pF vs. 100 p
S

1000 pF - COG (NPO) 1000 pF - CQG

100,000

0e
1206 10.00

10,000

Impedance,
. 3
2 8
8 8
Impedance, ()
o
T

o
o

=

Frequency, MHz

14

Ll MR
1 10 100 1000 Frequency, MHz

S
2
0.1 ! Lol ! Ll %\
10 100 1000 0.01 | |
@ 10 100 1000
Frequency, MHz \
4 YAV/ X2 §
-\Y,



COG (NPO) Dielectrit

Specifications and Tesi\|

le?thods

TAV/AS

Insulation

YQ‘\ -
Re&stgqce )

A e
. AN
Parameter/Test A\ NPO Specification Limits 72 Measuring Conditions
Operating Temperature Rarige- || ™ -55°Cto+125°C A » '\ Temperature Cycle Chamber
Capacitance / Within specified tolerance Freqg.: 1.0 MHz + 10% for cap = 1000 pF
Q A <30 pF: Q= 400+20 x Value' 1.0 kHz + 10% for cap > 1000 pF
%% =30 pF: Q= 1000%" > Voltage: 1.0Vrms + .2V
- 100,000MQ2 o \Ql;ﬂ? uF, Charge device with rated voltage for
Insulatlon%ce Wh|che\, ‘Q\Ie 60 + 5 secs @ room temp/humidigy//\
\If 7 Charge device with 300% of rated voltagg Jo
D|eI trength No breakdQ ) V|sua| defects 1-5 seconds, w/charge and dischs \*-cur ent
\ \ limited to 50 mA (max
§/ Note: Charge device wit %/g ¥rated
/, e o TR voltage for 500)/
Appearance Y Nodefects Deflecti mr,
Capaqtgnce 15}/0( or +.5 pF, whichever is greater Test Tigpe onds
ReS|stance to Variation P, 1mm/sec
Flexure iy
Eirreee Q Meets Initial VaWs Above) A w— O
Insulation Y "0
SedeiEnes = Inlj‘r@L_\ﬁlﬁfx 0.3 o 90 mm ———
- = 95% of eagh te)rr Tl should be covered ce in eutectic solder at 230 + 5°C
Solderability ith frésh solder 4/\@ for 5.0 + 0.5 seconds
Appearance No defects, \&p¢feaching of either end termin
Ca\l/paq;[.ance < y}@& r.25 pF, whichever is greafﬂ\/\
CllctEl] A Dip device in eutectic solder at 260°C for 60
Resistance to Q A\, Meets Initial Values (As Abov’Q ‘OE seconds. Store at room temperature for 24 + 2
Solder Heat hours before measuring electrical properties.

Mesets Initial Values (As Above)

Meets Initial Values (As Above)

rynce No visual defects Step 1: -55°C + 2° 30 + 3 minutes”/\,
rd
\ anai%r;fe < +2.5% or +.25 pF, whichever is greater Step 2: Room Temp < 3 minutes /O
The%o\r Mests Initial Values (As Above) Step 3: +125°C + 2° | 30 &g.nﬂé%%
Shot AN
Insul i,
Rgzlijs?;fge Meets Initial Values (As Above) Step 4: Room Temp | L/)f Snidutes
Dielectric . Repeat for 5 cycles ar@digasure after
Strength Meets Initial Values,(@&g)ve) 24 hours at ro ﬁm exature
Appearance No visuakdefects’
Capacitance o .
Variation = +3.0%or = %,Q_:’)Wb— neveris greater Ch ge@ ith twice rated voltage in
Q > 30 350 chamber set at 125°C + 2°C
Load Life (C=Nominal Cap) =10 pF,%&: = 275 +5C/2 fOr 1000 hours (+48, -0).
% Q=200 +10C P
Insulation 't,' \/ lue x 0.3 (See Ab \é% ove from test chamber and stabilizg at
Resistance nitial Value x (See Above) \\ room temperature for 24 hours
Dielectric before measuring. /
Strength ()@) Meets Initial Values (As Abov |
\
Appearan\%ﬁe{\ No visual defects z'\ﬂ/ | V
Capacital %) > o -
Vari T{q < +5.0% or £ .5 pF, whichever is greater Store In a test chamb <sé LG 1 290/
A =30 pF: Q=350 85% + 5% relative idity ¥or 1000 hours
Load \& =10 pF, <80 pF: Q=275 +5C/2 (+48, -0) with rated¥citage applied.
Humidity KN <10pF: Q=200 +10C

= Initial Value x 0.3 (See Above)

Nhsulation
.) Resistance
Dielectric

Strength

Meets Initial Values (As Above)

Remove fromr’chamber and stabilize at
erature for 24 + 2 hours

roo \
% ore measuring.

&

A



COG (NPO) Dielectrit 2 AN

Capacitance Range _ h» AQ,“V' n ’

PREFERRED SIZES A \DED 4@3\“
ol

SIZE oz@) 0402 0603 "> 0805 1206
Soldering w Chly Reflow Only %‘ Reflow/Wave Reflow/Wave
r
55

ini] i1}

Packaging Psder All Paper Paper/Embossed Paper/Embossed .~ » %\,

R
.
W =003 002070 . 2072020 3202020 7
U Lengh V24 = 0.001) (0.040 = 0.004) //)&S 06) (0,079 = 0.008) (01260090 % Q)

(W) Width (’J 0.30 + 0.03 0.50 + 0.10 %’ +0.15 1.25+0.20 1.60 +
< (in} (0.011 = 0.001) (0.020 + 0.004) by 032 + 0.006) (0.049 + 0.008) (0.063 = 0.
() Terminal M 015+ 005 025:0.15 ¥ 0352015 050025 0A: 075
) (0.006 + 0.002) (0.010 = 0.008) (0.014 + 0.006) (0.020 + 0.010) 020 29.01

0 [ 16 | 2% 16 25_A.N50 . 25 | 50 | 100 25 | 50 ] 100 16 | 25 NBJNT0 | 200 | 500

100
120
150

180 :::;::h
220
0\

560
680
820
1000
1200
1500
1800
2200
2700
3300
3900
4700
5600
6800
8200
Cap 0.010
P 0012
0.015 J o
0018
0022
0.027 PaN \
0.033 ’ ! "N
0.039 ‘<ii::$::> ‘,X’/" §;=
-

0.047 -
N

0.068 N
0.082 ‘
0.1 é
WD 0 16 25 16 25 50 6.3 25 50 100 16 25 100 0 “6 25 | 50 | 100 | 200 | 500

50
SIZE ™ ¢ 0201 0402 0603 0805 > 1206

K M N P Q < \J\E:Es' Y 2
1.02 1.27 1.40 1.52 1.7 254 2.79

0.040) | (0.050) | (0.055) | (0.060) @é%.m) 0100 | (©.110)
EMB

6 /A\V/)I{%D

.‘\k

—

r_l

Letter
Max.
Thickness




COG (NPO) Duelectf&
ey 1% s
PREFERRED SIZES F(@-IADED ID]

TAV/A

[l

Capacitance Range

A
SIZE ) 0 1812 ) 1825 2220 2225
Soldering Reflow Only ¥ Reflow Only Reflow Only Reflow Only,
Packaging %\Vaper/Embossed All Embossed All Embossed All Embogséa ™,
M 320+ 0.20 450 = 0.30 5.70 = 0.40 5720,
U Lengh V! 0,126 +0.008) /A\ 0177 £0012) (0225 +0,016) (0225 + @)
(W) Width v A 250+ 0.20 6.40 + 0.40 5.00+0.40 ) 25
o (i) (0.098 + 0.008) 126  0.008) (0.252 +0.016) (0.197 £ 0.016) (0p5Y =2Q10)
- M 050 = 0.25 70,61 +0.36 0.61 = 0.36 0.64 = 0.39 ! !
9 Termin W.) (0.020 = 0.010) NN (0.024 = 0.014) (0.024 = 0.014) (0.025 = 0.015) .028% 0.015)
S \AVDC 25 50 100 200 500”7 7% 251 100 200 500 50 100 200 50 100 200 = 100 200
0.5 0
(p! 1.0
1.2 4 /1
1.5

Cap
(F)
.
\
WV o) 50 100 200 500 25 50 100 200 500 50 100 200 100 200 50 100 200
SIZE X, 1210 1812 1825 - %2200 2225
Letter K M N P Q o \\ Y z
Max. 1.02 1.27 1.40 1.52 1.7 / 2.54 2.79
Thickness (0.040) | (0.050) | (0.055) | (0.060) < /booo) | 0100 | ©0.110
EMB
7

/A\Vﬁ:%()»



RF/Microwave COG{NPO) Capacitors YA/ X¢
R Sl Fal A
Ultra Low ESR, “U” Series,TOG (NPO) Chip Gaiatitors
GENERAL INFORMATI §\‘ )@Q\‘
ar on each value producing lot to lot uniformity.

“U” Series capacitors are C O chip capacitors spe-
cially designed for “Ultra” low KSR for applications in the Sizeg wyailable are EIA chip sizes 0603, 0805, and 1210.

communications market‘%E R and effective capacitance &
o

es (millimeters)

DIME':‘?%N\%% 0603 %@% 0805 1210 %\
N

& - W
L A L Ly B %8
c[[ T B B c B b,
O i i T l AR
ol e/ 18 oo L ,jg% »
ol Q12
7;(5 inches (mm)
Size A B [& D) E
0402 | 0.039+0.004 (1.00£0.1) | 0.020+£0.004 (0.50+0.1) “1/A \,0.024 (0.6) max OV N/A

(
0603 | 0.060+0.010 (1.52+0.25) | 0.030+0.010 (0.76+@.25) [¥ ~0.036 (0.91) max 0.030%0.085 [0.25+0.13) | 0.030 (0.76) min
0805 | 0.079+0.008 (2.01+0.2) | 0.049+0.008 (1.254D®)—] 0.040+0.005 (1.02+0.127) L OMZRNOM10 (0.51=0.255) | 0.020 (0.51) min

( (
HOW TO ORDER

1210 | 0.126+0.008 (3.2+0.2) | 0.098+0.008.&9:+0.8" | 0.050+0.005 (1.27+0.127),0\02640.015 (0.635+0.381) | 0.040 (1.02) min
N7
0805 1 @ T 2 A

T 1.7 .1 17 1

Case Size it Capacitance Termination Special
0402 U Tolerance T= Plated Ni ode
0603 7, Code and Sn A = Standard
0805 7, B ==0.1pF

1210 <> C = +0.25pF /\
§/ D = +0.5pF /O
\ F=+1% —r
G=+2% ‘ V
\D J=+5% . -
Voltage K= +10% Failure Rate Packagihd
C C e

ode M = +20% ode Co
3=25V Capacitance A = Not 2 N Beel
? i ?%V EIA Capacitance Code in pF. Applicable 4 : N ol
2 = 200V First two digits = significant figures Q '
or “R” for decimal place. l&" 7
Thirdldigiﬁz number hzeros jorafter ‘&%
R" significant fig %‘ NOTE: Contagifed or availability of Termination and
Tolerance Dna%fo. pecific Part Numbers.
ELECTRICAL CHARACTERI|$T] >
Capacitance Values and Toleranges? DielectridWigrRing Voltage (DWV): é\
Size 0402 - 0.2 pF to 22 pF @QQ& RS0 Pfrated WVDC « O
Size 0603 - 1.0 pF to 100 p§ @\ WKz Equivalent Series Resistance Typical ES}R‘:
Size 0805 - 1.6 pF to 109RKQy1 MHz W02 - See Performance Curve, p
Size 1210 - 2.4 pF t ‘% 1 MHz 0603 - See Performance Curve, faqyd
Temperature Coeffiiéfd Of Capacitance (TC): 0805 - See Performance Cu ay
0£30 ppm/°C«-58° 18 +125°C) 1210 - See Performance Cuf\&s/page 9
Insulation R isi& (IR): Marking: Laser marking EIA ing standard
10" Q @i 25°C and rated WVDC (except 0603) (c acifalce code and
10" Q mip- 25°C and rated WVDC tolerance up st).
Working Voltage (WVDC): MILITARY SPEC|E({EATIONS
Size Working Voltage Meets or exceptd) the requirements of MIL-C-55681
0402 - 50,25 WVDC 7,
0603 - 200, 100, 50 WVDC O

0805 - 200, 100 WWDC
1210 - 200, 100 WVDC

: Ao



RF/Microwave COG{NP0) Capacitors YA/ X¢
Ultra Low ESR, “U” Series,"C0G (NPO) Chip Gabagitors ]
2il

N~ A
CAPACITANCE RANG X .A&%_\

Available Size I Navailable Size @bl.— Size Available Size
Cap (pF)[Tolerance|0402| 0603 0805] 1210 JiCap (pF)[Tolerance| 0402 | 0603| 0805| 1210 | |Cap (PF;T}'- rance| 0402 | 0603 | 0805 1210 | |Cap (pF)[Tolerance| 0402 | 0603| 0805 | 1210
02 BC |50V | NA /| | Mo | BCD |50v |200v|200v|200v 76 1B.C.AKM| 50v [200v|200v]|200v| | 100 [F.GJKM]| NA [100v]|200v|200v
0.3 * Nlé(/ 1.1 v 110 50V *
0.4 {c, P12 <<}{ 18,C,J,K,M 120 50V
05 B,C A 13 \\L 0¥ |F.GJKM 130 N/A | 200V
06 | BCD \_9\ 14 \9\ 11 140 1oovz\\
0.7 15 h 12 150 v\
08 ' fvj\ ! 16 §—§ 13 160 100{\( D
09 | B,C.BA 1.7 < 15 180 | /A
(:’ D 18 J <’ D 18 200V 200 A iy
AN 1.9 N\ \ 20 100V 220 -
20 ) > 22 270 <>
21 L/ V> 24 300 QXL
D

N
r 4

>

N N
22 27 330
\O 2.4 A 1.6 30 50V 360 \ o
27 33 N/A 390
30 36 430 Q 200V
33 39 é}@! 100V
3.6 43 1

82

~a o
~Nw o
7

v
(S0, 0N
> =N
G A
K SA,
e

(*2]

o

68 2 0
56 1 75 \ﬂ\ 820
6.2 B,C.D 1-» 82 J 910
6.8 [BCJKM| Y ) 91 A 1000 |F,G,J,K,M '

/é\\)

%Q‘
I S N

ES D
&R
TYPICAL%‘SQT\;Q EQUENCY TYPICAL ESR vs. FREQUENCY
Sht

ULTRA LOW ESR, “U”

/\C‘® /‘L SERIES 0603 “U” SERIES
! -\'1’/-‘\\\ — ! Z¥
2 f0pF BN
I 15 pF ]| 4TRE ]
N N 7 S.S%Ff 52451 pF |
2 zv\y 2 %%E#
5, 0.1 1[) /,/ ;8, 0_1_2 /\Q;I 15.0pF
5 ==
/\/ﬁ‘
NN
%\ S
0.01 0.01 /X
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TYPICAL ESR vs. FREQUEN% </\.\ ESR vs. FREQUENCY
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7 100 pF _— 7 N A V7>
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RF/Microwave COG{NPO) Capacifors /:\V/)'(
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Designer Kits 2 Z N A\7 Y|

S—r Sy

wikores o7

(13
A "N N
)@)\? “U” SERIES %Q
k Solder Plated, Nic arrier
&) 0402

&) 0603
% ,  Kit5000 UZ* ‘%%, Kit 4000 UZ** /\ .

Cap. Cap. Cap. Cap.

/<'> Value | Tol.t | Value Tol<b\ o -

Communication Kits

Value | Tol.t | Value | Tol.t \_rO

pF pF ‘

05 B 4.7 ) 3 10 | +250F | 68 | +.25pF L
1.0 B 5 12 | +25pF | 7.5 | +.25pF
1.5 B ) B 15 | +.25pF [ 8.2 | +.25pF
1.8 B 8! B 1.8 | +.25pF [ 10.0 +5%
2.2 B 10. J 2.0 | +25pF | 12.0 +59
2.4 B 12.0 J 2.4 | +25pF | 15.0 %7
3.0 E 15.0 J 2.7 +.25pF [ 18.0 +5%

o)

3.6 /\ 3.0 +.25pF | 22. +5%
* N 3.3 +.25pF | 27. _
150 Capacitors 10 each of 15 values. /O' o 1.25&: v (%‘:

2.

S 47 | +.25pEN +5%
56 | +258F

X0” | =
* 240 Cap@y Wach of 24 values.

|iFe
N 3
AR
é@ 0805 1210

N Kit 3000 UZ** Kit 3500 UZ*** éO\

*

—

\ )p. Cap. Cap. Cap. Cap. Cap. ‘

alue | Tolt | Value | Tolt | Value |Tolt| |Value | Tolt | Value | Tolt | Value | Tol.t

pF pF pF pF pF pF %‘

1.0 © 7.5 © 33 N 2.2 © 18 J 68 J \{

15 © 8.2 © 36 J 2.7 € 20 J 82

2.2 C 9.1 c 39 J AN © 24 J 1

24 © 10.0 J 47 J /(\5 € 27 J J

27 c | 120 J 56 |~ Yes c 30 J D J

3.0 © 15.0 J 68 ‘ 1| 82 @ 36 24 J

38 c 18.0 J 82 3/" 9.1 © 39 00 J

3.9 © 22.0 J 1 7, 10 J 47 N J 390 J

47 c 24.0 J ik J 13 J 51@\) 470 J

5.6 c | 270 J ﬁeo J 15 J D) J 680 J

2

k h Capacitors 10 each of 30 values.
tTolerance - B = +0.1pF %l
% C = +0.25p|

S |
N

2

I
&
R
&
<<g>e,$
/ A\V/)' & 11
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General Specificatiog‘s«&) V 1\(/}'“ V

N w
Aﬁ?@eveloped a range of multilayer cz@oa acitors designed for use in applications up to

&, ‘These capacitors are manufactyrgd,witfikan X8R dielectric material which has a capacitance
ariation of £15% between -55°C and +J8°C.

e need for X8R performance hagdgen driven by customer requirements for parts that operate at
elevated temperatures. They mrovidg*eMighly reliable capacitor with low loss and stable capacitance
over temperature.
They are ideal for au
Typical applications
ceivers and micwQ-Tesis
camera mogules \

X8R caps re available as standard and Automotive AEC-Q200 qualifi S% ptional termi-
nation systenTs, tin, FLEXITERM™ and conductive epoxy for hybrid a ionS are available.
Providing this series with our FLEXITERM™ termination system provi}?u fi§r advantage to cus-

X8R Dielectric 2 Z N A\7 Y

dfiv&inder the hood sensors, measure while drilling and log while/\
wire line logging tools such as gamma ray receivers, acgustic trans-
ivity tools. They can also be used as bulk capacitors for hj ﬁ%rature

tomers by way of enhanced resistance to both, temperature cycling anga echanical damage.

PART NUMBER (see page 2 for compl part number explan%&n)

0805 5 F 104 r_ 4 ‘2&? 2 A
Size Voltage Dielectric Capael Capacitance Failure o Ferminations  Packaging Special
0603 25V =3 X8R =F de F) Tolerance te\V T = Plated Ni 2=T7"Reel Code
0805 50V =5 . Digits + J=+5% 4 = Automotve and Sn 4 =13"Reel A= Std.
1206 ber of K=+10% Nov 7 = FLEXITERM™ Product

— ()
Zeros M=+ 20% lcable _ conductive
7 e.g. 10uF =106 Epoxy for
Hybrid apps
NOTE: Contact factory for availat%(m wiNation and Tolerance Options for Specific Part Numbers.
4%
SIZE Y\ Y 0603 0805 1206
A&, N 25V 50V 25V 50V 25V 50V

271 Cap W27 ) G G

331 P, 3% G G J J /O

477 AL G G J J

681 < N\ ) 680 G G J J S

102 N 1000 G G J J J J ‘ V

52 77 0. ¢ 1500 G G J J J J

T2 W N 800 G G J J J T A %‘

200 ¢ 2200 G G J J J N

272 2700 G G J J J - Q

332 3300 G G U= J J )

392 3900 G G A J J - J

472 4700 G G 7 N J J 71 7N

562 5600 G G A J J ¥ X J

682 6800 G G J¥ J J 7 \J

820 8200 G G 3 J J N\ ]

103 Cap 0.0 G G A /7 J J XAy J

123 F) 0012 G J<. % A J Y rd J

153 0.015 G NS J J N J

183 0.018 G 7 OO N J J VAN J

223 0.022 G AN J J 779 J

273 0.027 G X725 J T 7/ N J

333 0.033 < G J T NP J J

393 0.039 G/ "G J J N\ J J

73 0.047 G /\ G J NS J J

563 0.056 - - N NN Y M M /

683 0.068 AL N N N/ M M

823 0.082 N X N <AL TN M M i

104 0.1 <\ 5vao¥ N XA M M ‘

124 0.12 NSNS G N N M M »

754 095 AN T N = M M AN

184 0.18 I N M M

K IANT N N N

274 027 \Y ~' N M N

334 20xR N\ N M Y

394 —R39N N M Y

74 A N0V N M b "d

584 /N, W68 M N\

824 XN pos2 AN -

105 Y1 XN

v WVDC 25V 50V 25V 50V VX AN 50V
SIZE 0603 0805 N\, . 1206
~ Y75} ¥
Letter A C E G J K M N P L/ X Y Z
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 1.40 1.52 % 7229 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.034) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) ) (0.090) | (0.100) | (0.110)
PAPER EMBQSSED

‘
-1 2 / A\Vﬁv %-QZOO Qualified I:] = Under development (Contact
n A factory for advanced samples)



X8R Dielectric %>
General Specificatiog‘s&) V
NV

APPLICATIONS FO R CAPACITORS
e All market sectors withi g 150°C requirement

e Automotive on ar applications
e Oil explorati ICations %
e Hybrid ive applications %
— Battd <<>\
D

ater pump
e Hybrid commercial applications
— Emergency circuits

— Sensors @

— Temperature regulation

- I@er / converter circuits %{
%(I\s r control applications %{)

2 KIANTAGES OF@ LC CAPACITORS
e Capacitance va@‘&n of +15% between —-55°C and

+150°C
* Qualified to%é&ghest automotive AEC-Q200 standards
e Excellent relidbility compared to other capacitor
technologies

RoHS compliant

Low ESR / ESL compared to other technologies

Tin solder finish A
FLEXITERM™ available

V1~
Hybrid available %‘
50V range available %

ENGINEERING TOOLS FOR HIGH VOLTA/&}LC CAPACITORS //k
e Samples

e Technical Articles

ks K
* Application Engineering _ @ '»%)

e Application Support
A§ X8R Dielectric A
&) 0805, 50V, X8R Typical Tempera%ﬂic. nt L O

! o sl £N
I\ < Q7
5.00 @q’ \_//_\ %

-5, \ 4 . )
>'S( X7Ri Id;"—/l\. /\
' for colrr:;:ri:on “Ijg\
-20.00 A %%\7)“\‘
-25.00 QX\Q )
X V,

-60 -40 -20 0 20 40 60 80 @ 120 140 160
Temperature (°C)

R RN .

p change
4




X7R Dielectric

2

General Specmcatlon%‘ V

2> AN
A@,‘ V

are called “temperature stable” ceramics

a int® A Class Il materials. X7R is the most popular

e intermediate dielectric constant materials. Its tem-

rat e variation of capacitance is within +15% from
%C to +125°C. This capacitance change is non-linear.

Q}\\) Capacitance for X7R varies under the influence of eI;k.\'%al

operating conditions such as voltage and frequency
X7R dielectric chip usage covers the broad
Wpam—

industrial applications where known changes
tance due to applied voltages are aoceptg@J

PART NUMBER (see page 2 for comple@gart number explar%?%)\)

o7 T %4 T < o1
Size Voltage Dielectric &%ance Capacltance Faii \ Terminations Packaging Special
(L" x W") 4V =4 X7R = C (In pF) Tolerance te T = Plated Ni 2 =7"Reel Code
6.3V=6 2§ig. Digits + =+5% =1 and Sn 4 =13"Reel A = Std. Product
ov=2 Number of Zeros = +10%’ op able 7 = Gold Plated" 7 = Bulk Cass.
ev="x =+20% Z=FLEXITERM™* 9 =Buk
25V =3
50V =5
Contact
100V = 1 I o
200V = 2 \) Optional termination Factory For
*See FLEXITERM™ Multiples
X7R section

lity of Termination and Tolerance Options for Specific Part Numbers.

500V =7,
NOTE: Contact factory f&
Contact facx/\m -specified capacitance values.
&I Temperature Coefficient

X7R Dielectric

Insulation Resis n\%l‘emperature
10,000

A Capacitance vs. Frequency

w
10 +30 g
© -
5 ~ -
<
o 0 B § +10 Q1 000%;%,
g £ A T :
85—t S ] < i v i
0 5
° . e AN 2 VL P ,
g — 3 a5t R
O a -10 W @\u
o 15 > | \S
x N o/ ~
-20 ° % / zq
25 a0 X1 it <,\v 0
60 -40 20 0 20 40 60 80 100 120 140 1KHZ 10KHz  100KHz 1 MHz QMY = 0 20 40 60 80 1004, 120
Temperature °C Frequency & Temperature °C %\
Variation of Impedance with Cap al&) . ; \\&
Impedance vs. Freque Variation of Impedance with{Chfo/Size Variation of Impedance Wlth ie;Size
1,000 pF vs. 10,000 pF - Impedance vs. Frequen Impedance vs. E
0805 \ 10,000 pF - X7R " 100,000 pfi-
10.00 108 E
: O : i :
B 10,000 pF 1210 o L
I s 1.0E
< ook S o g '0F
) '\ @ E 1<
o o E 5
C C o
© © D
3 3 =3
g 010k g o1k §<:
2
0.01 Ll | o1 o] 0 g </r1| | Ll |
10 100 1000 10 100 g%(\ 1 10 100 1,000
Frequency, MHz Frequency, MHz Frequency, MHz
oD
14 TAV/AZ:
n AN



X7R Dielectric %> WA\ X
Specifications and Tej\%l@lﬁhods AQ!‘,V ’
WASNE N

Parameter/Test K " X7R Specification Limits 7 ) Measuring Conditions
Operating Temperature Rarge- || & -55°Cto +125°C A » '\~ Temperature Cycle Chamber
Capacitance =~ Within specified tolerance/\

\% A < 2.5% for = 50V DG Freg.: 1.0 kHz + 10%
L 3.0% for 25V Voltage: 1.0Vrms + .2V
D'“""““”‘&%’ = 35% fo; 180\0C Yating T s

For Cap > 10 pF, 0.5Vrms @ 120Hz

~ Y < 5.0% for< ratmg
Insul @ \»\!i,s S, 100, OOO%\/E MQ - JJF, Charge device with rated voltage f
© N is less 120 + 5 secs @ room temp/hy\'dlty
N\ \ Charge device with 300% of r ted)vyge for
@e tric Strength %@ wn or visual defects 1-5 seconds, w/charge an arg€ current
limited to 50 mANrE
Note: Charge devi%&;\ 0% of rated
voltage for B0% vices.
Appearance No defects Defleetion: 2mm
Capacitance < 4199 Test Fs: 30 seconds
Resistance to Variation T Z <</ 1mm/sec
Flexur: Dissipation iy
Streeslfs:s ?:sagtaotro Meets InmaLV_qu s Above) ¥
Insulation ’ V 2 O
Resistance 't alialue x 0.3 &,& 90 mm ————
. > 95% “i}t&rmmal should be covered MDip device in eutectic solder at 230 + 5°C
Solderability ith fresh solder \ \ for 5.0 + 0.5 seconds

Appearance Ng,défe?{&’ Xx25% leaching of either eng&{errNQ‘:Z ’
Capacitance / <175% \0‘
Variation o

Oesoe o '\ V- Dip device in eutectic solder at 260°C for 60
Resistance to = agt %/% Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat | < ¥ hours before measuring electrical properties.
NSO Meets Initial Values (As Above)
g tic :
W[CUIC "
Qgﬁ gth Meets Initial Values (As Above) /J\\
NApPpearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes ¥
Capacitance o ,
%0\, i <+7.5% Step 2: Room Temp | = &ﬂ)ev
Therme Dlizg,?otlron Meets Initial Values (As Above) Step 3: +125°C + 2° | Wnutes
Shock .
Flzgz?elta;fge Meets Initial Values,@c&ove) Step 4: Room T9!n/p &% minutes
Dielectric . <~ Y " Repeat for 5 cyclés and measure after
Strength Meets Initial Va‘u‘?b_ﬁs Above) 24 +2 h N t roo temperature
Appearance NoAlsual defects
Capacitance ﬁl‘? 5% S V|<,e W|th 1.5 rated voltage (= 10V) in
Variation A ' Pehamber set at 125°C + 2°C
Dissipation %I ' 50 (See Ab ‘</ for 1000 hours (+48, -0)
Load Life Factor IR VElue x 2.0 (See Above)

Insulation \ Remove from test chamber and stal
Resistance / &mal Value x 0.3 (See Above) _\\/\ 2505

A at room temperature for 24 + 2 ho

Dielectric 1 before measuring.
Strength \(\ W Meets Initial Values (As Abo%o \ ‘ -
éapea@\&glﬁl No visual defects Store in a test chamber s s OC + 2°C/
VA ' <=+12.5% 85% + 5% relative dityibM1000 hours
N (+48, -0) with rate tage applied.
Hl',':,?;ty N 'E?QP” < Initial Value x 2.0 (See Above)
Mnsulation Remove fr mA amber and stabilize at
{) Resistance = |nitial Value x 0.3 (See Above) [(olelE: perature and humidity for
Dielectric 2% urs before measuring.
Strength Meets Initial Values (As Above)

&

A "



X7R Dielectric 4 Z N A\7 Y|

e —

Capacitance Range A@" V AQ" V
S5 Nl
PREFERRED SIZES AB@H DED 4%\
/ i)

K . R o

SIZE 0201 2 0603 >y 0805 1206

Soldering Rgl@ly ¥ Reflow Only Reflow Only ‘\(\ - Reflow/Wave Reflow/Wave -
Packaging r\>  All Paper AllPaper _ %A\ M) Paper/Embossed Paper/Embossed .~ » \
03 7,00 0.10 76001 2012020 320020 ¥
(1) Length W4 M.001|  (0.040 £ 0.004) (0.063 m‘ﬂ (0.079 + 0.008) (0126 +0.008) /O
W) Width VR A9.29 £ 0.03 0.50+0.10 0.87 £ O} A 1.25+0.20 160£020q == '
o= (MH(0.011 +0.001) (0.020 + 0.004) (Q032+ 0.0C (0.049 + 0.008) (0.063 +0.008} ¥
) Terminal M T 0.15+0.05 0.25+0.15 OR5 Q15 7 0.50 £ 0.25 0502925 | ] ;
A\ M) ](0.006 + 0.002) (0.010 + 0.006) Q014 0:006) (0.020 + 0.010) (0.028 (C )

SN \ADC 10 [ 16 [ 16 [ 25 50 | 63] 187 N16 50 [ 100 [200 | 6.3 [ 10 [ 16 [ 25 [ 50 [100 [200] 63 [ 10 [ 16 LR0™==100 [ 200 [ 500

: N
A AL

D

[oNoNo]

® 7@@@@@@
-
\/éooo

z|lz z z|< %LLLLLLLLLLLLL
.
v

[ Iy
A
X
A |
-

oo 0 oo o oo

S G R N
A

s

« q

v
P
A4

[ S G P | Y I

000
J—

=]
=}
=}
> > >>>>>>>>> >
=

DU ZIZIZEE X XA X

Cap 0.010
(UF 0.015

Z o c

[eNeNel(e)
?(_
/\uﬁ, e e oo e e

1/

o
=3
@
@
N N
TZIZIZTZ | o |

ZZZZ(_(_ML

DO O

e
25
G)G)G)G)G)G!G:

W

OO0 0O Z|e « o o o oo o

ZZ|ZZ | o

Z|IZzZ Z Z| '!_(7_(_c_c_(_(_(_(_(_(_(_(_(_
<
A
Ed

OO0 T Ofe « | e |e o oo o o o

Z|IZZ Z|1Z « |

<
0.14(7) \}S\)\ %
15 /
33 @>< ~
47 <\\\ PP . \_,/ g >

N P Q

DUZIZT Z | e  fe o e |
DOZZT Z | o oo o o fo o oo o o | o

[
=z

o DO ZIZ|e e e oo oo o

wWh 1016 |16 [ 2550 [ es3[10 [16 [25 [ 50 [100 200 |63 ] 10 [ 16 25 [ 50 [100 20063 | 10] 16 b 25 pay]100 [ 200 | 500
SIZE 0201 0402 0603 0805 A\ 1N
>)

Letter A Cc E G J K M 7AW P Q X X »
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.2 VYAO 1.52 1.78 2.29 o 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.084) | (0.087) | (0.040) (0.055) | (0.060) | (0.070) (0.090)

PAPER ) EMBOSSED PN

= Under Development (‘%‘
O )é/\% A
X > Z\
o g
% Nl

®<>
&4‘4
AR

&

. Ao

z.

I
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Capacitance Range _ ‘V‘ AQ!‘,V

?\ N
PREFERRED SIZES AB@-I DED /%
i 4{ L] L
()

- )\ -
SIZE 1825 2220 2225

\)210 1812
Soldering ‘\(\ ¥ Reflow Only Reflow-@\ v Reflow Only Reflow Only Reflow Only
Packaging AN N Paper/Embossed All Etbdsiey W All Embossed All Embossed All Embossed>

Y 3202020 N O 3502030 5702040 5720207
U Lengh A v/ 0,126 = 0.008) ﬁ(\q %)’ 0,177 £ 0.012) 0225+ 0.016) 0223001 O/O >
w0 vl TN 2P 2502020 =70 6402040 5002040
i (0,098 + 0.008) « N6:0008) (0,252 = 0.016) 0497 £ 0.016) o e
) M 0502025 01’51 2036 0672036 0642039 0.
(t) Te_'m‘”a'\\,m;) 0.020 = 0.010) 024  0.014) (0.024 £ 0.014) 0025 £ 0.015) A@pzs Mo1s)

S WADC |63 ] 10 [ 16 [ 25 [ 50 [ 100 [ 2008500 100 | 200 [ 500 50 100 6.3 50 100 [ 200 | N30 | 100
I k| I

X7R Dielectric 4 Z N A\7 Y|

N ( .
7
L
S

N oo
888

o
O
v
i SS:

XXX X XX X XX X X[X X X

/I
N

N N[X X XX X X|X X X|[X X X

Cap 0.010
(UF 0.015

L Y

NN X0 TZ|X X XX X XX X N

e oo o fe
[ ((_:_:_:_:_:_:_
N X[T T X

>z§§§
papy
zzzzzzé({%>

) £

XXX X XX X X

=
]
=

A

= = = G & el = e & & &
NNNNXX& e e el & el e el @

T U X|X X XXX X

<< XX > XX X< XX > X<

-
pra

=<
o] il o o] ln o o o] b oy oy o oy o i o

]

N N NN N
=TI =ZE = ==L

N
NN N o

NNNN§§XXXXXXX*§'/ Iy

tram:
NNNI\EAQ [ [ Y G (Y G [ SN Y N [ N G [
PraN i

N
o oo
A
7 7\
NN% T Z e fecofe e e ele e

wh 63 ] 10 | 16| 25| 50 [100 ] 200|500 50 | 100 [ 200 [ 500 50 100 63 | 50 [ 100 | 20028 SN 100
SIZE 1210 1812 1825 2220 S 2225
7 NS

Letter A (%] E G J K M <A N P Q X A
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 7 Q(Y.#U 1.52 1.78 2.29 on 2.79
Thickness | (0.018) | (0.022) | (0.028) | (0.034) | (0.087) | (0.040) %SO” (0.055) | (0.060) | (0.070) (0.090) L (Of(OO (0.110)

PAPER i> EMBOSSED PN

- 4%\% A
X » 2
S N
» X

&
)

/A\V/xe%&\ .
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General Spemflcatlor}g@lv {\QJ V

BN N
GENERAL DE BTION
X7S formulatiﬁe called “temperature stable” ceramics and fall

into EIAC terials. Its temperature variation of capacitance
is W|th|n £ rom -55°C to +125°C. This capacitance change is

nce for X7S varies under the influence of electrical Op@
i§ioNns such as voltage and frequency.

X®S dielectric chip usage covers the broad spect Af?hstrial
@ pplications where known changes in capacitan @, applied

O voltages are acceptable.
¢ /)/@

PART NUMBER (see page 2 for complete paxt number explanation) &
2

X7S Dielectric %> \.@ /A\V/X(

1206 V4 y4 105 / A
Size Voltage Dielectric Ca Capacltance Fallur rmlnatlons Packaging Special
(L" x W") 4 =4V Z=X7S Tolerance Rat — Plated Ni 2-7"Resl Code
6=6.3V K=+10% and Sn 4 =13" Reel A =Std.

Z=10V
Y =16V /k
3 =25V
5 =50V /s
1 =100V
2 =200V

NOTE: Contact factory for/', mwlerame Options for Specific Part Numbers.

TYPICAL L&ﬁ ICAL CHARACTERISTICS

/‘*\
M = +20% @ 7 = Bulk Cass. Product

\
X¥S Dielectric ‘ ‘7
T mperature Coefficient A Capacitance vs. Frequency & Insulation ResistaQ{\e\ remperature
10 +30 S 10,000 N
; g S
20 T | > Z
o 0 o * N E 7
g £ 10 ° 1'000%»_
g 5 £ ‘i‘ H § e t
Q.10 — g 0 8 TN — ;
g g iR > -
Q. L © 4 3 100 T—
x-15 > ) o X
-20 l — £ ™ I
o5 Alll
-60 -40 -20 0 20 40 60 80 100 120 140 3 ) M ¢ 0
Temperature (°C) 1K 10 KHz 100 KHz 1 MHz 107 70 0 20 40 60 80 100 120
/ Frequency \ Temperature °C /\
Variation of Impedance with Cap Val . . . ?
Impedance vs. Frequency Variation of Impedance wi ip-Size Variation of Impedance with Civis Size
1,000 pF vs. 10,000 pF - X7¢ Impedance vs. Frequ Impedance vs. Frequ
0805 10,000 pF - X7S " 100,000 pF%S-
10.00 10 1206
F AP B 0805 - %
. 10,000 pF r 1210 - L %10
I s 1.0E
S 100k S qok 8 TF
9 @ c E
2 Q ] N
C [= kel
< [+ D -
o el o
a 3 E 01F
£ 0.10F g o1 £ 01g
0.017 Ll | Ami Lol Ll | .10 sl IR I
10 100 1000 1 10 100 1,0 %%1 10 100 1,000

Frequency, MHz Frequency, MHz Frequency, MHz

. S, (%&\



X7S Dielectric

Specifications and

%
Tg\e&l@lﬁhods

CIVAV X

NN

7
> NN

Parameter/Test ) 2\, " X7S Specification Limits Measuring Conditions
Operating Temperature Range. - -55°Cto +125°C 7 » - Temperature Cycle Chamber
Capacitance Within specified tolerance )(
\%’ A =< 2.5% for = 50V DC{% Freq.: 1.0 kHz £ 10%
L < 3.0% for 25V Voltage: 1.0Vrms + .2V
LIEITEEIET a&' < 3.5% for 1 at For Cap > 10 pF, 0.5Vrms @ 120Hz
- &'/) =5.0% for rating
: U 100, OOO \B‘QUOMQ uF, Charge device with rated voltage 0«,&
s \\eblstance is less 120 = 5 secs @ room temp/hJJwehty
\ Charge device with 300% of r. ted e for
@p tric Strength No b%ky wn or visual defects 1-5 seconds, w/charge an(@r current
//\. //>, limited to 50 mA
‘Q{} Appearance YN No defects
Capacitance A4 < +129%
Resistance to Variation T
SFtI;XSL::S Dliigﬁ;“ron Meets Initial Valu }e\@s Above) 1
Insulation @
Resistance = ln'tMIQ % 3
- = 95% of ea ripial should be covered ce in eutectic solder at 230 + 5°C
Solderability \ﬂf sh solder /K@ for 5.0 + 0.5 seconds
Appearance No defects\‘*'l}%ﬁeachmg of either end terminal
Capacitance S L7 5% \
el ¥ - A, | Dip device in eutectic solder at 260°C for 60
_ Dissipation 717 .S S ip device in eutectic solder a or
Resistance to Factor ‘% Meets Initial Values (As Abo%{) seconds. Store at room temperature for 24 + 2
Solder Heat Insulatlon =2 e hours before measuring electrical properties.
ReS|st ce<(/ p Meets Initial Values (As Above)
,‘Str ; Meets Initial Values (As Above)
(B@Qﬁr\dﬁce No visual defects Step 1: -55°C + 2° 30 = 3 minutes”\,
™A 4 4
\\\Ega;g;[iaor;]ce <+7.5% Step 2: Room Temp | =3 minutes /O>
al . . l
Therpdy N\ D'ﬁgfg'ron Meets Initial Values (As Above) Step 3: +125°C + 20 | 30 ?Q-rr‘irWé
Hlite. Insulation <
e e Meets Initial Values (As Above) Step 4: Room Temp L= gutes
Dielectric Meets Initial Val Repeat for 5 cycles Jr&?asure after
Strength eets Initial Values g AQove) 24 + 2 hours a tGomn tefnperature
Appearance No visuakdefects” ~ 35
Capacitance R Charge devicawith rated voltage (= 10V) in
Variation ‘/Xﬂ)z' iﬁ/ tes‘%/w%)er set at 125°C + 2°C
Dissipation " r TO0O hours (+48, -0)
Load Life Faotor < '”,'t'},t&%%-o (See Above) 0§>
Insulation X i ) \. ve from test chamber and stabilize
Resistance _ Inif&Value x 0.3 (See Above) h </\ At room temperature for 24 + 2 hours
Dielectric 7 ‘(ﬁ N \ before measuring. /\
Strength \/ ets Imhel Values (As Above)l s/\ /;
égpgg;ance é() No visual defects Ry Store in a test chamber set at 8L Ropd + 2°C/
V%na’qc&) =+12.5% 85% + 5% relative hum|d|t ours
Load Dis /! (+48, -0) with rated |ed
Humidity % < Initial Value x 2.0 (See Above)

X ion
+ Resistance

= Initial Value x 0.3 (See Above)

Meets Initial Values (As Above)

Remove from ch:
room tem
24 +2

‘<}\\

an stabilize at
nd humidity for

before measuring.

y NDielectric
,) Strength
v

A

<\°’%“
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Capacitance Range A@" V ‘

X7S Dielectric %> Z N A\7 Y

N Q\l
PREFERRED SIZES A DED
.o 4(
A
SIZE L 0603 0805 1210
Soldering Oﬁy Reflow Only Reflow/Wave Wowﬁ\lave Reflow Only
Packaging r All Paper Paper/Embossed r/&hbossed | Paper/Embossed A

y 010 602015 20720, 202020 3202020

U Lengh M0 0.00) 0.063 = 0.006) 0.079 tgxfy \ 1126 = 0.008) 0,126 +0.008)

W W 0502010 0812015 72520 602020 2502020
- N %

(0.020 + 0.004) (0.032 + 0.006) (0049 0.0 (0.063 + 0.008) (0.098 + 0.008)

M 0.25+0.15 0.35+0.15 OW N 0.50 +0.25 0.50 +£0.25
21 0)

u Te_""i”a'\\%.) (0.010 = 0.006) (0.014 = 0.006) ( ) (0.020 = 0.010) (0.020 = 0.010) L
e 63 6.3 25 /ﬁa’ 63 [ 10 63 %
100 T 1 éi

= < .
330 - \ﬁ
N SUF X

1000
- 2 &
3300 T
o AN r ;,\‘%}‘
Cap 0.010 e
e AN §

0.033
0.047
0.068

(o] [eNoNe]

-
N
4

0.10 7 -
02 & § ul

033 7

0.47

069 a0 ]\\g

5 //AQ ! 8 /\
33 N N Q /O
41.(7) \\ N Q Q ~

% Z e
e e e e N

SIZE 0402 0603 0805 1206 1210
AN
Letter A © E G J K M 7AW P Q X A
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 TR T4 1.52 1.78 229 | “2. 2.79
Thickness | (0.018) | (0.022) | (0.028) | (0.084) | (0.087) | (0.040) | 40sey | "(0.055) | (0.060) | (0.070) | (0.090) | (A0 (0.110)
PAPER = 1> EMBOSSED N
|74

20 YA\/)) @»



X5R Dielectric %> 2 AN
General Specificatioq@gv @V

N
N GENERAL DESERIPTION

k e General Purp@ieleotric for Ceramic Capacitors
e EIA CIas%@'gleo ric
e Te atlire variation of capacitance is within =15%

o%hc to +85°C %0\

suited for decoupling and filtering applications —

& | &- vailable in High Capacitance values (up to 100uF) %‘ V
R Q> \

PART NUMBER (see page 2 for complete p number explanation)
I& 2

1210 4 A Q A
Size Voltage Dlelectrlc Capacltance Failur: / %ﬂnations Packaging Special
(L' x W") 4 =4V D =X5R Tolerance Rate T = Plated Ni 2-7"Resl Code
6=6.3V ' . Bygits + K==+10% A= and Sn 4 = 13" Reel A = Std.
Z=10V ber of M = +20% 7 = Bulk Cass.
Y =16V Zeros 9 = Buk
3=25V
D =35V
5 =50V &)
NOTE: Contact factory for %olerance Options for Specific Part Numbers.
Contact factory @S fied capacitance values. A
TYPICAL %g

Temperature Coefficient

RICAL CHARACTERISTICS ~— %

Insulation Resistance vs

-
=
o
o
o

1,000

100

% A Capacitance

Insulation Resistance (Ohm-Farads)

-60 -40 -20

20 40 60 80 1 OO

Temperatur %0 Temperature °C
& «’é’@

<§>e,$

SN, .



X5R Dielectric

2

Specifications and Te\s@,ﬁlbihods

TAV/AS

<\
~= e
AN FASY
Parameter/Test A\ " X5R Specification L|m|ts Al Y Measuring Conditions
Operating Temperature Rande, - -55°C to +85°C X7 Temperature Cycle Chamber
Capacitance Within specified toleranc,(e)(
\%’ A 525%forz5OVD‘%? Freq.: 1.0 kHz + 10%
ccimati < 3.0% for 25V D Voltage: 1.0Vrms + .2V
D'ss'patw"&?‘ <3.5% for 1RNDCYAL For Cap > 10 WF, 0.5Vrms @ 120Hz
_ &A =< 5.0% for = S ratmg
Insu g&ggi’s S 100, OOO W@MQ uF, Charge device with rated voltage 1’
’ is less 120 = 5 secs @ room temp/hmdty
N Charge device with 300% of r. teol)v‘ e for
.@; tric Strength No b@y wn or visual defects 1-5 seconds, w/charge and arg urrent
N limited to 50 m
W Appearance No defects Deflecti
Capacitance <1+12% Test Ti onds
Resistance to Variation Thm/sec
SFtIfexsusI:s Dl?;igilron Meets Initial Valu NS Above) @:UT
Rosistane = it VASeX 0.9 D
o = 95% of ea te)rr imal should be covered %Y& in eutectic solder at 230 + 5°C
Solderability \; sh solder K for 5.0 £ 0.5 seconds
Appearance No defecLsW#éachmg of either end terminal V"'
Capacitance N
Vrzariation = £1.5% ” . o ' o
) Dissipation / Dip device in eutectic solder at 260°C for 60
Resistance to K Meets Initial Values (As Abo%\() seconds. Store at room temperature for 24 + 2
Solder Heat O]

Insulation

Re&stanoe?(,Q

L d

Meets Initial Values (As Above)

hours before measuring electrical properties.

Meets Initial Values (As Above)

| _Adrvardrice No visual defects Step 1: -55°C + 2° 30 + 3 minutes A\,
; 7
N \‘ " aégti%[:]ce =+7.5% Step 2: Room Temp < 3 minutes /O
1"‘-‘
N )D- v i N ]
Therody \J Sopaton Meets Initial Values (As Above) Step 3: +85°C £ 2° | 30 }{rrﬂﬁ’s
=lite. Insulation . S
SeslEEnEe Meets Initial Values (As Above) Step 4: Room Temp L= D utes
3 A
Dielectric Meets Initial Val Repeat for 5 cycles a’r% asure after
Strength eets initia aues}ﬂ/(vae) 24 + 2 hours atr@om tefnperature
éppea;anoe No visuakdefects” Charge d vice/;v} 1.5X rated voltage in
e/paeltence < +1}ZV test cham‘@t 5°C + 2°C for 1000 hours
Disasrilaa:’(c?gn +48 ntact factory for specific high
Load Life Fagtor < wg% (See Above) % hat are tested at 1.5X rated voltage.
FLnseItation /f |me x 0.3 (See Above) < efnove from test chamber and stabilize
Deizllse ;Tli © ———= at room temperature for 24 + 2 hours
iti f
Strength \/&ets In|t|el Values (As Above)_\ s/\ before measuring. /4'\1\
égpgg;ar;]oe ‘:,(() No visual defects Store in a test chamber set at 8‘ Yexd 2°C/
VZHaU 0&% < +12.5% 85% + 5% relative hum|d|
Load DS Ni (+48, -0) with rated |ed
Humidity &E\S < Initial Value x 2.0 (See Above)

\is ion
+ Registance

= Initial Value x 0.3 (See Above)

Remove from ch

an stabilize at
room temp a humidity for

Meets Initial Values (As Above)

24 £ 2 before measuring.

‘<}\\

y \Dielectric
,~) Strength
Y

22
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X5R Dielectric 2 Z\ AV X
Capacitance Range AQ,_‘V A@_‘V ’
PREFERRED SIZES ARISSIADED /)/QF\‘

- ‘Akn @ ‘AX i) im] I}

ra
SIZE 0201 %) 0402 0603 = %05 1206 1210 1812
Soldering BQm\QDLy Reflow Only Reflow Only\ﬁ\ \‘ Reflow/Wave Reflow/Wave Reflow/Wave Reflow@nly
Packaging e All Paper All Papar 7\ |~ Paper/Embossed Paper/Embossed Paper/Embossed AIIEn‘T
(03 7002 0.10 160 270745 ) 207020 3202020 320%020
) Lengih 7004 0.001) (0.040 = 0.004) (o.os(%\l (0.079 + 0.008) (0126 +0.008) (0.126 + 0.008) 4 0177 1)
W) Widtn . 02003 050010 081N 7 72520.20 16020.20 2502 0.20 ‘3201020
4% (inA 0011 0,001 (0,020 + 0.004) +,(0:0§2 = D0) (0,049 £ 0.008) (0.063  0.008) (0.098 + 0.008) (04§ + 0.008)
. ‘ 0152005 0252015 0.15 050025 0502025 0502025 J 61 036
() Temin \){% 0.006 + 0.002) (0.010 = 0.006) \ogl\ﬁo.ooe (0.020 £ 0.010) (0.020 £ 0.010) (0.020 + ﬁ\% 024 = 0014)
7%, MVDC [6.3[10]16 [25 | 4 [6.3]10 [ 16 [25 (567} 5.3 W0 [ 16 [ 25 [35 [50 | 6.8] 10 [16 25 ] 35 [50 [6.3]10 [16 [25 [35 [50 | 4 [63]10 | 16| M pano0 |6:3] 10 [ 25 |50
100 A % q
o 150 A ‘Q “ )/\ N |l
220 A @ 1
330 A G
470 A @
680 A € AN b, -
1000 AlA € ¥ <? N
1500 A @ S &
200 | [ifa c AP SN\ |
3300 A e Ve PAN
4700 A B “’\L )/ G <€hq
6800 A © ,Q\ G \
Cap 0.010 A c }7\ N G 1 )
R 0015 @ (5 ala|a LN
002 |A c I G|G |G N N
0.033 AEE X ()IN
0047 | A 1 ) G|G |G V7N
0.068 . O G G N
010 |A @< G G N N
0.15 : G NN
022 OP\ S Gla N[N Q
0.33 L '(! Gla N
047 <€h c G N ala X /;\
0.68 \ G N /<r‘\>
10\\ gllele alalaly MNEE ala x[x L W
A S % NN i
N [\ © Gle|u|y NN [N a|a z ‘ » z
) NN alala \L- ¥
¢le NN NN alala }Q [
0 K N| N[N alaa]a z e
2 alala z (é < |
47 / Q
100 1 y Lt
WvDC_|63[10 [16 [25 | 4 [6:3[10 |16 [25 |50 | 4 [6.3| 10 16| 25 | 35=i6ar| 6.5] 10 [16 |25 | 35 [ 50 [6.5] 10 |16 | 25 |35 4465010 [ 16 25 [35 [ 50 [6.3] 10 | 25|50
SIZE 0201 0402 0603 i_] —L 0805 1206 ‘Os\ 1210 1812
<N '
Letter A E G J K e N Q X Y o \\\Z
Max. 0.33 0.71 0.86 0.94 1.02 |7 1AW 140 1.78 2.29 254 AHAR]
Thickness | (0.013) (0.028) (0.034) (0.037) (0.04 2050y | (0.055) (0.070) (0.090) W 110)
PAPER y A EMBOSSED <A

7 N \f

- = Under Development X & A
& <

*Optional Specifications — Contact f

NOTE: Contact factory for non-<>i 16Q{Gapacitance values @1 V
> G
K
N

/A\V/xe%&\ .
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s are for general-purpose use in a limited

Y5V Dielectric %)
General Specificatiog\%‘ V

2% —82% capacitance change over the operating

X
4R

|

Q@

PART NUMBER (see page 2 for como_?}art number e

N
N

Y5V f r% -
ten&ure fange. They have a wide temperature character-
istic of

istic
‘@erature range of —30°C to +85°C.
se characteristics make Y5V ideal for decoupling applica-

ions within limited temperature range.

x%g&)

2

»@@‘V

Y,
0805 3 @_ (% T 2 A
Size Voltage Dlelec Ce pacltance Capacitance \ Terminations  Packaging Special
(L" x W") 6.3V =6 Y5V Code (In pF) Tolerance T = Plated Ni 2=7"Reel Code
nov=z 2 Sig. Digits +  Z=+80-20% Not and Sn 4 =13" Reel A= Std.
16V =Y \% Number of plloable Product
25V =3 <<,
VI Zeros
<\‘)%
é,\ A
\ | %
Tenpeiature Coefficient Capacitance Change R Insulation Resistance vs. T¢ ture
4/\” vs. DC Bias Voltage £'10,000 nL
420 g O
+10 XM +40 B ‘th‘%“f-‘
N _ £ >IN
o 0 +20 <
8 -10 /\ o 1,000 L%
5 2 g o= 7 8 e+
o g a— o ===
3 -50 a -do— = 2 100
e 0 -60 ‘ ] = A=
S 70 4 i) (_@ i
80 = | 3
-55 -85 -15 +5 +25 +45 +65 +85 +105+125 00 20q 40 elo 3I0 100 % v +20 +30 +40 +50 +60 +70 +80 +90
Temperature °C % DC Bias Voltage @ Temperature °C
tal N 2>
0.1 uF - 0603 ‘% 0.22 pF - 080! \ 1 uF - 1206
Impedance vs. Freque Impedance vs. Frel Impedance vs. Freqy
10,000 1,000 QY}\
1,000 /, % 100 100 <
A Q
. 100 = — —
2 N \\:’ 2 10 2 qop— ——
S 10 >N 6 ('S A
q Y S — R ~
Ny INL N /| N N /X
0.1 %() 0.1 g 0\<}\‘
0.01 0.01 0.01
10,000 100,000 1,000,000 10,000,000 10,000 100,000 1,000,000 10,000,000 ,000 100,000 1,000,000 10,000,000
Frequency (Hz) Frequency (Hz) %& Frequency (Hz)
</<,\
v \
2 AV XN
AN



Y5V Dielectric
Specifications and Tg\s@&lbihods

2

TAV/AS

<\
~= e
AN FASY
Parameter/Test A Y5V Specification L|m|ts Al Y Measuring Conditions
Operating Temperature Rande, - -30°C to +85°C X7 Temperature Cycle Chamber
Capacitance Within specified toleranc,(e)(
\%’ A < 5.0% for = 50V DQ%H% Freq.: 1.0 kHz + 10%
fccinati < 7.0% for 25V Voltage: 1.0Vrms = .2V
D'ss'patw"&?‘ <9.0% f an For Cap > 10 WF, 0.5Vrms @ 120Hz
_ &',3 <12.5% for ratmg
Insu g&ggi’s S 100, OOO W@MQ uF, Charge device with rated voltage 1’
’ is less 120 = 5 secs @ room temp/hmdty
N Charge device with 300% of r. teol)v‘ e for
.@; tric Strength No b@y wn or visual defects 1-5 seconds, w/charge and arg urrent
N limited to 50 m
W Appearance No defects Deflecti
Capacitance < +30% Test Ti onds
Resistance to Variation Thmm/sec
SFtIfexsusI:s Dl?;igilron Meets Initial Valu NS Above)
Rosistane = i VS m &
o = 95% of ea te)rr imal should be covered %Y& in eutectic solder at 230 + 5°C
Solderability \; sh solder K for 5.0 £ 0.5 seconds
Appearance No defecLsW#éachmg of either end terminal V"'
Capacitance N
Vrzariation = £20% ” . o ' o
) Dissipation / Dip device in eutectic solder at 260°C for 60
Resistance to K Meets Initial Values (As Abo%\() seconds. Store at room temperature for 24 + 2
Solder Heat O]

Insulation

Re&stanoe?(,Q

L d

Meets Initial Values (As Above)

hours before measuring electrical properties.

ANAN

,E)l%; Meets Initial Values (As Above)
| _Adrvardrice No visual defects Step 1: -30°C + 2° 30 + 3 minutes A\,
Sapaditance

ariation

= +20%

Step 2: Room Temp

< 3 minutes O

Th

b Dissipation

Meets Initial Values (As Above)

30 }xrr)ir@z?s

e%()\r Factor Step 3: +85°C = 2°
Sho .
Insulat .
Rgzli'lstaalr(])cne Meets Initial Values (As Above) Step 4: Room Temp | = DU es
3 A
Dielectric Meets Initial Val Repeat for 5 cycles a’r& asure after
Strength eets initia aues}ﬂ/(vae) 24 +2 hours at ;d)m rsperature
Appearance No visuakdefecs”
Capacitance 1 Charge | twice rated voltage in
Variation N 4%? te{g{ er set at 85°C + 2°C
Dissipation r TO00 hours (+48, -0)
Load Life Factor = Imy%ﬁlﬂ (See Above) ﬁ)
Insulati ve from test chamber and stabilize
Rgzlijsta;fcne i We x 0.1 (See Above) ‘%\\%t room temperature for 24 + 2 hours
Dielectric 7 ‘(j‘a N \ before measuring.
Strength \/ Meets In|t|z.al Values (As Above) s/\
éppea;ar;}oe \:,(() No visual defects > Store in a test chamber set at 8 2°C/
?/Z?; 0&% = +30% 85% = 5% relative hum|d| r 1
Load Dis 1 rv) (+48, -0) with rated v |ed
Humidity &E\S < Initial Value x 1.5 (See above)
a

\is ion
+ Registance

= Initial Value x 0.1 (See Above)

NDielectric

{) Strength

Meets Initial Values (As Above)

Remove from ch nd stabilize at
room tempgyal <nd humidity for
24 + 2 oS before measuring.

‘<}\

Ny

%

&

A

25




Y5V Dielectric 2> B\
Capacitance Range AQvL‘V ‘V" /l'\\ ﬁ A(

N~
PREFERRED S|ZES4A§B’@RADED }@

- @ [m] Il]
oy }\
SIZE 0201 (,()x, 0402 0603 > ), 0805 1206 1210
Soldering Reflos Only\y” Reflow Only Refow@aly % ™ Reflow/Wave Reflow/Wave Reflow Only
Packaging _‘\% \\ All Paper AN N Paper/Embossed Paper/Embossed Paper/Embossed,
U Length MM 1.00+0.10 .66/ ! - 2,01+020 3.20+0.20 3.20 + 0.0, \
9 M 001) (0.040 = 0.004) ,m Nbbe) (0.079 = 0.008) (0126 + 0.008) (0126 £ 0.
0= 00 050 0.10 0.15 125020 160 0.20 2
(W) Wicth Q :?«') 1+0001) (0.020 + 0.004) \?og +0.006) (0.049 = 0.008) (0.063 = 0.008) 0498+ 008)
0 Tarmia 0.5+ 005 025015 N 035015 050025 050025 L??
) (0.006 = 0.002) (0.010 x 0.006) <~ N\ D (0014%0.006) 0,020 + 0.010) (0.020 = 0.010) 010)
oc [ 63 [ 10 16 2% "AN50 0 [ 16 [ 25 [ 50 | 10 [ 16 [ 25 [ 50 | 10|16 |2 | 80 Q%@hﬁg [ 25 ] 50
820 T |
%{)‘, oo A %{)
e
2200 A . W,
4700 A ©
Cap 0010 |[“A | A c c G 4 ﬁ \i\?
P 002 | A © © ~ | ¢ .
0047 | A @ [ G 3
0.10 © 4 \‘. | ok « > M
022 da K| N IS
047 ‘ & Ry S\> M
10 g ‘ ?‘ N | N d N
22 KA N | N A"\I\/ M| M
47 N %ﬂ N M N
100 \l :/‘_ a | a a | a
20 S N Q X
470 - Al N\
wwoe | 63 | 10 16 A 7T v 10|16 [ 25 |50 | A by Y 25 | 50 | 10|16 [ 25|50 1016 ] 25] 50
SIZE 0201 0402\ 0603 X /0805 1206 1210
\/‘.\ “ v
Letter A C J K M N P Q X Y 4
Max. 0.33 0.56 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) w \J (. 034) (0.037) (0.040) | (0.050) (0.055) (0.060) (0.070) (0.090) (0.100) (0.110)
MR' EMBOSSED
§<> - ZN
@

26 YA\/)X %}&



MLCC Tin/Lead Tetination “B”2>  fA\V/)(

General Spemflcatlons&‘ V

AQ,‘,V

PART NUMBER (see page 2 for conwv‘ part numb

LDO05

150

Size
LDO2 - 0402
D03 - 0603
LD04 - 0504*
LDO5 - 0805
LDO6 - 1206
LD10 - 1210
LD12 - 1812
LD13 - 1825
LD14 - 2225

/@\'

@%

AVX

o

e

on will support those customers for

ahand military Multilayer Ceramic Capacitors with
nation consisting of 5% minimum lead. This
tion is indicated by the use of a “B” in the 12th

tion of the AVX Catalog Part Number. This fulfills AVX's

customers. AVX has provided in the following pag
range of values that we are currently offering in this
“B” termination. Please contact the factory |f

commitment to providing a full range of products tosour
[
N

et

qwre

additional information on our MLCC T|n/ natlon
“B” products.

N

2

Voltage Dlelectn apa itance
6.3V=6 COG (NPQ) = Code (In pF)
ov=z Slg Digits+ B =
16V =Y X Number of _
25V =3 8|' Zeros —
50V = 5 -
1OOV = =
200 =

IXEOMOO

D04 ha@e \/ ranges as LDO3.

NOTE: Conta¥ factory for availability of Tolerance Options for Specific Part Numbers.

Contact factory for non-specific capacitance values.

NPO
X7R
X78
X5R
Y5V

%y

Refer to page 14 for aphs

Refer to page 18 for

Elegtriga
%ical Graphs
Refer to page 21%0 rical Graphs
Refer to pagﬁ; ectrical Graphs
’<>%
&

JAV/)

2
iV
Refer to page 4 for Electri%%ﬁ‘

@

N

See FLEXITERM™ %
for GV ophons

<§>e,$>

<§>e,$

er ex% tion)
L7

444%%

2 A
Capacitan 3 ailure Terminations Packaging Special
Tolerance Rate B=5%minlead 2=7"Resl Code
+.10 pF (<10pF¥) A=Not X _ F EXITERM™ 4= 13" Reel A =Std.
+.25 pF (<10pF) Applicable with 5% min ; : Sﬂ:t Cass. Product
+.50 pF (<10pF) lead
+1% (= 10 pF) Contact
+2% (= 10 pF) Falggc:ry
[0}
f?g‘z%) Multiples éo\
+20%

%jv

%

[P
N
4;%»

27



MLCC Tin/Lead Temination “B"2>  [\V/)'(

SS—
Capacitance Range (j)\(@@ Dielectric) O V
S

JASY )
SIZE A\, LDo3 LDo5 AN, ° LDO6
WVDC / NO57" 50V 25V A o 25V 50V
271 Cap 270 /7 G G e N
331 (oF) 330 / G G J W J
471 470 .~ ) G G JA - |A I
681 680 X% G G PAVAN J
102 000N X7 G G VX J J J
152 <O ¥ ¥ G G N Y ~ J J J
182 A0 G P AR J J J
222 A V7 2N00¥ G G A XN 9 J J J /
272 N 0 G [V SAN g J J J
332 775N 3300 G RZN\N J J J J <
392 N ' 3900 G G\Y J J J J
472+ SN[\ 4700 G NG\ J J J J ‘
562 N 5600 G N O J J J J
2N 6800 G Al N Y J J J J A\
X 8200 G /7M., ¥ G J J J J
Cap__ 0.01 G Yy G J J J ~ Q
_\@V WH__0.012 G %4 G J J J "N\
1 0.015 G G J J J x J A
183 0.018 G G J J J 7| >
223 0.022 G G J J J X J
273 0.027 G G —J J J 7 NJ
333 0.033 G G N J J J h “J
393 0.039 G G Y J T LXAS
473 0.047 G G <A J N NN J
563 0.056 G S| * N N SO\ M
683 0.068 G B N N AN M
823 0.082 FUll i} N N N4 M
104 0.1 </ N N 774N W M
124 0.12 <L N N N Y M
154 0.15 7 AN N N o N M M
184 0.18 7. U N N N\ Y M M
224 022 7 N E V. M M
274 0.27 al N N M M
334 0.33 717 <AZ T~ M M
394 0.39 / v M
474 047 _ D M
684 0.68 XA
824 0.82 J
105 1 A
WVDCHR BN N~ 25V 50V 25V 50V 25V 50V
W, »
SIZE A /),\ LDO03 LDO5 LD06
77 -5 N7
Letter A ECNN E G J K M N P Q X Y Z /
Max. 0.33 05% [ o7 0.86 0.94 1.02 1.27 1.40 1.52 1.78 2.29 254 2.79 O
Thickness | (0.013\ sz 0.028) | (0.034) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110) —
A NV PAPER EMBOSSED

X &V
2 /}g)@&

)
& o
X N A\
&) @%’ ‘\_ >
’f» )@@‘V
&> X
N

&

. Ao



MLCC Tin/Lead Tetmination “B” %> YAV X

Capacitance Range (I\%d BPielectric) AQ:‘ V
N

(=] jimi] i1
SIZE LD03 - LD06
Soldering Reflow Only ‘\“ Retlow/Wave Reflow/Wave
Packaging All Paper VN r/Embossed Paper/Embossed
0 Lengh M 760=0.15 (> 2.01 £0.20 320020 /
(0% (0.063 + 0.006) d (0.079 + 0.008) (0.126 + 0.008)
W) Widh (‘J 050 0.10 0812015 N 7252 0.20 7.60=020 S
PR 0020  0.004) (0.032:00084 % I\ (0.049 + 0.008) 0.063 + 0.008) ‘
0.25 £ 0.15 0.35+0.15 - 0.50 + 0.25 0.50 + 0.25
(0.010 + 0.006) (0,014 £0.006%, (0.020 = 0.010) (0.020 £ 0.010)
6 | 25 | 50 6.3 25 1,750 00 | 16 25 50 | 100 16 25 50 | 100 | 200 \

100 | 16 25 50 | 100 | 200 | 16 25 | 200 | 500
LD05 06

K M N P Q 9 Y 4
1.02 1.27 1.40 1.62 1/ YN \2. 2.54 2.79
Thickness (0.040) | (0.050) | (0.055) | (0.060) .090) | (0.100) | (0.110)
EMB

AW :




MLCC Tin/Lead Tetmination “B”2>  /:\VA'(
Capacitance Range (I\%d Ui‘electrlc) ‘V‘ ’

N
PREFERRED SIZES A DED /@

[

SIZE LD13 LD14
Soldering ‘<\ eflow Only Reflow Only Reflow Only
Packaging <) ‘Baper/Embossed All Embossed AllEmbossed 7\,

M 7, 3202020 450 =030 572025 7,

() Length i q, (0126 + 0.008) 0177 £0.012) (0225 + 0.010) /OS

W) Widtn 2502020 640z 040 N ——

i (0.098 = 0.008) P ! (0.252 = 0.016) (0.250 =
. M 0502025 0. 036 061036 7=(3
0 Term'”a"\x.) (0,020 £ 0.010) \).024 £0014) (0,024 £ 0.014) @q‘ %
PN 25 50 100 200 500 4 N5 100 200 500 50 100 200 50 9 200
KO ‘i‘r
( 1.0

12 O
15 T »
1.8 rd &
22 y <~
27 AN\ \(L)\ W
Z T
59 ‘O‘
4.7 o A% \ N
56 ‘ V VQ WV H
638 [
8.2 “®r KA

100 o V]
: <N /<,A

Cap 0.010 -
(003} 0.012
0.015 )

0.033 P
0.039 /19

0.068 N 4
0.082 & ,‘
0.

WIO& 50 100 200 500 25 50 100 200 500 50 100 A 50 100 200
SIZE W~ LD10 LD12 LD13 Y LD14
K M N P PR A Y z
1.02 1.27 1.40 1.52 17870 22 2.54 2.79
(0.040) | (0.050) | (0.055) | (0.060) m)/ .090) | (0.100) | (0.110)
EMB

30 YAV)) @»

Max.
Thickness




ination “B” 2>

MLCC Tin/Lead Tetin
AQ,‘V

Pielectric)

TAV/AS

Capacitance Range (A

PREFERRED SIZES A%&RbED

Aé@?

{1

SIZE

LDO2 /S Py

LD03

Ve
QU005

LD06

Soldering

RefiOy Oniy”

Reflow Only

O\ YReflow/Wave

Reflow/Wave

Packaging

Mk‘a‘%

All Paper

55N \)yPaper/Embossed

Paper/Embossed

L Length MM

i \@‘% 004)

1.60+0.15
(0.063 + 0.006)

2

\/q’ 2.01+£0.20

(0.079 + 0.008)

3.20+0.20
(0.126 + 0.008)

(W) Width

50+0.10

; .020 + 0.004)

0812015
(0.032 + 0,006)

P

1.25+0.20
(0.049 + 0.008)

1.60+0.20
(0.063 + 0.008)

>

t) Termma\

0.25+0.15

0.35+0.15

0.50 £ 0.25

0.50 +0.25

R

DN

200

(0.010 + 0.006)
16 | 26 | 50

(0.014 £ 0.006)
16| 257850

:
R
o

\/

(0.020 + 0.010)
16 | 26 | 50

(0.020 + 0.010)
25 |50

-+

S

&

150
220
N 330

6.3 6.3 100 | 200

A

]
A

A

7S

N
¥N

N

N
zzzzr_r_r_r_r_r_r_r_r_r_r_r_?%r_r_r_

ZlIzzZlc e c|le c e e  fe oo e o

z 2222226 L | o | | e
[

A

5
N

OO O OO O O|0

[eNeoNe]

—

DU ZIZNZEE XX A X

G
G
G
G
G
G
G
G

8,

N

S

&

Cap
(uF

S N
M
r_-y%f_

L R e | i | ey

[eXeNe](e]
lw

v

g
'd

N
N
N

TZZIZZ |« |

J
J
J
J
J
J
J
J
J
J
J
J
J
\.JL

_N
m&'\) a‘mmmmmmmmmm

z Z
7

:

OO0 O Zfe e e o cfe o

H

Olo 1 1| « | ¢« | ¢« e e e o

o W \2_\&0
Yol
]

[} SRS N®] D= [ SN [y /Y [ Y [y

P O TZYZTZ | o | o o o

1

O] OO0ZTEZ|e e oo o e oo

N
N

22 ‘\y'

%8 A

16 25 | 50 6.3 25 100 | 200 | 6.3 16 25 | 60 |100 | 200 | 6.3 | 10 16 25 | 50

LD02 LD03 LD05 LD
A\

c A

0.56 p¥

(0.022) (0.055)

o

Letter
Max.
Thickness

E
0.71
(0.028)

PAPER

P Q
152 1.78
(0.080) | (0.070)

EMBOSSED

0.86
(0.034)

0.94
(0.037)

(0.110)

- = Under Development

2
N

31

JAV/)



MLCC Tin/Lead Tetiination “B”2>  /:\V/\'
Temination BT JAVA
N

N
PREFERRED SIZES Aa@l DED )ﬁ

> +3
SIZE <X oo LD12 "> b1 LD14

Soldering <"\ \ . Reflow Only Reflowr @y, . Reflow Only Reflow Only /\

Capacitance Range Q@id Dielectric)

Packaging L N\ ™ Paper/Embossed AlLEmyosse ™ Al Embossed All Embossed

1 3202020 SN O/ 750+030 5722025
) Lengih {Mﬁz \V (0.126 = 0.008) &6‘5@ .o%) (0.177 £ 0.012) 0.225 £ 0.010)
W W \ fkad 2502020 N 5402040 5352025
< 0,098 = 0.008) 6+ 0.008) (0252 £0.016) 0250 £ 0.010)

- 050025 061 +0.36 0.61=0.36 0.64 =039 I/-
() Torminaky ;ﬁr\) (0.020 + 0.010) 2 0.024 +0.014) (0.024 = 0,014) (0,025 + o 015 @

A
/

/>, WNDC 10 16 25 50 100 00 | %0 100 | 200 500 50 100 50

100

(\pl X 150 / _—

220 L
330 “

470

680 /)\‘
1000
;288 oD A&>

3300
4700
6800
Cap 0.010
(WF 0.015

%;
K

c ofe o fe o

2

N X|T 1T X

<
‘> \%ggggg
NNNNKKXXXXXXXX@ ?
zzzzzz@%zzzz

il
S A A

L7 M

>M

e e e & e & e e

VO XXXXIXXX

o 2\
A

E=iE=<i S [N Y N [N Y [ Y i [ Y S
=L

N
T

NNXO'UEXXXXXXXXXTJ
i
X U|TU U U|U U U|lTU U TUlUTTUO

o
o
NZZIEZ c|lc e e o |e o | e o o

4PN
g

TIZIZNZIZIZIZIZIZIR I ZIRIER

I

i
K

NNNQ [ Y G { SR G S N [ G [
P

NNNNXQ

8 ‘L
0
wode [ 10 [ 16 | 25 | 50 | 100 | 200 | 500 | 50 | 100 [ 200 | 500 50 100 50 100_ 7
s

SIZE LD10 LD12 A LD13 LD14
e

Letter A Cc E G J K M T IAR P Q X y.4
Max. 0.33 0.56 0.71 0.86 0.94 1.02 4.27 1.20 1.52 1.78 2.29 ’% 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.084) | (0.087) | (0.040) | 0. B0 | (0.055) | (0.060) | (0.070) (0.090) i, (@100 (0.110)

PAPER A I/ EMBOSSED

- o S
X O 2
& Q"
& )@\%
» X
&
A2

. /A\V/X(%O®




MLCC Tin/Lead Tetmination “B” %> YA/ X¢
Capacitance Range ()(éd Dielectric) ‘ V
PREFERRED SIZES A%\?A\bED Q\‘

X . s O

SIZE LQ&) LD03 D05 <51y  LD06 LD10 LD12
Soldering _Sdiow By Reflow Only RefloydWave ¥ Reflow/Wave Reflow/Wave
Packaging | Raper All Paper PapapErdossed Paper/Embossed Paper/Embossed
0 Longth ] £0.10 T600.15 .@g%o 320020 320020 /
9 )2\, 040 0.004) (0.063 = 0.006) %\J’ 0og) 0126 = 0.008) (0126 % 0.008) O
0502010 0812015 7 P00 7602020 250 0.20 i
W) width . (\) 0.020 = 0.004) (00320006 _ | 049 = 0.008) 0.063 = 0.008) (0.098 = 0.008) 1
0.60 0.90 N 130 150 770 ‘ pa
M Max Th'dh\\{ (0.024) 0.03%) < \ (0.051) (0.059) (0.067) _&, !
025015 035« 050025 050025 050025
0 A v(m) 0.010 = 0.006) (0.014% 0.020 £ 0.010) 0.020  0.010) (0.020 £ 0.010) ,\
N N7 WG | 4[63]10]16 [25] 50| 4 [6.3 [10 [18] 2N 28150 | 6.3] 10] 16 [ 25 | 35 50|6.3] 10] 16 [ 25 | 35 [60] 4 ] 6.3] 10] 16 [ 25 [ 35] 50K6AL10 || 50
cand 100 V4 il 7Y
(oF) 150 i
220 @ //
330 G <
470 ¢ / ;\ W>/
680 @ i ")> X E
1000 (0 Sy 4 \)
1500 @ ‘ ‘,7 A ‘)’,\
2200 @ S, AN M
3300 c Q%“ ey
4700 C p
6800 © J\ A \ \
Cap 0.010 € i~ :Q') G A ‘\:/‘
(UF) 0.015 (0} / > 1GN| G| G < / 'y
0.022 e Glala N !A, y
0.033 © o P EEEE N '
0.047 c 1S G|G|G N
0.068 C | a 4&) @ G N
0.10 € .\ G G N N
0.15 3, \ @ NN
0.22 ® /8.\\ cla NN Q
033 "<;>s) cla N /
047 Jrede G N ala X O
068 I\ \ G N N —
10 Yehelc G le ey N[N P ala x| x| x
N[N A
© Gla |y |y N| N[N ala z | x AKX Az
N[N alala z P NV
47 Gla NN| NN alala z|z } %
10 K NN N /‘\ alalala z N
2 I'n] R \ e z|z|z AN
47 n 1 <’ hQ z 3
100 17 z|z ] 1)
wvoe | 4 63]10 16 [25] 50 [ 4 [6.3[10 |16 |25 [35]50 | 6.3L10] 16N Zoms | 50[6.3] 10| 16 25 | 35 [s0] 4 | 6.3] 106 s | 35] 50 |6.3]10] 25] 50
SIZE LD02 LDO03 > LD LD06 A X LD12
Letter E G J K M <V N\;ﬁd Q X Y \\
Max. 0.71 0.86 0.94 1.02 1274 /%407 1.78 2.29 2.54
Thickness | (0.028) | (0.034) | (0.087) | (0.040) | (9050) Q 55) | (0.070) | (0.090) | (0.100) |<ei®

PAPER 77 7 EMBOSSED - % \:
7S S /4(\\
- = Under Development & SS—r

*Optional Specifications — Contact f%&) %} L
capacitance values %

NOTE: Contact factory for n

S X

/A\V/x«%&\ .



MLCC Low Profile’> AN/ X
General Specificatioqﬁgv (\QJV

_ 7 N\Y ) SN
N GENERAL DE BTION
k AVX introduc% LT series comprising a range of low profile
products | r XbR dielectric. X5R is a Class Il dielectric with
temperat ation of capacitance within +15% from -55°C to
+85° ings include 0402, 0603, 0805, and 1206 packages in

C ,Now profile designs. The LT series is ideal for dec g
igring applications where height clearance is ||m|ted

A%
PART NUMBER (see page 2 for complete p number explanation)
I& 2

T f M&%T?

Size Voltage D|electr|c Capacltance Failur: rminations  Packaging Special
LTO2 - 0402 4V =4 X5R =D Tolerance Rate T = Plated Ni 2-7"Resl Code
' 0,

LT03-0603  6.3V=6 Ngts+  K=x10% A and Sn 4=13"Reel CSXW
LTO5 - 0805 1i0vV=2 ber of M = £20% Applic 7 = Bulk Cass. See table below
LTO6 - 1206 16V =Y Zeros 9 =Buk

Contact

Factory

For

Multiples

<\ B
CAPAWE RANGE (X5R DIELECTRIC) %lv
AN LT06

)
SIZW LT02 LT03 LT05

WVDC 4 4 6.3 oy 6.3 16
Cap 0.33 7 \ “
03] 047 /O~ Z(
0.68 =

22 LY i
47 AN \\ 7
100 AN ey
WVDC 4 &) 6.3 16 5, 06 10 16 S—r16Y
SIZE LT02 _ &\ LT03 . LTO05 _ 506

Thickness | (0.014)
N\ _ \PAPER

&\)

Special Code Table

Letter © S :gx" w %
Max. 0.356 6 95 1.02
ok @» (0.038) | (0.040) 4{

RoHS

COMPLIANT

’ /. @



Automotive MLCC%>
Automotive h? O
N

Pa)

QV
GENERAL DESCRIPTI% )@
AVX Corporation has suppo(déthe ‘Automotive Industry requiremzdior

Multilayer Ceramic Capacitorscdgsistently for more than 10 years, Prddcts
have been developed a ed specifically for automotive ap }ons and
&e QS9000 and VDA 6.4 approvex.

all manufacturing fagilities
As part of ou % Wed investment in capacity grigiaiie of the art
technology, \Cﬁ w transitioning from the esta Xg /Ag electrode
system to a'% @ etal Electrode system (BME).

AVX is%ir}q ECQ200 as the qualification @e or this transition. A
q\

de N’Leo ification package is available e and contains results on

a f part numbers including: \O

e X¥R dielectric components containing BME electrode and copper
terminations with a Ni/Sn plated overcoat.

e X7R dielectric components, BME electrode with epoxy fipish for conduc-
tive glue mounting. A

e X7R dielectric components BME electrode and sgt r?inations with a
Ni/Sn plated overcoat.

* NPO dielectric components containing Pd/ %r de and silver termi- 4\\
nation with a Ni/Sn plated overcoat. \

HOW TO ORDER CI{

TE A F Ot 11 8

Size Voltage Di Capacitance Capacitance Failure Rate Terminations Packaging Special Gode
0603 1ov=Z ¥ -q‘,\/- Code (InpF)  Tolerance 4 = Automotive T = Plated Niand Sn 2=7"Reel A= Stq/fsegﬂft
0805 16V = Xg'=C 2 Significant J=+5% Z = FLEXITERM™ 4 =13" Reel
1206 25V _%) K=F Digits + Number  K=+10% U = Conductive Epoxy S

S of Zeros M = +£20%

1

1210 \ = ‘
1812 e.g. 10uF =106
2
5000 =7
NOTE: Contact factory for non-specified capacitance values. %\ «

COMMERCIAL VS AUTOMOTIVE MIRCﬁgROCESS COMPARI’QQN/

ANy
Commercial A - v Automotivgy
Administrative Standard Part Nu s\ N Specificiit Mdtive Part Number. Used to control
No restriction on wpd gurchases these parts. supp&\( uct to Automotive customers.
- Ve
Design Minimum cerafi I’fiégness of 0.020" ngeramic thickness of 0.029" (0.74mm)
omall 7R product. /,\

pd
P ) »
Dicing Side & argins = 0.003" min \ 1\@@ & End Margins = 0.004" min
A Q} @J Cover Layers = 0.005" min 1.
Lot Qualification é\EIA RS469 W Increased sample plan - ! V
(Destructive Physical \J stricter criteria.
7N

Analysis - DPA) N A
Visual/Cosmetic Q%\ Standard process and inspection 100% inspection /‘r/ &
N
ess

Applicatio s Standard sampling for accelerated Increased samplin fdéx&elerated wave solder on
wave solder on X7R dielectrics X7R and NPO f@) by lot by lot reliability testing.

All Tests have Ac}:ept/Reject Criteria 0/1 A
‘32/
</\

</\
AV XP0E .



Automotive MLCC%)
NPO/X7R Dielectric o |17

N
FLEXITERM™ FEATUB%)

%

a7

% Q\T’
a) Bend Test K b) %erature Cycle testing
The capacitor is sol% tile PC Board as shown: &go Termination” has the ability to withstand at least

00 cycles between —-55°C and +125°C
N A2 Z
A

90 mm @4
Typ bend test results are shown below:
Style Conventional Term Soft Term

0603 >2mm >5 4§
0805 2 5
1206 sz i5‘\_® $

ELECTRO@NKTERMINATION&ONS

)@) NPO DIELECTR &
k NPO Ag/Pd Ele@
&) Nickel Barrier Termiiiation
PCB Application

g@’ ==
@p&

TAV/AS

1mm/sec

Ni —
v =

Figure 1 Termination Code T

X7R Dlu/:@c\mc k
N
) e X7R Nickel EWe
X7R Dielectric Soft Termindtia
PCB Mplﬁap’o@' PCB %ﬁon
Ni
Sn—— X7 Cu— vy
b zf&
Cu \

%ﬁ? Termination Code T

)

igure 3 Termination Code Z

/<> Conductive Epoxy Termination

Hybrid Application

Figure 4 Termination Code U//

. Ao

4R

%l Ni
%O '(I';el:'mination —_4:)/ &
Conductive |
Epoxy — %



Automotive MLC\(_I/@N PO 2 YAV X

Capacitance Range _ iV
7z ﬁ\\l JASE

0402 0603 0805 1 7, N 1210 1812

25V [ 50V 25V a3 o0y, | 25V 50V [ 100V 25V 50v_A7100V] [\200V | 500V 25V 50V 100V [ 200V 50V 100V
100 10pF| C C G [ G J J J J J7 J J J
120 12 C C G L G J J J J J N J J
150 5] C C <N G G J J J RN ~d J J
180 i8] C C X )P G J J J J J
220 22 C C RV ¥ G J J J AL X J
270 27 C LN\ G G G J J J NN J J A
330 33] _C AN G G J J MY\ J J V
390 39| ¢ INC< G G G J J A EE)] J J N
470 7| EAN G G G J J LAY J J - kel
510 51 AN G G G J J N4 U J J S
560 s[wCc N C G G G J ~J A N J J J 11=
680 68 O\ C G G G J NN U J J J PoNLE"4
820 R M © G G G N J J J J AXLY
ﬁjﬁ,\ JOO W C © G G G | ¥ HL & J J J J - \"'\\‘|
) 1 G G G N DJ J J J J Al N
15% 7750 G G G X/ J J J J % NI
181 ¥ 180 G G G o J J J J J x X[
221 220 G G G J J J J J J ey 4 A
271 270 G G G J J J J J J
331 330 G G G J J J A J J A7
391 390 G G J J J AN J J XA
471 470 G G J J N N J J X/
561 560 J J J N J J R ¥
681 680 J J J 1 J J J AR
821 820 J J_ N = U J J A ZAN
1021000 J N IZT J J AN LI J J J
122 1200 J J J ALY J J M M
152 1500 AN J M M - \¥% J J M M
182 1800 7 N\ J M M NNy J J M M
222 2200 V4 J M M N A J J M M
272 2700 ) X[ J M > J J M
332 3300 v 4 ¥ J M < AT J J P K K
392 3900 /N J J P K K
4724700 P ) 54 J J P K K
103 10nF B

25V | 50V 2BV | 506 ﬁww 25V 50V | 100V 25V 50V 100V 200V | 500V 25V 50V 100V | 200V 50V 100V

0402 A \\.6\0:\3ﬁ 0805 1206 1210 1812
PR N
Letter A >N NE G J K M N P Q X Y 2
Max. 0.33 @) 0.71 0.86 0.94 1.02 1.27 1.40 1.562 1.78 2.29 2.54 2.79
Thickness | (0.018) | (0.0% (0.028) | (0.034) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110) /O
.\ ' PAPER EMBOSSED
sl

A2

&

I s



Automotive MLCC2X7R 2> YA/ XS

Capacitance Range iV
Z NN Z NN
5

0603 J’l 1206 7 12}0 1812 12220

16V [ 25V [ 50V [ 100V [200V416\ [ #5W] 50V [100v [200v | 16V [ 25V [50v [100v [ 200y4B0cy] 16W] 25V [50v [100v |50V [100v |50V
12fCp 1 GGG G[@& & [ J J | J J J [ J J 4RI KTKIKTKTK K
) 18] G |G |GG ANTJI [J T [ J | J J [ J J A N[K[K[K[K[K[K
222 22| G | G | G N T [ J [ J [J J [ J N | [ K [ KK [K[K[K
332 33| G [ G [ G J [ J [ J[J [J J [ J |4 V)I K [ K[ K [K [K [K
472 471G [ G [ & [ Y J [ J [J J [ J [J T A | N K [ K[ K |[K |K |[K
103 0 G [ GaeN G J [ J [ J[J [J J NN K TK[K[K][K[K
o3 1 G | C A Y T [ J [ J | ™ T | WY KK |K |K |K |K
153 5| CAR KJJ J [ J [J [ ™ T AN K I K [ K[ K |[K |K |[K A
183 18 |6/ ! J [ J [J [ ™ &/ i K | K| K |[K |K |K O
223 2 | RATA4 G J [ J [J [ ™ MO A J K TK[K [K[K [K S
273 2AGNG [ G J [ J [J [ M [« KT NJT [J J K [K[K [K [K [K ‘ V
333 3 G | G J [ J [J [ M| SNIN [T [J J K [ K[ K |[K |K |[K
473 N7 G | G J [ J [ TI[J [ ™ K K[ K [K [K [K
BN _ % G |G |G I /,‘iVIT_ J J [ J [ M K [K [ K |[M|K |[K %‘
WA Y| G [ G [G J [ J [ Uy 1 J [J [ M K K |[K [M[K [K
AL V& | G |G |G J [ J [ J s J J [ J [ M K [ K[ K |[M|K K
104 70 G [G [G J [ J [ ™ i’ J J [J [ M K KK [M[K [K]|,
04 20 T [ J [ ™ J Y KKK [P |K [KR¥Y] 7
154 150 M [N | M J J [M [ M K [ K[K [P [K [K][X
224 220 M [N [ M J [ M Q M [ M [ M [P [M [M4
334 330 N [N [ M J [ M N Q P[P [P [Q N X
474 470 N [N [ M M| M7 P[P [P [Q ]
684 630 N [N M | Q [l P[P |Q XN |
105 [Cap 1 N [ N My [} P [ Q [ Q%N X
155 [(Wh) 1.5 (o Wk =X P Q [ZYDYIM[X
225 22 A Q7 X [ ZANINIZ [ Z
335 3.3 Py [ X [ <A N | Z
475 4.7 \ \ramd X | ZN 17 Z
106 10 /e Q‘! EUAN Z

16V | 25V | 50V | 100V 200V | 16V | 25V | 50V, WP200V¥| 76V _| 25V [50V_| 100V | 200V 500V | 16V 25% [50V_[100V [50V_[100V |50V

0603 )865 A 1206 A\ 1210 1812  [2220
VA B AR ] . -
Letter A C E G X J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 1.40 VT.'SQ 1.78 2.29 2.54 2.79

Thickness | (0.013) | (0.022) (0.028))05;1@4) (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) (0.090) | (0.100) | (0.110)

PAPERY X EMBOSSED

. SNAGD



Automotive MLCCX8R

Capacitance Range iV

®

>
S

TAV/AS

AN

N
¢

%

|| = AEc-0200 Qualified

&

/A\V/X(%O®

SIZE - 7> 0603 0805 K/ 1206
WVDC /T R5V 50V 25V > 150% 25V 50V
271 Cap 270 I G G < X
331 ©F 330 7 N G G J Z1N Y
77 T70% 1 G G 7 U
681 68Q7 M A G G XS J
702 H000X 7 G G ~ N J J J
52 PN G G A J J J
782 ARy G G N J J J
257 7 72500 © G AN A2 J J J J /
272 7R\ W00 G AN YT U J J J O
332 TR ) 3300 G ANEPL) J J J J Sy
392 AN 3900 G AN J J J J
772 N 7700 G AT J J J J ‘7‘
562 4 N 5600 G ~ \GY J J J J X/
AN 6800 G N SNSG J J J T X
T~ 8200 G <72~ G J J J Y
8108 Cap__ 0.01 G Y N G J J J AN
‘(éz' 0012 G G J J J i
133 0.015 G v G J J J T IIX
83 0.018 G G J J J /7
223 0.022 G G J J J AN
273 0.027 G G AU J T a7 M
333 0.033 G G ¥ r S\ J T XL U
393 0.039 G G AN J TX I
773 0.047 G G . N 7Y J <L Y5 J
563 0.056 G 1~ N N ANS M
633 0.068 G Y N N v, » M
523 0082 G 17T N N /fv%) ]
104 0 G . N N X778\ M M
24 0.12 G S N N N_ NN ' M M
54 0.5 AR A N Y M M
84 0.18 A N NN M M
204 0.22 — 7 ) N ~ M M
274 0.27 Sl » TN N Sy, ¥ M M
334 0.33 7 X7 N Y M M
394 0.39 7N\ N vood M
777 0.47 EV AN Cad N v M
684 0.68 Vs O M
824 082 X/
105 T AN
VWOG VAN N5 25V 50V 25V 50V 25V 50V
7
SIZE A\ <) 0603 0805 1206
ZZAN Y
Lefter [ A | CR1V E G J I P 1 O A A
Max. 0.33 N O.EN 0.71 0.86 0.94 1.02 1.27 1.40 152 1.78 2.29 254 2.79 O
Thickness | (0.013 (0022 (0.028) (0.034) (0.037) (0.040) | (0.050) (0.055) (0.060) | (0.070) (0.090) (0.100) 0.110) S
A\ ; PAPER EMBOSSED ‘ ‘Z
ent (Contact

= Under

4R

ced samples)
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APS Series

> CIVAV X

APS for COTS+ Appliatiors P
VAN

HOW TO ORDER

U @Ieotrio components containing BME electrode and co
%& Ni/Sn plated overcoat.

PA

GENERAL DESCRIP.

As part of our contiv% support to high reliability customers, AVX
has launched an Autompotive ®lus Series of parts (APS) qualified and manufactured
in accordance wit otive AEC-Q200 standard. Each production batch is

quality tested t e ced requirement and shipped with a certificate of confor-

mance. On basis a reliability package is issued to all APS customers:

A detall ifffation package is available on request and contains rgsul

range of mbers including: )e
mations

R dielectric components BME electrode and soft ter| ions with a Ni/Sn
plated overcoat (FLEXITERM™).
e X7R for Hybrid applications. X
e NPO dielectri mponents containing Pd/A trode and silver termination
with a Ni/S overcoat.
We are al\a'ole to support customers v%uire an AEC-Q200 grade compo-

nent %h‘ ith Tin/Lead. 7/

X

APO3 5 A 104 K Q T 2 A

R R e e

Size Volta: jeisictric Capacitance Capacitance Failure Rate Terminations Packaging Special e
AP03=0603 16V = 0=A Code (In pF) Tolerance Q=APS T=PlatedNiandSn* 2=7"Reel A=Std t

AP05=0805 25V %3 X7R=C 2 Significant Digits + J=15% Z = FLEXITERM™** 4 =13" Reel
AP06=1206 - Number of Zeros K=+10% U = Conductive Epoxy** S
AP10=1210/, 100 21 e.g. 10pF = 106 M = +20% B = 5% min lead ‘ v
AP12=1 =2 X = FLEXITERM™ with

V=7 5% min lead %

B e R

SS—

NOTE: Contact factory for availability of Termination and Tolerance Qpti pecific Part Numbers. &

40
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NPO Automotive Piiis Series / AP&

Capacitance Range @QV‘

TAV/AS

. \. N PAPER

EMBOSSED

/A\V/X%O®

17
AEG %%-

-A \‘—
0603 0 1206 .2) 1210 1812
25V | 50V 100V ,éﬁ 50vY | 100V | 25V 50V 100V | 2007 L 580v° | Y25V [ 50V [ 100V | 200V 50V 100V
100 10pF| G G G AN J J J J J NI
120 2] G G G 2y J J J J J N LD
150 5] G G AN J J J J J AN
180 i8] G G N A J J J J S WX J/
220 2| G G\ GY | J J J J J OIS Y T
270 27| G MNN\S J J J J J ARNNY
330 33| G N o720 G J J J J N YN /
390 39| G G J J J J ZANL 1 O
470 47 R DGY G J J J J ND J S
510 51 LGNS G G J J J J . [\ J
560 s ¢ ¥ G G J J J NN D J A
680 48 |N.GY G G J J J [N J %
820N NG G G J J AN N[V J AN
ATl G G G J I [RdATSS J J PARN )
X >N G G G J J J J J (/N S
1518 150] G G G J J J J J J 7 NS
181 180] G G G J J J J J J i N\
221 220 G G G J J J J J J 4 'S(r
271 270| G G G J J J J J J 7 }
331 30| G G G J J J J N N
391 30| G G J J J J J ASA < Y
471 4701 G G J J J J J 1N A
561 560 J J J J | W PRV AN
681 680 J J J J a J WA\ Y
821 820 J J J AL/ AN <]
1021000 J J J | Y J LA J J
122 1200 Nl J JNN M M
1521500 1 Nd M M 4 Vv N M M
182 1800 XY M M NN U M M
202 2200 17 3 M M A Y J M M
272 2700 pai S M Q A ¥ J M
332 3300 - J M Q J J P K K
392 3900 7 Nead J J P K K
4724700 SN w J J P K K
103 10nF Yy
25V | 50V 100V_a%, 25V %] 60V 100V | 25V 50V 100V | 200V | 500V 25V | 50V | 100V | 200V 50V 100V
0603 - O\\) 0805 1206 1210 1812
N\ ‘7))
Letter A AN N G J K M N P Q X Y z
Max. 0.33 N A 0.71 0.86 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79 /
Thickness | (0.013)s | +(0.02 (0.028) | (0.034) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)

0 9001 certified

' A

COMPLIANT

%

@{jv

41



X7R Automotive Piﬁs Series / AP& AV X

Capacitance Range %V‘
Z \3\1 P Q\l

0603 J’l N 5 1206 A /\12% 1812 (2220

16V [ 25V [ 50V [ 100V [200v46\L [ #5W] 50v 100V [200v |16V [ 25v [50v [100v ZOOMO(N 6V 25V | 50V [100V |50V |100V | 50V
102 |Cap 1| G G G G @ V J J J J J J J J £ X K K K K K K
182 [(nF) 18| G G G G A N[ Y J J J J J J J J K K K K K K
222 221 G G G 5 Lol | J J i J d ] LN “T K K K K K K
332 33| G G G » J J J J J J J J |8 Ay K K K K K K
472 47| G G | & 3 J J J J J J J AL NN K K K K K K
103 0] G Gane N G J J J J J J J 4NN J K K K K K K
123 2] G 3 N[N J J J M J AN | K K K K K K
153 5 | G KG] J [ J [J [ M T AN K/ K[ K[K[K][K[K A
183 18 |8/ v J [ J [J [ ™ 7 ..l I K [K[K[K[K[K O
223 2 | SATA4 G J [ J [T [ ™ NATAT [ K| K|K K [K [K S
273 /A GNG [G J [T [J [ M [« &I NJT [T [ K [ K[K [K[K[K ‘ “7
333 X G [ G J [ J [J [ ™M [ SIX [T [T [J K K [K [K[K[K
473 7Y G G J J J I J M K K K K K K
558N G |G |G J [ J [J /,'%_ J [J [J [ ™ K K[K [M[K [K %‘
S Y| G [ GG J [ J [ Uy [T [T [T [ ™ K[ K[K[M][K[K
BAF Ve | G [ G |G J [ J [ J s J [J [J [ M K [ K[K[M][K[K
104 100 | G G G J J M ™ J J J M K K K M K K | »
124 120 J J M J J M M K K K [ K KXYl M
154 150 M N M J J M M K K K P K KT X
224 220 M N M J M Q M M M [ M [ M 4
334 330 N [N [ M J [ M N Q P TP [P [Q [XNX
474 470 N [N [ M M| M7 2A]\ PP [P Q] "y
684 680 N N M [ Q - P P Q X b
105 [Cap__1 N [ N My q P Q[ QAN X
55 [[F)_15 Q [ [Io=, P [ Q [Z Y DIM[X
225 2.2 A Q7 X [ ZANINIZ [Z
335 33 Sy |7 [ EE N | Z
475 4.7 \ \y X [ 2N\ 1 Z
106 70 /. h EUAN Z

16V [ 25V [ 50V [ 100V | 200V | 16V | 25V [ 50V, OW200VY 16V [ 25V [50vV 100V [ 200V [500V] 16VAL 25% [ 50V 100V [50V[100V |50V

0603 9805 XA 1206 Al N 1210 1812 [2220
VA B AR ] . l
Letter A © E ‘G Yl J K M N Py Q X Y Z
Max. 0.33 0.56 0.71 0.94 1.02 1.27 1.40 VT'52 1.78 2.29 2.54 2.79

Thickness | (0.018) | (0.022) | (. ozs)\&\o@ (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)

PAPERY_< EMBOSSED

\ uallfled
s/ 94 1S0 9001 certified

A %\ cmﬁr
o IR,



MLCC with FLEXITERM™ WA\ X

General Specification

) )
GENERAL DESCRIPTI j%}hv S V

With increased requiremen the automotive industry for addifj

ay be
e hood

enhanced mechanical s . It was noted that many compo

subject to severe flexing<arid’vibration when used in varioussund
automotive and %sh environment applications.

To satisfy t tigement for enhanced mechanicat’sxeifgin, AVX had to
find a way Of¢ ing electrical integrity is maintains st external forces
are beirg B%.I d to the component. It was foapdithat the structure of the
ter| inc‘%ﬁ eded to be flexible and after uc&aroh and development,

hed FLEXITERM™, FLEXITE is*designed to enhance the
m ical flexure and temperature cyé performance of a standard
ceramic capacitor with an X7R dielectric. The industry standard for
flexure is 2mm minimum. Using FLEXITERM™, AVX provides up to
5mm of flexure without internal cracks. Beyond 5m he capacitor
will generally fail “open”. y\

As well as for automotive applications FLEXITERMgMiﬁrovide Design
n

N/
Engineers with a satisfactory solution when designi Y?S which may be AP%%‘TIONS
subject to high levels of board flexure. @exure Stress Circuit Boards
}@% &e g. Depanelization: Components near

edges of board.

PRODUCT ADVANTAGE% ) o
Variable Temperature Applications
* High mechanical performange.ddi to withstand, 5mm ber@ e Soft termination offers improved reliability
guaranteed. %? performance in applications where there is
e Increased temperature &y<ling performance, 3000 cycles and beyond. temperature variation.

e c.g. All kind of engine sensors: Direct

¢ Flexible terminatio
; connection to battery rail.

e Reduction in cir rd flex failures.

Automotive Applications
system. PP <

¢ Base metal O{KOL %\
* Automotiye Bt ddmmercial grade products available. * Improved reliability. ;’?
e Excellent mechanical p ce and .

thermo mechanical perfon

HOW TO ORDER /4,\\

\‘ /

0805 5 C 104 \57 A 2 A
Style Voltage Dielectric Capacitar apacitance Failure tions Packaging Special Code
0603 6=6.3V C =X7R Code (I Tolerance Rate SXITERM™ 2 = 7" reel A = Std. Product
0805 Z=10V F = X8R 2 SigADigits/+ J=+5% A=Commercia! 4 =13" reel
1206 Y =16V Nunbeof Zeros K=+10% 4 = Autognotiye
1210 3=25V e. .,1451— 100nF M= +20% \ /
1812 5= 50V &) {/\

1=100V ‘

2 = 200V %) ‘ Ve
@ \

NOTE: Contact factory for ﬁnk ity"of Tolerance Options for Specific Part Numbers.

%(}l &fi

<<>\‘»§)

INA, D o



MLCC with FLEXITERM™

Specifications and Tg\s&l&lﬁhods

2

e —

eV X

N
PERFORMANCE TESTJ%

AEC-Q200 Qualificationcﬁ

e Created by the Automdtive Eiectronics
Council %

e Specification g&iNing, stress / '

test qualifi @@
passive @wents ;
Testiny\
K te@éed to compare
ination to
AI‘:%\ EEZOO qualification:

e Bend Test
e Temperature Cycle Test

BOA

Accordifg to ABZ-G200
Te&oedure as per AEC-Q200: (

<+
Q|lD TEST PROCEDURE

LOADING
IFE
. Al

le size: 20 components

n: 90mm Minimum deflection spec: 2 mm

e Components soldered onto FR4 PCB (Figure 1)
e Board connected electrically to the test equipment
(Figure 2)

BEND TESTPLATE

CONTROL
PANEL

P ] Fig 2 - Board Bend test
BOARD BEND TEST RESULTS @ Fig 1 - PCB layout with electrical cg! ions equipment
AEC-Q200 Vrs AVX FLEXITERM™ Bend Test ):—
_ 0603 _ 08 ‘ -
£ o 3 &7 A\l@s ANCED SOFT
3. E 0 £ 8 %‘%‘:—E WMINATION BEND TEST
£ 5 EAIK 7 PROCEDURE
20 NPO } X7R }X7R soft term "37 NPO } X7R }X7R soft term Bend Test
o The capacitor is soldered to the printed circuit
12 1206 £12 = board as shown and is bent up to 10mm at
5127 2 5y 1mm per second:
& 6 % 61 A
% 47 § 4 ()
3 zfﬂ 2 2
c/g: 0 } ‘T} @ 0 ; U ] O
NPO X713 X7R soft term NPO X7R X7R soft term Max. = w
TABL MARY

Typical bend test results are shown below:

Style Conventional Termination FLEXITERM™

0603 >2mm >5mm

0805 >2mm >5mm

1206 >2mm >5mm %} V
TEMPERATURE CYCLE TESTB@% DURE
Test Procedure as per AEC-Q200:

The test is conducted to determine th%stance of the
component when it is exposed to emes of alternating
high and low temperatures. %

e Sample lot size quantity 8Ces

e TC chamber cycle fro 50} to +125°C for 1000 cycles
e |nterim electrical mes mients at 250, 500, 1000 cycles
e Measure param e&ar acitance dissipation factor,

?Qt(,y

insulation regista
.

emperature Profile (1 cycle)

+1250C
+250C m
55C i ‘

i-———— 1 hour 12mins —

44

%

>
INA, D

:g:}é\@”’

e The board is placgq%n 2 supports 90mm
|

apart (capa ide”down)
e The rowsf C§pleitors is aligned with the

load skadsiag knife

U_4a
%DW *\]}O

e The load is applied a %ﬂeotion where
the part starts to grack'ig’récorded (Note:
Equipment dete‘ﬂ{}e start of the crack
using a hig e{;i e current detection
circuit) %}

e The

&%‘*

deflection capability is 10mm



MLCC with FLEXITERM™
Specifications and Te%yl@lﬁhods

2

SS—

s

TAV/AS

V\l
BEYOND 1000 CYC

Q\l
MPERATURE CYC%’?%I’ RESULTS

10 A 0805
8 A\) 8
S ;\% / /% R AN
L(E 4 (\0‘ / <\ E 4 Wl
2 D ~ D L, OV
R \"Z ,
i ’ i ) 0 i * i
0O 500 1000 1500 2000 "2500 3000 0 500 1000 1& 2500 3000
1206 0
10 @ 10 &
: A
P & RS I7
L(E 4 va LCE 4 \\
Ea—a .
0 = . : . ’ ) )
0 2500 3000 0 500 1000 1500 2000 2500 3000

500 1oo§y 000
/\0%

AEC-Q200 specificatio

SoftJehs -

- No Defects up to 3000 cycles

1000 cycles compared
3000 temperature c

FLEX@%’I TEST SUMMARY

e Qualifiedto AEC-Q200 test/specification with the excep-
tion of using AVX 3000 temperature cycles (up to +150°C

bend test guaranteed greater than 5mm).

e FLEXITERM™ provides improved performance comp

to standard termination systems.

WITHOUT SOFT TERMI

Maijor fear is of latent board flex failures.

m@%

e Board bend test improvement by

Soft Term

¥
/A\V/x%y

WI@%% TERMINATION

open failure mode beyond
5mm flexure.

a % to 4 times. .
ﬁ\Temperature Cycling: %}

O‘ 0% Failure up to 3000 cv%
cles

—No ESR change up t

45



MLCC with FLEXITERM™

Z

e —

a7

%

TAV/AS

X8R Dielectric CapacAi@ﬁdE‘Range
RV

AN
2

%

46

)

%y\

v

K

e —

D = AEC-Q200 Qualified

2

iV
N
Agé»

2

/<'>

%y\

o

&

/A\V/x«%&\

= Under

4R
K

7

K

4R

A
SIZE _ /X 0603 080 1206
WVDC /T R5V 50V 25V > 150% 25V 50V
271 Cap 270 7 % G G < X
331 ) 330 7 N G G J Z1N J
471 VAN & G G RN =
681 68Q7 M A G G LXDH J
102 000X NS G G ALY J J J
152 L aNIN00 T G G AN T J J J
182 A ARy G G N\ 3 3 9
257 7 72500 © G AN A2 J J J J /
272 72\ W700 G AN YT U J J J O
332 N7 ) 3300 G NLAH U U 3 J S
392 AN 3900 G AN J J J J
772 N 7700 G AT J J J J ]7‘
562 4 N D 5600 G . \G' J J J J =
2 N/ 6800 G SN NG J J J J <
2% 8200 G L7~ G J J J J
8108 Cap__ 0.01 G Y N G J J J AN
‘(?' WA __0.012 G G J J J A7/
153 0.015 G - G J J J T T I
183 0.018 G G J J J 1/
223 0.022 G G J J J N\ J
273 0.027 G G A J J J a7 A
333 0.033 G G Y\ J J XA\ J
393 0.039 G G AN U T NXL/
473 0.047 G G N Y J <Y Y J
563 0.056 G 1 =] N N SONNA, M
683 0.068 G || N N YN ¥ M
823 0.082 G A | 1? N N 7 7] &) M
104 0.1 G AT Y N N X778\ M M
24 0.12 G NS N N N_ NN ' M M
154 0.15 VARY.A N EEEN M M
184 0.18 » N NN M M
224 022 _ 7 ) N NV M M
274 0.27 Sl » TN N Sy, ¥ M M
334 0.33 7 X7 N Y M M
394 0.39 7N\ N v d M
474 0.47 VAN Ll N A4 M
684 0.68 XN M
824 082 . XS
105 T AN
WWOG YA N N 25V 50V 25V 50V 25V 50V
Y7
SIZE /’\ ('/ 0603 0805 1206
AN
Lefter [ A | CR1V E G J I P 1 O A A
Max. 0.33 N O.EN 0.71 0.86 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79 O
Thickness | (0.013 (G022 (0.028) | (0.034) | (0.087) [ (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110) s
A\ ; PAPER EMBOSSED ‘ ]Z
ent (Contact

ced samples)

2

'v

@;v



MLCC with FLEXITERM™

X7R Dielectric Capac@r)dE‘Range

2>
2

TAV/AS

A ~—
AN

0603

0805

1210

1812

16V

Tov_ | 25v

50V | 100V

16V | 25V

50V

100V | 16V | 25V 50V

100V

101

26v [ s0v [ 100v zpd%)v

200v_| 16V QNKOV 100v_| 200v

151

181

2./ A
Ny

271
331

471
561
681

222
272
332

472
562

822
103

153
183

273
333

473
563

823
104

P

Al

154

AN

i
N T

184

A

274

474 <A TN

564 Xr

824

105

AN A

W]

£
i

7

714

185

225

475

I

106

226

16V

25V | 50V | 100V | 200V | 10V

16V 25V

200V | 16V 25V 50V_| 100V | 200

RN
7Y

50V

100V | 16V | 25V 50V

100V

0603

(_/] 1210

1812

Letter

A C

¢ 17

Max.
Thickness

0.33 0.56
0013) | (0.022)

0.71 0.86 |

2.29

(0.090)

2.54
(0.100)

1.27 1.40 il 9 XB
(0.050) | (0.055) | (0. .070)
v

(0.028) | (0.08 (.
PAPER &

- = Under Development %

*Optional Specifications — Contact fa

NOTE: Contact factory for no@d pacitance values

/A\V/):(%y

47



Capacitor Array \f& \f& /A\V/)x
Capacitor Array (IPCL\QJV‘ {\QIJV

N N
BENEFITS OF USING %ITOR N
ARRAYS

AVX capacitor arrays offer-deyjgners the opportunity to o¥’high volume users of cap arrays using the very latest
lower placement cos%grease assembly line output @ement equipment capable of placing 10 components
through lower co ne unt per board and to redu per second, the increase in throughput can be very signifi-
real estate requir mﬁ%@ % cant and can have the overall effect of reducing the n er
Reduced 7 of placement machines required to mount compo\ni@%
Placement, cagts “are greatly reduced by effectively wacing If 120 million 2-element arrays or 40 million 4-¢l arrays
one de%e\/lqs ead of four or two. This resultﬁqr{/@r ased were placed in a year, the requiremen%r‘p ement
h}\ Al i W

t and translates into savings magHine time. equipment would be reduced by one ma
e levels are lowered and further ings are made , , ,
During a 20Hr operational day a in& places 720K

on §glder materials, etc.

components. Over a working y f &/ days the machine
Space Saving can place approximately 120 fﬂi If 2-element arrays are
Space savings can be quite dramatic when compared t mounted instead of discr ompdnents, then the number
the use of discrete chip capacitors. As an example, \@ of placements is reduc% factor of two and in the
0508 4-element array offers a space reduction of >48%.vs! scenario where 1 illion 2-element arrays are placed
4 x 0402 discrete capacitors and of >70% vs. 4 3 there is a saving ICk and place machine.

discrete capacitors. (This calculation is depep ow'the Smaller vol

) , s can also benefit from replacing
spacing of the discrete components.)

nents with arrays. The total number of
educed thus creating spare capacity on

discrete O'Qo\
Increased Throughput plaoemeﬁj It A :
) : : pla ntdriachines. This in turn generates the opportunity
Assuming that there are 220 passi 3 mponents placed in to s overall production output without further invest-

amobile phone: ment f new equipment.
A reduction in the passive @\o 200 (by replacing
rays)

discrete components wit results in an increase in

throughput of approxi .
dots increases throughput by 18%. A

A reduction of 40 p!
W2A (0508) Capacitor Arrays ‘\-‘
1 pc 0508 Array

ON

4 pcs 0402 Capacitors =

14 10
(0.055) (0.039)

» 2.1 (0.083) —»
6in2) AREA = 3.95mm?2 (0.188J

5.0 (Q-
AREA = 7.0% \
The 0508 4—elemen}g@:ﬁ r array gives a PCB space ;@ @f over 40%

vs four 0402 discrel® d over 70% vs four 0603 cf capacitors.

v

W3A (0612) Capacito
4 pcs 0603 Capacitors

pc 0612 Array

Il BN En .
oA e

Il N I .
6.0 (0.236) ——————» 3.2 (0.126)
AREA = 13.8mm2 (0.543 in2) AREA = 6.4mm?2 (0,268 1\2)
The 0612 4-element capacitor array gives a PCB spa@%\ f over 50%

vs four 0603 discretes and over 70% vs four 0805 & capacitors.

. /A\Vﬂz%()&
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Capacitor Array 2 \.@ /,.‘\V/)x

Capacitor Array (IPCLQQV' AQJV
N N
XA \? GENERAL \%NPTION
— _ . o AVX is thesMmarket leader in the development and manufacture of
y : capacitor, away) The smallest array option available from AVX, the
- - -k X\ “W O405%ﬂent device, has been an enormous success in the

ity the marketplace.

& - e %‘\ AVX capacitor arrays are available in X5R, X?R C0G)

w X Tafgcomrivinications market. The array family of products also
0405 - 2 Element %} 0508 - 4 Element ags the 0612 4-element device as well as 0508 2-eleme d
@ ZAN ment series, all of which have received Widespread acc WC

_ ceramic dielectrics to cover a broad range of ¢ values.
- \ 3 : Voltage ratings from 6.3 Volts up to 100 % ffered. AVX
A \ w \Qw » also now offers a range of automotive capa%srr ys qualified to
0508 - 2 Element 0612 - 4 Element AEC QZOO (See Separate table
Key markets for capacitor arrays are M and Cordless Phones,
]l Set Top Boxes, Computer er oards and Peripherals
S as Automotive appli atu S/RF Modems, Networking

"-Products etc.

/X %cltor Array - W2A41A*** <\

S21 Magnitude

TR ‘\ \

o W \\\ NN 7

1@%%\) N \\‘;3\

NP

%@ 5pF 10pF ‘\_,%\
o e {5pF s D0 F ‘

@ = — N2

RN N )

0.01 0.'1 /O\ 1' 10

oy )
HOW TO ORDER @‘ &&)

-40

103 M 5 T 2A
Style Case Array Number Volta jelectric Capacitance Capaci e%{ailure Termination ckag
Size of Caps Z 5 10¥ = NPO Code Tole: Rate Code ntlty
1=0405 % C=X7R 2 Sig Digits + J= A= Commercial T= P'%eg Ni I 4000
2=0508 D=X5R  Number of K==+18% 4 = Automotive and >n eel (
- _ Z= FLEXlTERMTM** 3 Reel 10000
3=0612 OV Zeros M = +£20% B 5% min lead " Reol 1000
=100V = FLEXITER
\ with 5%

*RoHS phL

NOTE: Contacﬁ(ry)for availability of Termination and Tolerance Options for Specific Part Numbers. $
</<>§%

INA, D -
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Capacitor Array _ 2> ‘
V

0G

TAVIA
Capacitance Range -, &

QV

AN
508

SIZE 0405  _ | 0508 N
# Elements 2 N 2 4 v
Soldering Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave
Packaging Al All Paper Paper/Emboss ‘ﬂaper/Embossed
Length MM 1.0% 1.30£0.15 1.3010.15& 1.60 £ 0.150
(in) 39 N (0.051 + 0.006) (0.051 8006) (0.063 = 0.006)
: MM 015 210£0.15 2 ] 3.20+020
Wit i %ﬁo.eo@ (0.083 = 0.006) B0 ‘08) (0.126 = 0.008) A
Max. M7 066 094 L ANHT 1.35 O
Thickness %" (0.026) (0.037) (O( 037) (0.053) S
wich, N[ 16 % 50 [ 16 [ 25 [ 50 oo™ 16N 25 [ 50 [100 [ 16 [ 25 [ 50 | 100 ‘ Vt
1RO Wo %
1 12
Jy 15 N %
R ™ %
2R2 22
2R7 2.7
3R3 33 k
3R9 39
4R7 47
5R6 56 &
6R8 638 A
8R2 8.2 \% >
100 10
120 12
150 15
180 18
220 22
270 27
330 33
390 39
470 47
560 56
680 68
820 82
101 100
121 120
151 150 | \ %\
181 180\9 —r
221 22
A 1~
331 %‘
391 %
471 470
561 560
681 680 P %
821 820 /4 S
102 1000 —
122 1200 ‘ \ &)
152 1500
182 1800 <®_ »
222 2200 N
272 2700 }%
332 3300 4 4@>
392 3900 !
472 4700 /] N
562 5600 ) /
682 6800 & '& N O
822 8200 _ 4;,), S
b%\' A%, \]7
50

m:%y



Capacitor Array _ %>
Capacitance Range —d%g}iﬁtsn

Z

S AV

Q7
AN

AN
05

L}

SIZE 0306 : 0508 N 0508 0612
# Elements 4 P 2 2 ey A 4 4
Soldering Reflow Only A Reflow Only Reflow/Wave /\ L8 Reflow/Wave Reflow/Wave
Packaging All Pager™ A All Paper All Papm Paper/Embossed Paper/Embossed
Length MM 1,60+ 1.00+0.15 1.30 = 01 1.30£0.15 1.60 = 0.150
(in) | Q863+ 800 (0.039 = 0.006) (0.03™; 0.08 (0.051 + 0.006) (0.063 + 0.006)
Width MM NP 15 1.37£0.15 \P 210+0.15 3.20+0.20
inys "0 + 0.006) (0.054 = 0.006) A 0.006) (0.083  0.006) (0.126  0.008)
Max. WM 7050 0.66 AN, V4 094 135
Thickness B (0.020) 0.026 O (0.037) (0.037) (0.053) S
WVDS 25| 6 [ 10] 1625 [ [\e \o [ 16] 2550 [100] 6 [ 10] 16] 2550 [100] 6 10] 1625 Ls0 |1
101 Cay 0 N >
12N () 120 //\ \,>) Q%«
< 150 < [ AR
184 180 Y
221 220 v /Ka
271 270 /(/
331 330 /’5
391 390
471 470 //:&\ XSy
561 560 ’V A j N
681 680 St & S
821 820 14 AN
102 1000 L7 N
122 1200 . a_ A /<>\
152 1500 7NN ~
182 1800 N 7
202 2200 i N N >
272 2700 ya j,\,‘
332 3300 i /3 *
392 3900 /
472 4700 )Q ~
562 5600 V4
682 6800 <\
822 8200 _ @‘A Ly
103 Cap 0010 N VT
123 @A 0012 </¢h
153 0015 | - N\
183 0018 N » [~
203 Azz\y” 140
a3 Al
333 NP v
393 . %' o
473 ‘047
563 0.056 /\ .
683 0.068
823 0.082 /(\ /]
104 0.10 Sy )/
124 0.12 ‘ .
01 ) ]
184 0.18 - J\ Y
204 0.22
274 0.27 /\8% >
334 0.33 ./ % !
474 0.47 <
564 0.56
684 0.68 7T g
824 0.82 J
105 1.0 n 1™
125 12 « M V
185 15 /b,\\) Q ,:l ,
185 18 ZNKY A AN
225 2.2 1 /<> b A A
335 33 )
475 47 AN y D
106 10 \\>r\ P ¥
226 D
476 - \O 4
107 1008, o

= Currently available X7R
- = Currently available X5R
74 = Under development X7R, contact factory for advance samples

¥/, = Under development X5R, contact factory for advance samples

e

&

/A\v»:%y

51




Automotive Capa_éﬁer Array ("i% /A\v/)'(
AQL‘. dQ’lv A

NN ,
Al As the market lead e development and manufacture of capacitor

arrays AVX is % ffer a range of AEC-Q200 qualified arrays to
5

compliment odr Jgroduct offering to the Automotive industry. Both the

AVX 061 4-element capacitor array styles are qualified to the
AEC-Q2 otive specifications.

AE 0 is the Automotive Industry qualification standard apd a
1 qualification package is available on request. /
automotive capacitor array production facilities are ceme

0612 - 4 Element & O/TS 16949:2002. V

N
Y C 104 K 4 kﬂé’

T r T Tr T T "1 T T [ _l_

Style Case Array Number Voltage Dielectric Cap Capacitance Failure Rat rminations Packaging
Size of Caps 6 6.3V A=NPO Cod Tolerance 4 = Automative “gf ™Pi3ted Ni and Sn*™ & Quantity
2 =0508 =10V C=X7R “Sigmificant *J=+5% 7 — FLEXITERM ™M Code
3=0612 Y =16v ‘ K = +10% B = 5% min lead 2A=T"Reel
3=25v rmr of  M=220% 7, X = FLEXITERM™ (4000)
5="50v Zeros with 5% min lead A= 13" Reel
1=100V (10000)

g 10uF=106 2F = 7" Reel
**RoHS compliant (1000)
*Contact factory for availability by part num 9% = +M0% and J = £5% tolerance.

size  |os08 0508, W 0612 SIZE 0508 0508 0612
No. of Elements 2 No. of Elements 2 4 4
Whe 0 | 16 &\ % [ 5 [ 100 VWWDC | 16 | 25 [ 50 [ 100 | 16 | 2 [0 [100 | 10 [ 16 [ 25 | 60 | 100
TR0 Cap10 70T Cap 100

R P12 4/ V 21 (PP 120

1R5 15 ) 151 150

T 13 T8 T80

2R2 22 | N

2R 27 N 270

R0 3;

3R9 N, W

4R7 A

5R6 BV P

6R8 o8

8R2 82

100 10

120 12

150 15

180 18

220 2

270 27

330 33

390 39

470 47

560 5

680 68

820 8

o1 100

121 120

151 150

181 180

221 220

o7 270

331 330

301 390

an 470 a

561 560 p

681 680

821 820 P

100 1000 e W

122 1200

152 1500 o N

12 1800 N ) >
222 2200 A
272 2700

33 3300

392 3900 O RoHS
a2 a0

562 5600 | %

682 6800

822 8200

[ =nrorcoa

2
. /A\V/x(%y



Capacitor Array 2 @ /,.‘\V/)X

\.
Multi-Value Capamtor@}i@ (IPC) ‘V
GENERAL DESCRIPTI NY ADVA@O ES OF THE MULTI-VALUE
A recent addition to the ar oduct range is the Multi- A{ R ARRAYS
Value Capacitor Array. These.déxices combine two different ed Performance Due to Reduced Parasitic

capacitance values in rd ‘Cap Array’ packages and
b b y P 9 ctance

are available with a max ratio between the two capaci
tance values of % The multi-value array is Curr hen connected in parallel, not only do discrete capagcitors
available in t d 0508 2-element styles and of different values give the desired self-resonance &sh
the 06812 4@t style. {% additional unwanted parallel resonance also res\ul'

) parallel resonance is induced between each capacitor's

Whereas, tddate AVX capacitor arrays have b fted to self-resonant frequencies and produces afpeak /imped-
here multiple capacitors of thg saydyvdlue are ance response. For decoupling and byps %@pplications

. mltlltyalzl;Ie :Zaéméfr?uecpelz cae el ég[g;cotéhz this peak will result in a frequency bapd. ot\gduced decou-
: utti-value array r : itor ling and in filtering applications red tenuation.
of different values and can be used for broadband decou- Ping i 9 p,p X , i

The multi-value capacitor array, bining capacitors in one

pling applications. The 0508 x 2 element multi-value array N S !
would be particularly recommended in this application unit, virtually eliminates the robfelyatic parallel resonance,
Another application is filtering the 900/1800 or 1900 by minimizing parasitic ing¥ e between the capacitors,
noise in mobile phones. The 0405 2-element, low cex@ol- thus enhancing the Qroads decoupling/filtering perfor-
tance value NPO, (COG) device would be swted mance of the part.

application, in view of the space saving req @‘ of Reduced E

mobile phone manufacturers. onnecting two capacitors in parallel is a

An advanta
significant edyction in ESR. However, as stated above,
using/Wjscieie components brings with it the unwanted side
/k eﬁe%?arallel resonance. The multi-value cap array is
/s an exgéllent alternative as not only does it perform the
& same function as parallel capacitors but also it reduces the
uncertainty of the frequency response.

HOW TO OR uIti-VaIue Capacitor Array - IPC) A
102M 104M A T O
‘|’ ‘|’ T 1st Value 2nd Value
— | 1
Style Array Number Voltage Dielectric | Capacitance Capacitance | Failure Terminations ackaging &
of Caps Z=10V A =NPO Code (In pF) Tolerance Rate T =Plated Ni and Sn@* uantity
1= O 05 Y =16V C=X7R 2 Sig. Digits + K=+10% Z = FLEXITERM™{> Code
2 =0508 3 =25V D =X5R No. of Zer M = +20% B =5%minle 2A = 7" Reel (4000)

3=0612 5 = 50V X = FLEXITERMT 4A = 13" Reel (10000)
1 =100V Q with 5l lead®  2F = 7" Reel (1000)

NOTE: Contact factory for availability of Termination and Tolerance Options far"Seecific Part Numbers.

]79 Wam
‘@ IMPE %%’vs FRE
Cap (Min/MaxiiC)\ ga\ QUENCY

NPo |/ XBR/XTR 1

TTTTT

0612 4-element 100/471, ] < 291/104 os _\\\ s Capswm’//;%
[2)

0508 2-element 100/47 %Y 221/104 E 2\

0405 2-element 1@:\?\; 101/103 S 06 ) LA

~ ) § \'4

% 0.4 J'%
a \ ,
£

<! A
e Max. ratio between the x@' p values is 1:100. /\ ) ;y
1 r ulti Value Cap
e The voltage of the |.'Nr Eapacitance value dictates / Sf W M value Cap (0509

the voltage e muiti-value part. \§§ / /%/
e Only combir of values within a specific dielectric 01 100 1000

range are pos¥ble.

o

N
/4
/

%$q enty (MHz)

/. > .




Capacitor Array
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|iPe

2

2

S

TAV/AS

PART & PAD LAYOL}'f

ReD
NV

NSIONS

QY
NN

millimeters (inches)

A

0405 - 2 Element /Y PADLAYOUT |[0612- 4 Elengent PAD LAYOUT
-~ W — We————— |+—E —>|
P R °5 . e —
I ) I« : s's ; o |
FS*‘*SA ‘ | P ! f
B I :' ‘ 1 i f§
X = %O HNIERE]
| ! ) !
L o] ‘ ' ! \ »‘ BW I« l~—c/L oF CHIP»‘ I

;_ N

0508 - 2 Element PAD LAYOUT

[e—E—>|

-~ W ———
krw

TN

LBWJ L C/L»‘

\ OF CHIP ;

oL

Bsisising
N

%%%\

~—>—>

.
i
I
|
I
I
-

PART DIMENSIONS
0405 - 2 Element

OUT DIMENSIONS

par KX
%) - Element

54

&
N\

AV X

L w T BW BL 7~ 0)‘1 S AN\ B c D E
1.00£015 | 1.37+015 | 066MAX | 0.36+0.10 | O M64REF | 032:0.10 0.6 0.74 1.20 0.30 64
(0.039 + 0.006)] (0.054 = 0.006)| (0.026 MAX) | (0.014 0.004)| (0.008 Q.004) | (0.025 REF) | (0.013 + 0.004) \ (0.018) (0.029) (0.047) (0.012) Q%5)
4 I
0508 - 2 Element SO\ A %/ 0508 - 2 Element ) /O
--?
L w T BWX/BL P ) b A B c E
130015 | 210£015 | 094MAX |43 w 033+008 | 1.00REF | 0.50+0.10 0.68 1.32 2.00 o " 1.00
(0.051 = 0.006)| (0.083 + 0.006)| (0.087 MAYL %G1 4){ (0.013 £ 0.003) | (0.039 REF) |(0.020 + 0.004) (0.027) (0.052) ©. 07@&/\(9 018) (0.039)
0508 - 4 Element //\\V’ 0508 - 4 Element » \oN
L w_ L .J Y BW BL P X S A B | "D E
130015 | 210£0.15 025+006 | 020+008 | 050REF | 0.75+0.10 | 0.25+0.10 0.56 1 Tes™ 0.30 0.50
(0.051  0.006)] (0.083 = 3,006]N(0.0 AX) (0.010 = 0.003)| (0.008 = 0.003) | (0.020 REF) |(0.030 = 0.004)[(0.010 + 0.004) (0.022) (0.074) (0.012) (0.020)
L d
0612 - 4 EleQjegt 0612 -\g@{m}nt
L wwl T BW BL P X s AR c D E
1.60+020 | 3.20+0.20 135MAX | 0412010 | 0.8 "0.08 0.76 REF | 1.14+0.10 | 0.38+0.10 165 2.54 0.46 0.76
(0.063  0.008)| (0.126 + 0.008)| (0.053MAX) |(0.016 = 0.004)| (0.007+3-919) | (0.030 REF) | (0.045 + 0.004)((0.015  0.004) (0.065) (0.100) (0.018) (0.030)




Low Ir?ductance‘,g@:acﬂors &f& /,:‘\V/)A(
Introduction o 27
X L

Wi
As switching speeds increase and rige times decrease |NTEE@|‘. ATED CAPACITORS
‘;he peed to (rjeduote mductefmce 4 > a stirlogs I|m|ta’|[.|on Muktiple terminations of a capacitor will also help in reducing
or Improved system per c Ie ce. tven the decoupling the psrasitic inductance of the device. The IDC is such a
ic

Capacitorts,btlhat alit as g .\ _rgK sdo.%ctj’e’fﬁ n g(lener:.atg vice. By terminating one capacitor with 8 connections the
unacceptable voltage gipx = L (di/dt). Thus, in hig can be reduced even further. The measured inductance

speed oirc.uits, whegddi/at can be quite Iarge, the size of t of the 0612 IDC is 60 pH, while the 0508 comes in araund
voltage spike camarly Be reduced by reducing L. 7 50 pH. These FR4 mountable devices allow for evenﬁ{.r%r
n 2xd ™

Figure 1 di evolution of ceramic capacito clock speeds in a digital decoupling scheme. Resig

lower inductagee Uesigns over the last few years. A¥ product offerings are shown on pages 59 and 60.

been at e}iQr ront in the design and manufact® e\sj these |7

neyser mon¥ effective capacitors. %.
Qo 7

SpinGuard v - Z 5)
“oll g - v KO
1500 A
— 1206 MLC | <> %

1000 || g 2 ] L N | I

0612 LICC %‘ L W [ [

170 pH @ <>, - + -

93%(3& LICC Q Y\
0306 LICC

061
2" e 3 90810 Lica LOWRDUCTANCE CHIP ARRAYS (LICA?)

I
2 500

0 v : ey Further reduction in inductance can be achieved by designing
1980s Y 1990s alternative current paths to minimize the mutual inductance
) ) ) factor of the electrodes (Figure 3). This is achieved by AVX’s
Figure 1. The evolutio @ﬁd‘m@m Capacitors at AVX LICA® product which was the result of a joint development
(values given év’ U'nf capacitor of each style) between AVX and IBM. As shown in Figure 4, the chérgg
\ current flowing out of the positive plate returns in the opRESI
LOW I D%ANCE CHIP CAPACITORS dlreotlon along adjacent negative plates. This rr‘r‘uf;‘es th
g . o ) mutual inductance.
The total nce of a chip capacitor is determined both , /
by its lenddy To width ratio and by the mutual inductance The very low inductance of the LICA ca&%tems from
coupling between its electrodes. Thus a 1210 chip size has the short aspect ratio of the electro {hesarrangement of
lower inductance than a 1206 chip. This design improve- é\\h}e tabs so as to cancel inductance; e vertical aspect
ment is the basis of AVX’s low inductance chip capacitors, LI the electrodes to the mountjagstirface.
Caps, where the electrodes are terminated on the long sij&“ d
of the chip instead of the short side. The 1206 becorpes v &
O\

0612 as demonstrated in Figure 2. In the same maf¥

0805 becomes an 0508 and 0603 becomes % his
results in a reduction in inductance from ar%o pH
for conventional MLC chips to below N Tor Low
Inductance Chip Capacitors. Standard dgs.\ ns and perfor-
mance of these LI Caps are given WS and 56. %»
"<\ Indu’::nce

O Figure 3. Net Inductance fm}%gg In the

@

plate

Charges entering - plate
4% 1ez#ing + plate

(5'?5'%55%‘5

Charges leaving + pl:

Infycta

ﬁg@es entering -

A D standard Multilayer capacitgr, th rge currents

\)/ . entering and leaving the cap%%create complementary

A 0612 flux fields, so the net i taf% greater. On the right,
%(/ however, if the ermits the currents

>

to be opposediiikere¥s a net cancellation, and the
Figure 2. Change in aspect ratio: 1206 vs. 0612 we is much lower.
<\
RN
4 55
AV X%
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Figure 4. LICA’s Electrode/Termination Construction.
The current path is minimized — this reduces self-inductance.
Current flowing out of the positive plate, returns in the

opposite direction along the adjacent negative plate «._,

N
Also th;%fix current path length is minimized because
r

thegugreri does not have to travel the entire length of both
e? odes to complete the circuit. This reduces the self

wjo nce of the electrodes. The self inductance is also min-

ed by the fact that the charging current is supplied by
poth sets of terminals reducing the path length even further!
The inductance of this arrangement is less than /Q’ N,
causing the self-resonance to be above 100 MHz Tﬁ
same popular 100 nF capacitance. Parts ava in the

LICA design are shown on pages 60 and
Figure 5 compares the self resonant fr c% of various
capacitor designs versus capacitanc lues. The approxi-
mate inductance of each style is galso n.

Active development co;(pz%s on low inductance

capacitors. C4 terminati th low temperature solder
is now available fx\ %€’ packages. Consult AVX

— LICA (25 pH)

— 0508 IDC (50 p,
— 0612IDC (604@

/@60; (700 pH)
> |'=> 0805 (800 pH)
(

— 1206 (1200 pH)

this reduces the mutual inductance. ‘ V for details.
§ &
X %
1000.00 %Q) v
N [ —
E §\\‘
> 100.00 — 0306 LI‘\MO pH)
8 S T — —_ | 3((-30 H
5 % —| \§t\\ Oi%a i
\\\ —T
E \:§== \\5::
5 T~ % S=.a
g 10.00 o % l | "’ p
%1 e STYaE
> 3 ™
74"
)@57 {/
1.00 & 1 \ \ i /\
rd ) N \
10.00 100.00 4/\

%y

%) Capacitance, (nF)
)@Se/f Resonant Frequency vs. Capacitance and Capacitor Design

e
Q %@;v
X

7

&

. /a\V/)x%&\



Low Inductance C@samtors (ROl'@ /,‘\V/)X

0612/0508/0306 LICC %,\Mnductance Chip Lbamtors)

N
GENERAL DESCRIPTI Y ’/\ '
The total inductance of a ¢ apa0|tor is determined both by |tsk

length to width ratio e mutual inductance coupling
between its electrodes %} p&) K
Thus a 1210 chi has a lower inductance than a chip. N
This design i tis the basis of AVX's Lowa[? ance | A
Chip Capat@ ), where the electrodes are t X n the M </'\
long side of ¥ ip |nstead of the short side. Th "
an 0612} n e'same manner, an 0805 beoomc%.ﬂ 8, an 0603 QL. 17‘

be me\ 0306. This results in a red ductance from <\

| range found in normal chip cas to less than 0.2nH S Q\‘
fi Cs. Their low profile is also ideal foXgUrface mounting (both o

on the PCB and on IC package) or inside cavity mounting on the MLCC
IC itself.

w/ai
HOW TO ORDER ‘® &
PR T&\ Lk o

kaging Thickness

Size Voltage Dielectric citance Capacﬂance

0306 6=6.3V C=X7R In pF) Tolerance T = Plated Ni Available Thickness

0508 Z=10V D= XSBk Siy. Digits + K +10% and Sn 2 7" Reel mm (in)
/7

D
Q
S
3
D
w
-

0612 Y =16V Number of Zeros =+20% = 13" Reel 0.56 (0.022

)

3=25V 0.61 (0.024)
5 = 50V &) 0.76 (0.030)
1.02 (0.040)

(t )

NOTE: Contact factory for a%@* ermination and Tolerance Options for Specific Part Numbers. 1270050
& Z
PERFORMANGE CHARACTERISTICS TYPICAL INDUCTANCE P
Capacitanee Tolerdinces | K = +10%; M = +20% Measur
Operati X7R = -55°C to +125°C; Package Style Inducj@ﬁ ()
Temperatige Range X5R = -55°C to +85°C
Temperature Coefficient | £15% (OVDC) 1206 MLCC }@
Veltege .Ratlngs 6.3, 10, 16, 25 VDC 0612 LICC
Dissipation Factor 6.3V = 6.5% max; 10V = 5.0% max;
16V = 8.5% max; 25V = 3.0% max=
Insulation Resistance 100,000M€ min, or 1,000M er'
(@+25°C, RVDC) pF min.,whichever is less A7 0306 LICC

Q\‘ *Note: See Range Chart ft!%&

TYPICAL IMPEDANCE CHK% TERISTICS &

1 7 AN 7
0 [ N

P
NIrCe 0s0s | LHTT B :() | | ||| T
e~ - L1
z RN k CH E ‘ MLCC_1206 = |
S AN TH el <) L sl
3 4 1 | o T =l
[ \ | —1
e o1 2 o1 it }
c L [=
u LICC_0508 L ]
g \§\1 LAY THA cC. g ~ B _14 <7‘,‘.|_|Gc,oew2
g N g NAATHEAA N
£ 001 ‘# - E o001 H- 1
LR ' Ml
( »
0.001 0.001 -}Q >
1 10 100 1000 1 OW 100 1000

1
Frequency (MHz) %@equency (MH2)
<<>\

INA, D .



Low Inductance Capacitors (RoHS)

TAV/AS

0612/0508/0306 LICC Wnductance Chi L}ﬁmtors)

r Q\l Y\l
S 5 BN PHYSIQ&D MENSIONS AND
Packagi Embossed Sech Embossed
i i TR0 0% PA ut
eng in) (0.032 + 0.006) 093+ 0.010) (0.063 + 0.010)
G I BT, % 5 O S T e o A
WVDC 6.3]10 |1 5| 5F |03 1016 |25 |15016.3| 10| 16| 25|50 % w \7 t
O\ O
CAP  0.001 ,h /
W o0 Ko \\\n + / </'\
o K iy W~
D
N Fe~ K-
%’®15 L y
0.022
0.047
oo PHYSICAL CHIP DIM&%ONS mm (in)
0.10 /Or w t .
. 1.60 + 0.25 \\) 3.20 + 0.5 0.13 min.
015 1 0612 | 063 + pq% (0.126 + 0.010) (0.005 min.)
0.22 Iy y% h 2.00 +0.25 0.13 min.
. 0508 ©. 05 (0.080 + 0.010) (0.005 min.)
' + 015 1,60  0.15 0.13 min.
068 0306 .| 0 \i 0.006) (0.063 + 0.006) (0.005 min.)
10 /)( T - See @an for Thickness and Codes
V4
1.5 W
20 WXV
s ‘),‘,)‘\) PAD LAYOUT DIMENSIONS mm (in)
. n 2
/ N ..v A B c A
A < CX' 0612 0.76 (0.030) 3.05 (0.120) 635 (0.0255 \,
il NN 0508 0.51 (0.020) 2.03 (0.080) 0.51.(0.00%%
5440.020
Solid = X \\,% = X5R 0306 0.31(0.012) 1520060 | 0. §1 ‘0920
T ) mm (in.) mm (in.)
0308 0508 0612
Code| Thickness Code| Thickness Code| Thickness % \
A [0.61(0.024) 0.56 (0.022) 0.56 (0.022) éo\ A
0.76 (0.030) 0.76 (0.030) - /
1.02 (0.040) W [1.02 (0.040)
A [1.27 (0.050_),%1 V &)
“B”
§§ ,%\)
% %]4— C —»‘4— ‘A7 —»‘4— %7‘
@ ,@
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Low Inductance Capacitors (Sr‘n\l?@) AV X
0612/0508/0306 X7R & X5 Dielectric - % ’
@ electric > @

Tin Lead Termination

’ A
GENERAL DESCRIP N k N
The total inductance of a chip Capacitor is determined both by i
length to width ratio&y the mutual inductance coupf
between its electrog@s. \
Thus a 1210 ¢hig-deMas a lower inductance than chip. \ A
ipioxovweiment is the basis of AVX’s j ance | </'\

This desig Q
Chip Capaciqi CC), where the electrodes are terigigrated on the

r 5 ‘\
long si%\}t_‘h chip instead of the short Sidel&IZ 6 becomes ‘ 1
an Q612 invthe same manner, an 0805 beggmes grf 0508, an 0603 %,
Z
(, A
N

an 0306. This results in a re in inductance from
range found in normal chip capadi to less than 0.2nH
for LICCs. Their low profile is also ideal for surface mounting (both .
on the PCB and on IC package) or inside cavity mounting on the IC MLCC LiIcC

itself. A
HOW TO ORDER s \d %

LD18 p D 1 7w A<<>\ B 2 A*
Size Voltage Dielectric b itance Capacitance a&te Terminations  Packaging Thickness
LD16 6=6.3V C=X7 ode (In pF) Tolerance =N/A B=5%minlead  Available Thickness
LD17 Z =10V D =X5R 2 Sig. Digits + K=+10% 2 = 7" Reel mm (in)
LD18 Y =16V umber of Zeros M = +£20% 4 =13" Reel 0.56 (0.022)

3=25V 0.61 (0.024)
5=50V 0.76 (0.030)
1.02 (0.040)
7 1.27 (0.050)
NOTE: Contact factory TeQyeilzbility of Termination and Tolerance Options for Specific Part Numbers. /

@

)
& &

&
N
N4
Ko

R
o
/A\VI)A%O 59



Low Inductance Capacitors (Sanﬁ) AV X{
0612/0508/0306 X7R @%mlelectrlc - %‘V Lo

Tin Lead Terminati %—I
PREFERRED SIZES ADED 4{%

y O il D
SIZE &\ LD16 ‘&6 LD17 LD18 "
Soldering A\ V Reflow Only AVOA Reflow Only Reflow/Wave //:\
Packagin: \ All Paper PZANR L All Paper Paper/Embossed XHA
0812015 S 7272025 7602025 oot 7
() Length i A (0.032 = 0.006) \‘)) (0.050 = 0.010) 006320010 \ g __
, 7600.15 2000.25 I
(W) widh . (0,063 = 0.006) \ 0,080  0.010) . o, Vo
' 16 X . 16 25 s

. N A
: A .A
X
. 6 4 ¥ ) 16% / )
SIZE &; 0508 0612

0612
Code | Thickness
0.56 (0.022)
0.76 (0.030)
W | 1.02 (0.

(0.040) ‘
1.27 (0.050) %‘ l? '

Solid = X7R =

Code | Thickness
0.61(0.024) .56'(0.022)

0.76 (0.030)
1.02 (0.040)

>

. /. &



IDC Low Inductanc@Capamtors (RoHS) AV X{

0612/0508 IDC (InterD ﬂdfad Capacitors) o, |17

N
GENERAL DESCRIP Ag/‘/@ o ..

® \ery low equivalent series yg Ctance (ESL), surface mountable,

high speed deoouphn acitdr in 0612 and 0508 case size. b w ‘Hk R o612
¢ Measured induct ce\ pH (for 0612) and 50 pH (f O ) "
are the Iowest 4 mountable device family. N oT e
devices w anoes of 45 pH (for 0612) a (for B /4/\\
0508). s —
o Opp § CW rent flow creates opposing tiy, fields. This % W \M\
caus fields to cancel, effectively du ing-the equivalent

ir duotanoe

o [ ct solution for decoupling high spéga”microprocessors by
allowing the engineers to lower the power delivery inductance of
the entire system through the use of eight vias.

e Overall reduction in decoupling components due to;ﬁr\xlow
series inductance and high capacitance.

HOW TO ORDER %
w 3 L 1 6 %‘V 225 3 A
T T 1 %’é\% “@Q T 7

Style Case Low Number- ltage Dielectric Capacltance citance Failure Termlnatnon Packaging  Thickness
Size  Inductance of / M =4V C=x7R Code (In pF) » ance Rate T=PlatedNi Available  Max. Thickness

2=0508 ESL=50pH Ter T =6.3V D=X5R 2 Sig. Digits + =+20% A=N/A and Sn 1=7" Reel mm (in.)
3=0612 ESL=60pH 1= =10V Number of 3=13"Reel A=0.95 (0.037)
=16V Zeros S5=0.55 (0.022)
NOTE: Contact factory & of Termination and Tolerance Options for Specific Part Numbers. /\
PERFORNMNCE CHARACTERISTICS o <@
Capacitaiied Jolefance | £20% Preferred Dielectric Strength No problems observed rd. VDC
Operatio@(} X7R = -55°C to +125°C; for 5 seconds at SOm@_ curfent
Temperatusé Range X5R = -55°C to +85°C N
Temperature Coefficient | +15% (OVDC) CTE (ppm/C) — 120 — ?
Voltage Ratings 4,6.3, 10, 16 VDC /ﬁ_\‘-&grmal Conductivity |4-SW/MK
. - P B N 7 ¥
Dissipation Factor 4V, 6.3V = 6.5% max; *.ﬁrﬁunatlons : X
10V = 5.0% max. ‘\., ‘Available Plated‘ ﬁl&kﬂ’ wd Solder
16V = 3.5% max Max. Thickness 0.0BWW
Insulation Resistance 100,000M€ min, or 1,00 %ﬁ 4
(@+25°C, RVDC) uF min.,whichever |s.§! %

K> <€> <
TYPICAL ESL AND IMP§ ,'ANgE §> AN

<<ék\>

-

f
\Y (\
=P

~ \

1
< <<><I{easured _ ‘
Package Style \%%inductance (pH) £ | ” %t}
7 £ - -
N2 2 ,ﬂ‘;ﬁﬂfl\g?gm_/’:/—‘
1206 MLC&\ 1200 8 o1 | 1A K 1T H
N - LT /] Q&j LBl 15 o612
061 170 g o pediiliE=ay
—_ \N\\_%’\)
0.001 G
0 100 1000

1
0508 IDC 50 (/& \7 Frequency (MHz)

R ;



IDC Low Inductancé'Capacitors (FoHS) YA/ X¢

0612/0508 IDC (InterDigitafed Capacitors) o,

——— e
7 5\\1 FASYY
SIZE Thin 0508 _/bg08 Thin 0612 0%_
MM 2.03+0.20 |2 <020 3.20+0.20 20 +J0)
Length )
(in.) (0.080£0.008) /] (0.08) + 0.008) (0.126 = 0.008) 6+ 0.008)
. MM 1272020 A 1.27 £0.20 1.60 = 0.20 /180020
Wl (in.) (0.050  0.898%\ ) (0.050 + 0.008) (0.063+0.008) %4\  (0.063 +0.008)
Terminal MM 0.50 + 0% @ 050+ 0.05 0.80+0.10 << "> 080:0.10
Pitch (in.) (0.028% 0.0 (0.020 £ 0.002) 00310088, N ™ (0.031+0.004)
. MM R \g 0.95 MAX. 0.55 W\ Ny 0.95 MAX.
Thickness ) ,\@M : (0.087) MAX. [ %ﬁ (0.087) MAX. A
wWWC A ANeH 10T 16 | 4631016 4 eaN\NMi16| 4]63]10]16 O
A A S

CAP (uF) Q{
and Thisknédg N
AN A M

)
R il k)@@
X

V

0.22

0.33
0.47
|| <
0.68 %
10 d
»
1.5 Consult factory for additional requirements

=X7R

- =X5R

22 ¢
% N

2

S

g

RO . &
JBWL_ ISR ‘ s | 4{%\%

1] 1 &V |

N

3

N %@ PAD LAYOUT |72

PHYSICAL CHIP D@&IONS millimeters (inches) DIMENSIQ! V
BW

0612 (/<,\\ 0612 , 7
L wa ) BL P AlBKIN | D[ E
320020 | 1.60%0R0Y | 041:010 | 0182 | 080+0.10 0894765 | 254 | 046 | 0.80
(0.126 + 0.008) 0963 +'9008) | (0.016 + 0.004) | (0.007+919) |(0.031 + 0.004) (0.035 [1,065) | 0.100)| (0.018) | (0.031)
4 Sy
0508 £

(0.080+0.008) | (0.050+0.008) | (0.010+0.004) | (0.007+9919) | (0.020  0.002) (,\ (0.025) |(0.050) | (0.075)| 0.011) | (0.020)

L w BW BL P \)&) A|lB|]c]| D E
2.03+0.20 1.27+020 | 0.254:0.10 | 0.18 3% | 0.50+0.05 </\ 0.64 | 1.27 | 1.91 | 0.28 | 050
A\ \
62 JAV), N
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IDC Low Inductancé'Capacitors (SpPb) YA\//X{
o

0612/0508 IDC with Sn/Pb, Termination 1%

-A e
Q\l Q\J
GENERAL DESCRIP |d§/\ /\é/\ S
AVX will support those customess who desire commercial and milita@e ceramic capacitors . :
with a new series consistirig, of a“termination with a 5% minimun caihtent. This new series w w Q
is AVX’s “LD” series_in rAting a “B” in the 12th position_of Catalog Part Number. W o
This fulfills AVX’s mitment to providing a full range of . ———
e Very low egd series inductance (ESL), surf; ntable, high speed decoupling “““/4/\\
capacitor+ and 0508 case size. Q e s
* Meas e‘c&r;\ uctances of 60 pH (for 0612) ar ‘%)s H (for 0508) are the lowest in the FR4 < W \JV
ur@f evice family. Now use 10T devices with inductances of 45 pH (for 0612) and 35 0508
r 9508

).
sing current flow creates opposingpiagnetic fields. This causes the fields to cancel,
effectively reducing the equivalent series inductance.

e Perfect solution for decoupling high speed microprocessors by allowing the engineers to. .~
lower the power delivery inductance of the entire system, thHrdugh the use of eight vias.

e Overall reduction in decoupling components due to low series inductan

high capacitance.
{0{%
NS

arm

HOW TO ORDER

L 3 L 1 D 225 A B 3 A
1T 1T 17 T T 1T T
Style Case Low Nu " Voltage Dielectric Capacitance Capacitance Failure Termination Packaging  Thickness
Size  Inductance ] 4=4y C=X7R Code(InpF) Tolerance Rate B =5% min. Available  Max. Thickness
2=0508 ESL=60piN®rminals 5_ga3y D=Xx5R 2Sig.Digits+ M=x20% A=N/A Lead 1=7" Reel mm (in.)
3=0612 ESL=6Qp! arminals 7 _ 1oy Number of 3=13"Reel A=0.95 (0.037)
7 Y =16Y Zeros S5=0.55Q.022)
NOTE: Contact fa tor&o;%lability of Termination and Tolerance Options for Specific Part Numbers. /O
\

CE CHARACTERISTICS

PERFQBM

P

Capacitant /Yolerance

+20% Preferred

Operation
Temperature Range

X7R = -565°C to +125°C;

X5R = -55°C to +85°C

Temperature Coefficient

£15% (OVDC) 7

Dielectric Strength No problems observed ‘%'2!5 x RVDC
) for 5 seconds at \% miax current
'C¥E (ppm/C) 12.0 g. K2

Voltage Ratings

4,6.3,10, 16 VDC ~

“\Fhérmal Conductivity

rd
4-5W/M K /‘S

Terminations
Available

Plate and 5% min. Lead

(@+25°C, RVDC)

oy
Dissipation Factor 4V, 6.3V = 6.5% max; ‘ V
10V =5.0% max;
16V = 3.5% max ,Q\
Insulation Resistance 100,000M& min, or SSper

Max. Thickness

pF min.,whichever is I8

2

«

A r
%%(o.gmm)

TYPICAL ESL AN

D |MP§;@£{§E |

A

N <
i ——
easure f 17
Package Style y %ﬂductance (oH) 7 1 / s %//
5 =
'<> o 2 | ;%?:g;gm,/’::——‘
1206 MLCG\\ 1200 3 01 L1l ] N1 1]
‘v' - LT ; f T IDC, 0612
061 170 S o SN
-_ \N\\-@O
PN
0.001 SN
1 @ oy 100 1000
0508 IDC 50 (/O\ Frequency (MHz)
N
v
A
TAV/X 63




IDC Low Inductancé'Capacitors (SpPb) YA\//X{

0612/0508 IDC with Sn/Pb, Termination

a7

B

%[)0.068
v

0.10

0.22

0.33

0.47

0.68

2.2

3.3

|

———
PSS FASY
SIZE Thin 0508 _/bs08™ Thin 0612 o%_
length MM 2.03+0.20 1/ |2 <020 3.20+0.20 W /0%
(in.) (0.080£0.008) /] (0.08) £ 0.008) (0.126 = 0.008) 6+ 0.008)
Width MM 1272020 4 1.27 £0.20 1.60 = 0.20 /180020
(in.) (0.050 = 0.608/\ (0.050 + 0.008) (0.063 £ 0.008) %4\ (0.063 + 0.008)
Terminal MM 050 + 0 " 050 +0.05 0.80+0.10 (< "7 080010
Pitch (in.) (0.028% 0.0 (0.020 + 0.002) (0.031 = 0.08%, (0.031 + 0.004)
. MM R 0.95 MAX. 0550 0.95 MAX.
Thickness i) AN :/TA&X (0.037) MAX. (0,00 %SV (0.037) MAX. A
WG A AN 0 [ 16 | 4631016 | afeaN\M 6] 4]63]10]16 O
CAP (uF) - A C—
and Thisknédg \ N ‘ V
A \Q-}?” A\ \>’ @.

Consult factory for additional requirements

=X7R

- =X5R

2

P—] ‘\"‘
[P &7
/ KR
L
AJ BW L,
D o, W W | &
|
|
PR
NN
F=V=Y S\ 2
.Y ~—
%0 PAD LAYOUT
PHYSICAL CHIP D NSSIONS  millimeters (inches) DIMENSIQ! V
0612 ((,\ 0612 , 2
L wa Y\ BW BL P AlBKIN | D[ E
320+020 | 4.60%0%0® [ 041010 | 01892 | 0.80+0.10 089465 | 254 | 046 | 080
(0.126 + 0.008) /{ON63 +'/008) | (0.016 + 0.004) | (0.007+3519) |(0.031  0.004) (0.0357%,065) | (0.100)| (0.018) | (0.031)
D,
0508 ¢
L w BW BL P % AlB|]c|[D]E
2.03+0.20 1.27£0.20 0.254+0.10 0.18 *928 0.50 + 0.05 / 0.64 | 1.27 | 1.91 0.28 | 0.50
(0.080£0.008) | (0.050+0.008) | (0.010+0.004) | (0.007+0010) | (0.020 + 0.002) O (0.025) | (0.050) | (0.075)| (0.011) | (0.020)
64 FAV/X



Low Inductance
LICA® (Low Inductan @Eé&‘ou

Capacitors

WAV X
pling Capamtgywﬂ’ays)

%

u S
%%“ﬂip-chip” technology for minimal interconnect induota@\
<>

LICA® arrays utili four separate capacitor sections in one
ceramic bod figurations and Capacitance Options). These
designs ext number of technical advancements:

Low In nce features—

L tance platinum electrodes in a low aspect ratio pattern

ble electrode pickup and perpendicular current path

\—r

%’ T T P T 'IF' _(lg
Styl Voltage Dielectric Cap/Section Capacitarice Height Termination Reel Packaging of tion Code
& 5V=9 D=X5R (EIA Code) Tolerance Code F = C4 Solder M =7" Reel Cap ode Face
Size 10V=Z T=T565T 102=1000pF M=+20% 6 =0.500mm Balls- 97Pb/3Sn R = 13" Reel A Standard A =Bar
25V =8 S=HighK 1083=10nF P=GMV  3=0.650mm 4 Solder Balls 6 = 2"x2" Waffle Pack two “ B =Established B =NoBar
T55T 104 =100 nF 1 =0.875m /06 ESR 8 = 2"x2" Black Waffl r Reliability C = Dot, S55S
=1.1 r-Cu-Au Pack Testing Dielectrics
=1. 6*3 N = Cr-Ni-Au 7 =2"x2" Wi D =Triangle
% None w/ t I
TABLE 1 & f
n n A=2" ack Waffle
Typical Parameters T \<'d Units )
Capacitance, 25°C Nanofarads rmination
Capacitance, 55°C Nanofarads acing up NOTE: Contact factory for
Capacitance, 85°C 7 x Co Nanofarads = 4"x4" Waffle Pack availability of Termination and
Dissipation Factor 25° 15 Percent v w/ clear lid Tolerance Options for Specific
ESR &) 20 Megohms Part Numbers.
DC Resistance 0.2 Ohms
IR (Minimum @25°) 2.0 Megaohms
Dlelectrlc Breakdo 500 Volts
Thermal Coeff|0|ent 3|on 8.5 ppm/°C 25-100° A
Inductance: ( endent 30 Pico-Henries O
Frequency of DC to 5 Gigahertz ‘
Amb'en)ﬁve 55°10125°C TERMINATION OPTIONS, ||
c4 AWD DIMENSIONS C4 SOLDER (97% Pb/3 LLs

i

—© O
© Ol
(ON©)
(ONO)

0.925 +O 03mm

L=

0925+

Vertical and
Horizontal
Pitch=0.4 +.02mm

ode Face
to Denote
Orientation
(Optional)

C4 Ball diameter:
.164 £.03mm

*NOTE:

é\

\-t

<

The C4 pattern
will be within

"Hy" = (Hp +.096 +.02mm typ)< "Hp" +.06 0.1mm of the
center of the
LICA body, in

. . both axes.

Pin A1 is the Iowe;(efth(n .

Code ') © Width Length Height
(Body Heig W) L Body (Hp)

1 1.600mm 1.850mm 0.875mm

3 1.600mm 1.850mm 0.650mm

5 1.600mm 1.850mm 1.100mm

6 1.600mm 1.850mm 0.500mm

7 1.600mm 1.850mm 1.600mm

JAV/)
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Low Inductance Capacitors

AV /X

LICA® (Low Inductang\g,)jééi.bupling Capaci}%’%ys)

LICA® TYPICAL PERFO

ANCE CURVES

B

160 ,/, V. Q N
ol LICA v g
L 120F &E i
3 100} \) 5 1O
2 hy 2 E
% 80 % \ § i Resistance /,&\
& / Q \ O
3 60 - O £ 3 —_—
o | 2 \ ‘ 1=
40 \ 5 Ik
29 %f Bl %,
J | | | | | | & AN | r %
0 -40 -20 0 20 40 60 100 120 140 %
Temperature, °C 01 =5 ; ‘, {;-‘ BT
Effect of Bias Voltage and Frequen%
Temperature on a 130 nF LICA® (T55T) A Impedari Frequency
R
LICA VALID PART NUMBER LISL\J V CONFIG N
o ] v tors per tic Code Face
art Number Voltage | Thickness (m J\) ) ackage \ B
LICA3T193M3FC4AA 25 0.65 4 : Zi&
LICA3T153P3FC4AA 25 o650 TN 4 AP c A
LICA3T134M1FC1AA 25 08%5 1 h
LICA3T104P1FC1AA 25 [ N\0.875 1
LICA3T333M1FC4AA 25, 875 4 c.A
LICA3T263P3FC4AA oML 0650 4 Schematic Code Face
LICA3T244M5FC1AA A 257/) [~ 1.100 1 . o
LICA3T194P5FC1AACAARS" 1.100 1 o1 Lot g1 |l ae
LICA3T394M7FC1AB Y 25 1.600 1 p p O
LICA3T314P7FCTABY, |~ 25 1.600 1 o o =
Extende nge\ h h aa
(93] Al c2 A2
LICAZT62 4AB 10 0.650 4 A
LICA3T104MAFC1A 25 0.650 1 Schematic
LICA3T803P3FC1A 25 0.650 1 o1 B 2 B2
LICA3T503M3FC2A 25 0.650 2 ,4\ p p
LICA3T403P3FC2A 25 0.650 2 ‘O onp 1 oap2 /k
LICA3S253M3FC4A 25 0.650 4 1 h /s
LICAZD753M3FC4AD | 10 0.650 A & W %
LICAZD504M3FC1AB 10 0.650 QXKL o3 B8 oad\ B¢
LICAZD604M7FC1AB 10 1.600 7 NN p %@
LICA3D193M3FC4AB 25 0.650 ./, ) %
c4 Ad

CAP
A

W

3\

Code Face
to Denote
Orientation

Option "C"
400 pcs. per
4" x 4" package

Note: Standard configuration is
Termination side down

66

/A\Vﬂz%()&

N\
N, Y — ¥
L|CA®%QKAG|NG SCHEME “M” b‘;;w’
8mm conductive plastic tape :
Mghax. qty. 8,000

“M”=T7" reel max. qty. 3,000, “R”=1

" YBe
Wells for LICA® party C4 s n
1.75mm x 2.01m| 1,27rhim Yeep

76 pieces/foot

on 4mm center: 0.64mm Push Holes

»] o
O

Code Face

to Denote

Orientation
(Typical)

<5 %
@,




High Voltage MLC/Chips
For 600V to 5000V Appjicafion

in papacitors forr high hv

chip cap % { th perf h terist d

)@T
é!{ designed, fi ations such as snubbers in high frequency power
‘% convert nators in SMPS, and high voltage coupling/dc blocking.
Th igf vBltage chip designs exhibit low ESRs at high frequencies.
o
& |

N A\/)X
&V

R small size are difficult parameters to obtain
age systems. AVX special high voltage MLC

High value, low lea

sical sizes than normally encountered chips are used ke
tage MLC chip products. Special precautions must pe tai

1 \pgying these chips in surface mount assemblies. Thege
» e

N

Chip sizes 1210 and larger should be reflow s only. Capacitors
ent external arcing.

erature
\ \ radient during heating or cooling cycles should not gxc C per
%D second. The preheat temperature must be within 502 %@ peak tem-

perature reached by the ceramic bodies throug?é; &ring process.

may require protective surface coating to pr

7

V 630V RAN

HOW TO

ORDER

2

2 /%

2

S
} a <
AVX Voltage Temperature Ca e Code Capacitance Te@ Termination* Packaging Special
Style 600V/630V =C Coefficient /(2,significant digits Tolerance Stavidard 1 = Pd/Ag 1=7"Reel Code
0805 1000V = A CoG =A 2 + no. of zeros) COG:J = +5% T = Plated 3=13"Reel A = Standard
1206 1500V = S X7R = Examples: K=+10% Niand Sn 9 = Bulk
1210 2000V =G 10 pF = 100 M = +20% (RoHS Compliant)
1808 2500V =W <</ 100 pF =101  X7R:K=+10%
1812 3000V =H 1,000 pF = 102 M = +20%
1825 4000V = v, 22,000 pF = 223 Z = +80%,
2220 5000V N 220,000 pF = 224 -20%
2005 1 UF =105 /\
3640 </ /O
*Note: Term@ith 5% minimum lead (Pb) is available, see pages 69 and 70 for LD style. ‘\"‘
A\ A b

Notes: Capa¥i

‘Qﬁ X7R dielectrics are not intended for applications across AC supply mains or AC line filtering with polarity reversal. Contact planj% mm%dations.
Contacfgctory

for availability of Termination and Tolerance options for Specific Part Numbers. )@

7

&

/ Ve
Kads
OMPLIANT

25

L N —
t—| |‘/ %D ‘ V
DIMENSIONS A%  iQiors finches)
k|
SIZE 0805 4> 1206 1210 1808 1812* 1825* 2220 |3/ 0295% 3640*
(L) Length 201803 N 320£020 | 320£020 | 457+025 | 450£0.30 | 450030 | 570+049 | SZ22025 | 9.14:0.25
(0,079 DIB) | (0.126 + 0.008) | (0.126 + 0.008) | (0.180 + 0.010) | 0.177 + 0.012) | (0.177 + 0.012) | (0.224 +20J57] (0.225 + 0.010) | (0.360 + 0.010)
WWidth &/ Pg+¥20 | 160£020 | 250020 | 2032025 | 3202020 | 640030 | 500+040N| 635025 | 102025
049%:0.008) | (0.063 = 0.008) | (0.098 + 0.008)| (0.080 + 0.010) |(0.126  0.008) | (0.252 + 0.012) | 0)IZQ016) |(0.250  0.010) | (0.400 = 0.010)
(T) Thickness | ¥ 1.30 1.52 1.70 2.03 2.54 2.54 Xyoee” 2.54 2.54
Max. (0.051) (0.060) (0.067) (0.080) 0.100) (0.100AIN\\  (0.130) (0.100) (0.100)
() terminal min. | 0.50£0.25 | 025(0.010) | 0.25(0.010) | 0.25(0.010) | 0.25(0.010) | 0.2 0.25(0.010) | 025(0.010) | 0.76(0.030)
max. | (0.020 + 0.010)| 0.75(0.030) | 0.75(0.030) | 1.02(0.040) | 1.02 (0.040) MM [ 1.02(0.040) | 1.02(0.040) | 1.52 (0.060)
Y

*Reflow Soldering Only
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High Voltage MLC/&hips WA\ X

For 600V to 5000V Appiicdions >,
\: N~
COG Dielectric }é\ }@
Performance Charachr)s 18S A
Capacitance Range 10 pF to 0.047 pF~
N\ (25°C, 1.0 +BAN\rmsat 1kHz, for = 1000 pF use 1 MHz)
Capacitance Tole_pqnc\:\(sX/ 5%, i}Q"/W
Dissipation Facpgit\ \> 0.1%9PN$25°C, 1.0 £0.2 Vims, 1kHz, for < 1000 pF use 1 MHZ) /A
Operatin%{\ﬂfure Range AQ\}QQJIH 25°C '/O b
Tempera_t&éﬁh%racteristic . \C\‘_.éb‘fapm/"c (0 VDQC) \ .
Voltagd\Ratings N\, 60, 630, 1000, 1500, 2000, 2500, 3000, 4000 & 5000 VDC (425°()”

JriBylation Resistance (+25°C, at 500 VDGR, . N 100K MQ min. or 1000 M - pF min., whichever is less
‘stiation Resistance (+125°C, at 500 v‘d@‘v\(} 10K MQ min. or 100 MQ - uF min., whichever is less XA, N

Didlectric Strength Minimum 120% rated voltage for 5 seconds at 50}]@@5( Qurrent
rd
A
HIGH VOLTAGE COG CAPACITANCE VAXAES SO
VOLTAGE | 0805 1206 1210 18080 P 1812 1825 | 'S2do” 2225 3640
min. 10pF 10 pF 100 pF o0 pF 100 pF 1000 p 00 pF 1000 pF 1000 pF
600/630 gy, 3300F 1200 pF 2700 F | L ; 5600pF | 001 F%ijh OUI2uE | Q018U | 0047,
min. 10p! 10p p p! 100 p! 1000 p! 1000 p 1000 p!
1000 ax. | 180pF 560 pF 1500 (&l_zzoo OF 3300 pF S 00100F | 0010pF | 0.022F
1500 MiN. — 10 pF 1 pRQ 10 pF 10 pF 10\ F 100 pF 100 pF 100 pF
max. = 270 pF 820 pF 1800 pF \ 0'bF 4700 pF 5600 pF 0.010 UF
2000 - = 10 pF 7ROty 10 pF 70 0 pF 100 pF 100 pF 100 pF
max. — 120 pF A » 278 pF 330 pF 6805 , | w1800 pF 2200 pF 2700 pF 6800 pF
o50g MiN. — = — 10 pF 1&@, 10 pF 100 pF 100 pF 100 pF
max. — — /] — 180 pF 470 1200 pF 1500 pF 1800 pF 3900 pF
min. — — 10 pF 10 pF 10 pF 10 pF 10 pF 100 pF
3000 ax. — (@) — 120 pF 330 pF 820 pF 1000 pF 1200 pF | 2700 pF
4000 min. — \ v — 10 pF 10 pF 10 pF 10 pF 10 pF 100 pF
max. — \\y— = 47 pF 150 pF 330 pF 470 pF 560 pF 1200 pE
min. g — — — — — — — 10p
5000 MN- N /) = - - - - - - o
Vd
X7R Dielecific R
Perfor mgn\ haracteristics ,\ ‘ ] >
Capacn ange 10 pF to 0.56 yF (25°C, 1.0 £0.2 Vrms at 1kHz)
Capamtar\ﬁze Tolerances +10%; +20%; +80%, -20% /\ V\‘
Dissipation Factor 2.5% mWS’C, 1.0 £0.2 Vrms, 1kHz)
Operating Temperature Range -65°C to/@@c 7 ;((' ‘
Temperature Characteristic +1 5]’/;O'VDC WA 7
Voltage Ratings 890! 636, 1000, 1500, 2000, 2500, 300@(5@& 5000 VDC (+125°C)

Insulation Resistance (+25°C, at 500 VDC) _ “\\SfDPK MQ min. or 1000 MQ - uF migiaichever is less
Insulation Resistance (+125°C, at 500 VDC) )p\ NOK MQ min. or 100 MQ - uF}g}\'%):hever is less

Dielectric Strength A l‘(" Minimum 120% rated voItagW)eoonds at 50 mA max. current
HIGH VOLTAGE X7R MAX{MUM CAPACITANCE VADUES 7\
VOLTAGE | 0805 1206 <K 1210 1808 18022y ™ 1825 2220 2225 {3640
500/630 Mn. | 100pF Y\\ﬁ) 7000 pF 7000 pF T000% 00T0pF | 0010pF | 0.010 O F

max.| 6800pF | ) 0056pF | 0.068uF | 0.1204h 0270pF | 0270pF | 03 560 LIF
1000 MN- | _T00pF PN TROBF 7000 pF 7000 pF 1000 pF | 1000 pF 7000 pF 108 —0.010 pF
max.| 1500pF \/ AOGOOpF | 0.015pF | 0018pF | 0.039pF | 0.100pF | 0.120pF | 07150 0.220 pF
1500 M. 400 pF 700 pF 700 pF T00pF | 1000 pF 7000 pF OpF | 1000 pF
max. \ 2700 pF 6800pF | 6800pPF | O0.015UF | 0.056pF | 0.056 F, 1 UF_| 0.100pF
2000 MN. g,\ 10 pF 100 pF 700 pF 100 pF 700 pF 1009;}' W00 pF | 1000 pF
max. : 1500 pF 3900pF | B3300pF | 8200pF | 0.027pF | 0.02 0033pF | 0.027 F
2500 M- 60_ — 70 pF 10 pF 100 pF TR0PE N T00pF | T000bF
max. [N — — — 2000pF | 5600pF | 0.015pF | OXUAWF | 0.022pF | 0.022F
3000 MiN- N — — — 10 pF 10 pF 100 pF 100 pF 1000 pF
max. — — — 1800pF | 4700pF | 0.012 uE SN OMIZUF | 0015uF | 0.018F
min. = = = — — N — — 100 pF
4000 gy, — — — — — 2N — — 6800 pF
min. — — — — — s =[N — — 100 pF
5000 max. — — — — — ﬁ@s — — 3300 pF

N
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High Voltage ML
Tin/Lead Termi

S

Hﬁon “B”

For 600V to 5000V Application

©hips

&

%

2

TAV/AS

a4
A
Z%

&

O
J %y

AVX Corp

‘%%ill support those customers for commercial and mili-
AO .

tary Multi

provided in the following pages, a full range of values
ffering in this “B” termination.

Larger physical sizes than normally encountered chip
high voltage MLC chip product. Special prec
applying these chips in surface mount asse
gradient during heating or cooling cycles
second. The preheat temperature must be{yfi
peratdse reached by the ceramic bodiggyhrou

C p@;h 1210 and larger should b
~may Pequire protective surface i

@]

Z
N

eramic Capacitors with a termination consisting of 5%

This termination is indicated by the use of a “B” in the

RN

D>

minigm

1 %tion of the AVX Catalog Part Number. This fulfills 's
/\X Iment to providing a full range of products to our customm
@ ‘[‘-"..GLW&, are
% SQK make
autioms Wust be taken in
%ﬂ e temperature

|

Q01 exceed 4°C per
Qin 50°C of the peak tem-
the soldering process.

soldered only. Capacitors
10 prevent external arcing.

HOW TO ORDER a7
7
LDo8 % A /X 271 _Il(_ Y@O % _? % %

AVX Voltage m& Capacitance Code Capacitance Test Termination  Packaging Special Code

Style 600V/630V = G aefficient (2 significant digits Tolerance Level B=5%MinPb 1=7"Reel A =Standard
LD05 - 0805 1000V % 0G = A + no. of zeros) COG: J=+5% A = Standard 3 =13" Reel
D06 - 1206 150! \ 7R=C Examples: K=+£10% 9 = Bulk
LD10- 1210 2000\= 10 pF =100 M = £20% A
D08 - 1808 00%= W 100 pF =101  X7R: K=+10% O
LD12 - 1812 2&8V=H 1,000 pF = 102 M = £20% S
LD13-18 4800V = J 22,000 pF = 223 Z = +80%, -20% ‘
D20 - 000V = K 220,000 pF = 224 l/-
LD14 - 22 1 pF =105
D40 - 3640 4

Contact factory for availability of Termination and Tolerance options for Specific

Y
Notes: Capacitors with X7R dielectrics are not intended for applications across AC supm or AC line filtering with polarity reversa.()&taé%
éu. bers.

T
gan

&

%

t—>| |(

&

\

&

&

r recommendations.

S

W}gelz(;nches)

25

DIMENSIONS o}% :
SIZE LDO5 (0805)/7LR00\(1206) | LD10* (1210) | LDO8* (1808) | LD12* (1812) | LD13* (1825) | LD20* (2220) | LD25"2325]| LD40* (3640)
(L) Length 2.01 +0.20 2:020 | 320£020 | 457+025 | 450:030 | 450+030 | 5.70+0.40 BAL0®5 | 9142025
(0.079H0:0q8) |¥0.126 + 0.008) | (0.126 + 0.008) | (0.180 + 0.010) | (0.177 + 0.012) | (0.177 + 0.012) | (0.224 + 0.046) | (%62 0.010) | (0.360 + 0.010)
(W) Width .25\?6‘ 160+020 | 250+020 | 2.03+025 | 320+020 | 640+0.30 | 5.00+40. 6.35£025 | 10.2+0.25
8949.+008) | (0.063 + 0.008) | (0.098 + 0.008) | (0.080 + 0.010) |(0.126 + 0.008) | (0.252 + 0.012) | (0.197,+ 01d (0.250 + 0.010) | (0.400 + 0.010)
(T) Thickness .30 1.52 1.70 2.03 2.54 2.54 ‘{%3 2.54 2.54
Max. (0.051) (0.060) (0.067) (0.080) (0.100) (0.100) | % . (0.100) (0.100)
(t) terminal min. | 0.50+0.25 | 0.25(0.010) | 0.25(0.010) | 0.25(0.010) | 0.25(0.010) | 0.25(0.A09%N M25 (0.010) | 0.25(0.010) | 0.76 (0.030)
max. |(0.020 £ 0.010)| 0.75(0.080) | 075(0.030) | 1.02(0.040) | 1.02(0.040) | 1.024DQACA) 1.02(0.040) | 1.02(0.040) | 1.52(0.060)
7 \ -
* Reflow soldering only. \</ )
v s/
A 69
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High Voltage ML
Tin/Lead Termi

S

©hips
Hﬁon “B”

2
iFe

TAV/AS

Nl

Y

10 P07 pF
@q&g,/?g%.z Vims at 1kHz, for < 1000 pF use 1 MHz)
%N 10%, £20%

For 600V to 5000V @i ation
A
COG Dielectri 4{

Performance Ch{{/\ teristics
2\

Capacitance

N>
W@nces

2

o
Dissi ti@ctor «_ % ON'% mex. (+25°C, 1.0 =0.2 Vims, 1kHz, for < 1000 pF use 1 MHZ) | —»
o er%, emperature Range ~ 4 \¥55°C to +125°C X'
{'_f)e)'\_]p\e ture Characteristic 7>y, ¥ 030 ppm/°C (0 VDC) > NN

| \oltade Ratings YN 600, 630, 1000, 1500, 2000, 2500, 3000, 4000 & 5008VRC (M 25°C)

Insulation Resistance (+25°C, at 500 VDC) ¥
Insulation Resistance (+125°C, at 500 VDC)

100K MQ min. or 1000 MQ - uF min., whichever isgess % #
10K MQ min. or 100 MQ - uF min., whichever islef¢§

Dielectric Strength MinimWZO% rated voltage for 5 seoondg(a"}\Sd mA max. current
rd 1
HIGH VOLTAGE COG CAPACITANCE VAKMES PR
VOLTAGE |LDO05 (0805) | LD06 (1206) | LD10 (1210) qu&g,BOS) LD12 (1812) | LD25 L\S%}[\&O (2220) | LD25 (2225) | LD40 (3640)
min. 10pF 10 pF 100 pEZ X, ! pF 100 pF 1 N M/ 1000 pF 1000 pF 1000 pF
600/630 nay. |  330pF 1200 pF 2700 dﬁ@bgfgg OF 5600 pF 0% 0012pF | 0018pF | 0.047F
min. T0pF 10 pF TBPADN 100 pF 700 pF TOQPF 7000 pF 1000 pF 1000 pF
1000 oy | 180pF 560 pF ﬁ&p& 2200 pF 3300 pF \ésp‘cﬁf 0010pF | 0.010pF | 0.022F
1500 rrr?;?( — 2178plE /N@E 10 pF 10 0 pF 100 pF 100 pF 100 pF
ox. = pF A » 658p 820 pF 180 _|\4700 pF 4700 pF 5600 pF 0.010 pF
o000 Min. — 10 pF~ g 10 pF 10 pF 18 ¥ 100 pF 100 pF 100 pF 100 pF
= o NI | S | SR VR Pe  TOEE | SHo
min. — — p p P P P P
2500 max. — (,2/ ). — 180 pF 470 pF 1200 pF 1500 pF 1800 pF 3900 pF
3000 rrr?;?( - >" f" — 1;8p,: 10 pF 10 pF 10 pF 10 pF 100 pF
. b\ pF 330 pF 820 pF 1000 pF 1200 pF 2700 pF
min. ¢ — — 10 pF 10 pF 10 pF 10 pF 10 pF 100 pF
4000 max. K}OY — — 47 pF 150 pF 330 pF 470 pF 560 pF | 1200/
5000 MIN. \ ) — — — — — — — 5
| AN ] - - - - - N i N
X7R Bielectric 1
Perfori jbbe Characteristics Q@,
]
Capacitaﬁce Range 10 pF to 0.56 pF (25°C, 1.0 +0.2 Vims at 1kH2) DN Y‘
Capacitance Tolerances +10%; +20%%,+80%, -20% i
Dissipation Factor 2.5% max(*25°C, 1.0 +0.2 Vrms, 1kHz) 7y
Operating Temperature Range -559C 0 +125°C 7N

Temperature Characteristic _A15%|(0VDC) /j\
Voltage Ratings <\%A0.,630, 1000, 1500, 2000, 2500‘,@({0,?0 & 5000 VDC (+125°C)
Insulation Resistance (+25°C, at 500 VDC) 4/ NI C0KMQ min. or 1000 MQ - R »ihever is less

Insulation Resistance (+125°C, at 500 VDC) < K/, 10K MQ min. or 100 MQ - pfigh Whichever is less

Dielectric Strength /L7 Y Minimum 120% rated voltageNgy'5Seconds at 50 mA max. current

HIGH VOLTAGE X7R MAYMUM CAPACITANCE YALYES

PaN
Ze

LY

VOLTAGE _|LDO5 (0805) LDO%&N LB10 (1210) | LD08 (1808) | LD12%1847) }LD25 (1825) [ LD20 (2220) | LD25 (2225)] ;D40 (3640)
mn.| _100pF | X T000pF | J000pPF | 1000My/°| OOTOpF | O0OIOpF | 0.01048 0710 pF
600630 | 63000k AU | 00B00F | 00BBLF | 01200F | 0210l | 0210l | 09004y | Bosolr
1000 M. T00pF /7. \180 bF 1000 pF 1000 pF 1000 pF 1000 pF 7000 pF (X% 0.010 pF
mex.| 1500pFSAKDEI00pF | 0015uF | 0.018pF | 0039uF | 0.100pF | 0120yF 50% 0.220 pF
1500 Min. = \‘ 100 pF 100 pF 700 pF 700 pF 1000 pF 1000 pF 7. pF 1000 pF
max. NN\ D 2700 pF 6800 pF 6800 pF 0.015 uF 0.056 pF 0.056 57 | | &088 UF 0.100 pF
2000 M |2 M T0%F 100 pF 100 pF 100 pF T00pF | 10000F47|  1000pF | 1000 pF
max.,/}\ - 1500 pF 3900 pF 3300 pF 8200 pF 0.027 pF 0.027 yF 0.038 pF 0.027 pF
min.« = = T0 pF 10 pF 100 pF pF 100 pF 1000 pF
2500 e K~ — — 2200pF | 5600pF | 0.015pF | @X@W | 0.022pF | 0.0224F
3000 MIN. = — — 10 pF 10 pF 100 pF NORDE 100 pF 1000 pF
max. = = = 1800 pF 4700 pF 0.012 uESANN\.Q.012 UF 0.015 pF 0.018 pF
min. = = = = = NONY — — 100 pF
e — e S R — = | o
min. — — — — — 2 — — pl
5000 max. — — — — — \\<¢ — — 3300 pF
N\
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CECC Ceramic %?%s \‘,;& /A\VI)A(
R
FEATURES k N k N
High Reliability CECC % Chips Capacitors for Military & A&)appnoanons
HOW TQ@%(E; (/‘,@) \_/4(\\
N 13 1Z_ @5\ 0_1(|)_4 % %T V

! E
tyle Size Class oltage Capacitance Tolerance craging
N5 Nickel Barrier 12 = 0805 C =NPO D = 50/63 EIA code NPO  F=+1% SUFFIX
SnPb finish 20 = 1206 Z=X7R E =100 on3or4 G=+2% Rerrdin 100% 168H =T5

AC = Silver Palladium 13 =1210 F =200 digits J = +5% Burn-in 100% 48H =T3
14 =1812 K=x10% No burn-in = -
15 =2220 /\ X7TR J %
/<>, Ma_ %L
Y — ‘A
»

Class: NPO + X7R (2C1/BX available on reque%C
Sizes: 0805, 1206, 1210, 1812, 2220 (06 alffication pending)

Voltages: 50, 100, 200 (500V on req
Terminations: Silver Palladium or NickeMbarrier + tin lead finish

CAPAC|TANC|;®&&LTAGE TABLE

QUALIFIED VS CECC 32101-801, )| </<>\‘@
N

Size AN NPO* X7R** A\
| NYs0v 100V 200V 50V 100V 2000/ 7%,
0805 ]\ \4.7 > 1500pF 4.7 > 1500pF 10 > 470pF 0.47 - 68nF 0.47 > 39nF 0.3g~=#8nF
1208 W 10— 4700pF 10 — 4700pF 10 — 1500pF 1 180nF 1 100nF | »0.] ¥ onF
129N/ 10 — 8200pF 10 — 8200pF 22 — 2700pF 10 ~ 330nF 4.7 > 220nF QA7 100nF
1812Y 0.1~ 18nF 0.1~ 18nF 0.47 — 5.6nF 47 — 680nF 10 > 470pp7 NN 1 - 180nF
2220 0.47 — 39nF 0.47 — 39nF 0.1 > 128f 0.1 — 1.50F 0.047 > 1 " 4.7~ 390nF

. . g N
*NPO Class (range available with tolerance: 1, 2, 5, 10%) O)
**X7R Class (range available with tolerance: 5, 10, 20%) ‘\"'
Available Reliability Levels: %‘ " &
Suffix: -- = qualified following CECC 32101-801 [no bu %
Suffix: T8 = according to CECC 32100-002 or 003; Es: reliability level <\

(Equivalent to MIL-R) [100% burn-in: N
Suffix: T5 = according to CECC 32100-002 or #Established reliability level

(Equivalent to MIL-S) [100% burn-in: #684 @ 2 x Ur]

N

» K%
@ &

R
o
/A\V/)A%o 4




-PRF- 7 \VA'
MILPRESSeSt/CHRs B LAV

CDRO1 thru CDR06 <>
// - MILITAH%?)%GNATION PER MIL-PRF-55681

42
Part \%Example
\.(fb A CDRO1 BP B

101

£ M
QK& <\<§NIL Style “‘i}
L=

‘\ Voltage-temperature
% Limits |
\r
L Capacitance !
g 1 |, K>
Rated Voltage 7 {(
T Capacitance Tolerance \Q\/
syation Finish 4
QY

‘\""Failure Rate <y

L
A
i NOTE: Contact factory for ayai \3 " Termination and Tolerance Options for
% Specific Part Numbers. \

MIL Style: CDR0O1, CDR02, CDR03 %SDROS, Terpiinatiar Finish:
CDRO06 J M= “l@ium Silver U = Base Metallization/Barrier
Voltage T ture Limits N = Si/er Nickel Gold Metal/Solder Coated*
oltage emperao ure Limi ‘% o S = Solder-coated W = Base Metallization/Barrier
BP =0 = 30 ppm/°C withoyt V&ltadge; 0 + 30 ppm/°C with Metal/Tinned (Tin or Tin/
rated voltage from%%@do +125°C Lead Alloy)
BX = +15% witho \1$ i'+15 —25% with rated voltage * ; ; °
from -55°C to)% c Solder shall have a melting point of 200°C or less. A
H . — 0, — 0] — 0,
Capacitance@digit figures followed by multiplier Failure Rate Level: gl__ 2)81/2/0 P=1%R= i e
(numbe ro¥to be added) e.g., 101 = 100 pF o
Rated Volfage: A = 50V, B = 100V Packaging: Bulk is standard packagmg@and reel

per RS481 is available upon request
Capacitance Tolerance: J + 5%, K+ 10%, M + 20% A

R X

CROSS REFERENCE: AV)UMIL-PB‘@‘)!M/CDRN THRU gpﬁ&?

Per AVX || th ) } tr\(‘W) Thickness (T) | <D\ Termination Band (t)

MIL-PRF-55681 | Style | ~o'o" ) }.@g T [ 'max. | Min. | wiR Y Min, | Max. Min.

CDRO1 0805 | .080 + OTR|.050 +.015 | .055 | .020, j % .030 — .%,\7

CDRO02 1805 | 183\015”| 050+ 015 | 085 | Q2O\D"— — 030 | 00

CDR03 1808 | x8%e5@15 |.080+.018 | .080 (KGd) | — — 030 ) 1010

CDR04 18129009+ 015 | 125+ .015 | 080 | W20 | — — 03| ¥o10

N7
CDRO5 G 18000 | 250 T 00 | 080 | 020 | — — oY | 010
NN -015 -015 | >
CDROB, + |»2225 | .225+.020 |.250+.020 | .080 | 020 | — — 4y '.030 010

*For CDR11, 1@14 see AVX Microwave Chip Capacitor Catalog \%/ )

72 / A\V/)' %”



MIL-PRF-55681/Chips 7N . v
Military Part Number | h’:ﬁ;@astlon VO / "\\vﬁ A(
CDRO1 thru CDR06 ,% ,@‘

/‘{ CDRO1 thru CDRO06 to @KPRF 55681 ‘

Military %{) Rated temperature | WWDC Qf o ilitary Rated temperature | WWDC
Type C qcitainge™ Capacitance and voltage- Type Capacitance | Capacitance and voltage-
Designation tolerance |temperature limits _&\ \> Designation in pF tolerance |temperature limits
7
AVX Stylyjﬁ\sﬁbnm _N\X/| | AvX style 1808/CDR03 >
“-’ v
CDRO1BP1 - J.K B 100 CDRO03BP331B--- 330 J.K BP ‘ 100
CDRO1 BF— O|_ ~ 12 J BF \ 100 CDR03BP391B--- 390 J I ; 100
CDRO1 15 J,K \ 100 CDR0O3BP471B--- 470 J,K 100
B——— 18 J P 100 CDR03BP561B--- 560 J 100
& Bi 2208——- 22 JK B 100 CDR03BP681B--- 680 J,K }/ 100
CUR@1BP270B--- 27 J BP 100 CDR03BP821B-- 820 J BP 100
CDR01BP330B--- 33 J,K BP 100 CDR03BP102B--- 1000 BP 100
CDR01BP390B--- 39 J BP 100 CDR03BX123B-- 12,000 BX 100
CDR01BP470B--- 47 JK BP 100 CDR03BX153B--- 15,000 b’(,ﬁl BX 100
CDR01BP560B--- 56 J BP 1 CDR03BX183B--- 18,000 % K BX 100
CDR01BP680B--- 68 JK BP L@@B CDR03BX223B--- 22,00 4/ M BX 100
CDR0O1BP820B--- 82 J BP 00 CDR0O3BX273B--- & K BX 100
CDR0O1BP101B--- 100 JK BP 100 CDR03BX333B--- KM BX 100
CDR0O1B--121B--- 120 JK BP,B CDRO3BX393A--- K BX 50
CDRO1B--151B--- 150 J,K BP; 100 CDRO3BX473A--- KM BX 50
CDR01B--181B--- 180 J,K F 100 CDRO3BX563A--- \ 56,000 K BX 50
CDR0O1BX221B--- 220 KM BX 100 CDROSBXGBSP\ 68,000 KM BX 50
CDR01BX271B--- 270 K 100
CDRO1BX331B--- 330 KM 100 AV@tyl\ﬂ)& 2/CDR04
CDR01BX391B--- 390 K 4 BX 100
CDR0O1BX471B--- 470 / > BX 100 CDRO@%—-- 1200 J BP 100
CDR0O1BX561B--- 560 BX 100 CDR04BF152B--- 1500 JK BP 100
CDR01BX681B--- 680 BX 100 CDR04BP182B--- 1800 J BP 100
CDR0O1BX821B--- BX 100 CDR04BP222B--- 2200 J,K BP 100
CDR0O1BX102B--- BX 100 CDR04BP272B--- 2700 J BP 100
CDR0O1BX122B--- BX 100 CDR04BP332B--- 3300 J,K BP 00
CDR0O1BX152B--- BX 100 CDR04BX393B--- 39,000 K BX //i 8
CDR01BX182B--- BX 100 CDR04BX473B--- 47,000 KM BX ‘A 6]
CDR0O1BX222B--- y BX 100 CDR04BX563B--- 56,000 K BX «
CDRO1BX272E’>\>/ 700 K BX 100 CDR04BX823A--- 82,000 K BX ‘ 50
3300 KM BX 100 CDR04BX104A--- 100,000 KM X ‘ ; 50
3900 K BX 50 CDR04BX124A--- 120,000 K 50
4700 KM BX 50 CDRO0O4BX154A--- 150,000 KM 50
CDRO4BX184A--- 180,000 K J\ X 50
AVX Style 1805/CDR02 / K
r\w
AVX Style 1825/CDR05
CDR02BP221B--- 220 JK BP 100 /<’\, b { ty ,A z
CDR02BP271B--- 270 J BP 16 ' CDR05BP392B--- 3900 )%3 BP 100
CDRO2BX392B--- 3900 K BX P9 -~ | CDRO5BP472B--- 4700 JK BP 100
CDRO2BX472B--- 4700 KM BX 1 CDRO5BP562B--- 5600 < BP 100
CDR02BX562B--- 5600 K BX fI1O CDRO5BX683B--- 68, M BX 100
CDR02BX682B--- 6800 s BX N 0 CDR05BX823B--- \ D K BX 100
CDR02BX822B--- 8200 100 CDRO5BX104B--- / KM BX 100
CDR02BX103B--- 10,000 100 CDRO05BX124B--- / 29,0l K BX 100
CDROZBX123A--- 12,000 50 CDRO5BX154B--- 0] KM BX 100
CDRO2BX153A-- 15,000 BX 50 CDRO5BX224Ac--%|  %,220,000 KM BX X0
CDR02BX183A--- 18,000 BX 50 CDR05BX274A-* f\ 270,000 K BX A/\E)L
CDR02BX223A--- 22,000 BX 50 CDR%@AA- 330,000 KM BX « \(50
L Al AN 1'
Add appropriate Avm 2225/CDR06 //\_ l;
Add appro Sermiglation fini CDR06BP682B--- 6800 JK L ﬁ‘ 100
CDR06BP822B--- 8200 JK 100
Capacitgncen] dlerance CDR06BP103B--- 10,000 J,K /\ BP 100
CDROBBX394A--- 390,000 BX 50
CDRO6BX474A~* 470,000 , BX 50

Add appropr%rate

/A\V/X(%O® s



MIL-PRF-55681/CHips Z SN AN/ X

Part Number Example _ |1 12
CDR31 thru CDR35 <1 ,@V
S S

/§ MILIT, %DESIGNATION PER MIL-PRF-55681

P @n r Example
g@ g /\\}%Me’ CDR31 BP 101 B K S M_%\

P RN ML sty ) o
A © AV
> Voltage-temperature Q%‘ 1

\r

Rated Voltage

7
Q/\?itance Tolerance <‘é\(<>
Te¢mination Finish A\)
o)

ailure Rate
O, V "

NOTE: Contact factory for &@' of Termination and Tolerance Options for

Specific Part Numbe%/
MIL Style: CDR31, CDR32, CDR«DREA CDR35 Te@hon Finish:

Volt T t Li M = Pafladium Silver U = Base Metallization/Barrier
oltage Temperature Limi % . N = Silver Nickel Gold Metal/Solder Coated*
0 = 30 ppm/°C with

BP=0 t+ S’O p|»? m/o? wi t0 +125°C S = Solder-coated W = Base Metallization/Barrier
ratec vorage rom)% o Y = 100% Tin Metal/Tinned (Tin or Tin/

BX = +15% witho /\Lsg\, +15 -25% with rated voltage Lead Alloy) /\
from -557C 30 c *Solder shall have a melting point of 200°C or less. /O

Capacitances, e digit figures followed by multiplier 4o o
(numbe% 0% 'to be added) e.g., 101 = 100 pF Failure Rate Level: M S _ 2)81/3/0 = 1%, R= )W

Rated Voitage: A = 50V, B = 100V Packaging: Bulk is standard packagiAfy. *ap¢ and reel
Capacitance Tolerance: C + 25pF, D+ .5pF, F+ 1% per RS481 is available upon reque%

J+5%, K+10%, M + 20% /O\%
Sy

CROSS REFERENCE: AV)UMlL-P,FQ%sem/CDRm THRQ\Q‘{&E‘(%)

Per MIL-PRF-55681 | AVX | Length (L(/°Width W) | Thickness (T) |’\"©) | Termination Band (1
(Metric Sizes) Style (mri), (mm) Max. (mm)‘\'\ﬂmﬁ. (mm) | Max. (mm) | Min. (mm)
CDR31 0805 | ,240% 1.25 1.3 \) ' 50 70 30A)
CDR32 1206 Q/(@)o 1.60 Y — 70 1=80Y
CDR33 2, 3.20 2.50 & — 70 Al
CDR34 ] ;\‘(ﬂ 4.50 3.20 1.5 — 70\~ 30
— N
CDR35 \|\ 4.50 6.40 1.5 A .30

@ &

\@%
" AV



MIL-PRF-55681/Clips
Military Part Number I@g)'fl;mcatlon CDR31 Q"

Z

e —

%

TAV/AS

:

& Capacitance Tolerance

1/ The C§

plete part number will include additional symbol

tolerance, termination and failure rate level.

7

K

D
/A\Vﬂz%()&

/({ FQ CDR31 to MIL- PRF@E&?/?
Military Rated temperature - A Mlhry Rated temperature | WVDC
Type Capacita apamtance and voltage- Type Capacitance | Capacitance and voltage-
Designation 1/ )'ln pi tolerance |temperature limits A <' ignation 1/ in pF tolerance |temperature limits
v Ly
1

AVX Style 08G5/SDR31 (BP) JA\\| AVX Style 0805/CDR31 (BP) cont'd N\
CDR31BP1R B,C BP / 3/ CDR31BP101B--- 100 F,J,K BP IQ
CDR31BP1R1B%™ . B,C BP < 0 CDR31BP111B--- 110 F,J,K BP 100
CDR31BR1RS 1.2 B,C ; 100 CDR31BP121B--- 120 FJK P‘ 100
CDR31BP M3y - 1.3 B,C 100 CDR31BP131B--- 130 F,J,K 100
CDR31BF 1.5 B,C BF 100 CDR31BP151B--- 150 F,J,K 100

1R6B--- 1.6 B,C 100 CDR31BP161B--- 160 FJK 100

1REB--- 18 B.C 100 | |CDR31BPIBIB--- 180 FUK } 100
CDR81BP2R0OB--- 2.0 B,C BP 100 CDR31BP201B--- 200 F,.J 100
CDR31BP2R2B--- 2.2 B,C BP 100 CDR31BP221B--- 220 d 100
CDR31BP2R4B--- 2.4 B,C BP 100 CDR31BP241B--- 240 F)A BP 100
CDR31BP2R7B--- 2.7 B,C,D BP 1%7\ CDR31BP271B--- 270 E F,J,K BP 100
CDR31BP3ROB--- 3.0 B.CD BP X CDR31BP301B--- 300 P K BP 100
CDR31BP3R3B--- 3.3 B,C,D BP A CDR31BP331B--- 33 WJK BP 100
CDR31BP3R6B--- 3.6 B,C,D BP =00 CDR31BP361B--- 8 N F,J,K BP 100
CDR31BP3R9B--- 39 B.C,D BP ‘ '{VQO CDR31BP391B--- FJ.K BP 100
CDR31BP4R3B--- 4.3 B,C,D 100 CDR31BP431B--- / 430 F,J,K BP 100
CDR31BP4R7B--- 4.7 B,C,D % 100 CDR31BP471B--- O F,J,K BP 100
CDR31BP5R1B--- 5.1 B,C,D BF 100 CDR31BP511A;--4| 510 FJK BP 50
CDR31BP5R6B--- 5.6 B,C,D P 100 CDR31BP561A- \ 560 F,J,K BP 50
CDR31BP6R2B--- 6.2 B,C,D 100 CDR31BR621A%-- 4 620 F,J,K BP 50
CDR31BP6R8B--- 6.8 B,C 04/ BP 100 CDR¥ 680 FJK BP 50
CDR31BP7R5B--- 7.5 B,C, D/ > BP 100 r
CDR31BP8R2B--- 8.2 BP 100 &y
CDR31BP9R1B--- 9.1 BP 100 AVX le 0805/CDR31 (BX)
CDR31BP100B--- 10 < & BP 100 CDR31BX471B— 470 KM BX 100
CDR31BP110B--- 11 \F,J,K BP 100 CDR31BX561B--- 560 KM BX 100
CDR31BP120B--- >, ) F,J,K BP 100 CDR31BX681B--- 680 KM BX 100
CDR31BP130B--- FJK BP 100 CDR31BX821B--- 820 KM BX %0
CDR31BP150B--- FJK BP 100 CDR31BX102B--- 1,000 KM BX 4/ R
CDR31BP160B--- J F,J,K BP 100 CDR31BX122B--- 1,200 KM BX
CDR31BP1 BOB——»\ 18 F,J,K BP 100 CDR31BX152B--- 1,500 KM BX - 100
CDR31BP2 20 FJK BP 100 CDR31BX182B--- 1,800 KM X ‘ 100
CDR31B A 22 FJK BP 100 CDR31BX222B--- 2,200 KM 100
CDR31BPZ¥ 24 F,J,K BP 100 CDR31BX272B--- 2,700 KM 2 100
CDR31BP270% 27 F,J,K BP 100 CDR31BX332B-- 3,300 KM / N 100
CDR31BP300B--- 30 F,J,K BP 100 CDR31BX392B--- 3,900 KM ) X 100
CDR31BP330B--- 33 F,J,K BP 100 /r(. R31BX472B--- 4,700 K, BX 100
CDR31BP360B--- 36 F,J,K BP 100 /<"QD 31BX562A--- 5,600 d BX 50
CDR31BP390B--- 39 F.J,K BP 1%_, (CDR31BX682A~* 6,800 K i BX 50
CDR31BP4308--- 43 F.K BP ‘g ~ | CDRS1BX822A--- 8200 LA KM BX 50
CDR31BP470B--- 47 FJK BP 1 CDR31BX103A--- 10,000 BX 50
CDR31BP510B--- 51 FJK BP 'y 10! CDR31BX123A--- 12, M BX 50
CDR31BP560B--- 56 FJ.K BP N 0 CDR31BX153A--- 1 8 R KM BX 50
CDR31BP620B--- 62 FJK 100 CDR31BX183A--- KM BX 50
CDR31BP680B--- 68 F,J,K 100
CDR31BP750B--- %5 FJK 100 Q%opnate failure rate
CDR31BP820B--- 82 F,J,K / BP 100
CDR31BP910B--- 91 FJUK BP 100 dd appropriate termination finish /O

'\i

Sl

75




MIL-PRF-55681/Clips
Military Part Number I@g)'fl;mcatlon CDR32 Q"

CIVAV X

/‘f{ &3 CDR32 to MIL- PR}@B&%S

@

76

L »
Add appropriate failutg rate
Add appropriate ) ini

Military Rated temperature Mnlh-ry Rated temperature | WWDC
Type Capacit. apacltance and voltage- Type Capacitance | Capacitance| and voltage-
Designation 1/ Anpi 5 tolerance | temperature limits A 4 ignation 1/ in pF tolerance | temperature limits
AVX Style 12GSASOR32 (BP) 2\ AVX Style 1206/CDR32 (BP) cont'd N\
7

CDR32BP1R Vo B.C BP /) > | | corazepiome-- 100 FLJK BP ’Q&r)
CDR32BP1R1B <>’ 1.1 B,C BP < 0 CDR32BP111B--- 110 FJK BP {1 | 100
CDR32BR1RS 1.2 B.C A 100 CDR32BP121B--- 120 FJK P ‘Vn 100
CDR32BPYR3B);- 1.3 B,C \ 100 CDR32BP131B--- 130 FJK 100
CDR32B" 1.5 B.C = 100 CDR32BP151B--- 150 FJK ; 100

1R6B--- 1.6 B,C 100 CDR32BP161B--- 160 FJK P 100

1R8B--- 1.8 B.C 100 CDR32BP181B--- 180 FJK ) P 100
CDRB2BP2R0OB--- 2.0 B.C BP 100 CDR32BP201B--- 200 FJ BP 100
CDR32BP2R2B--- 2.2 B.C BP 100 CDR32BP221B--- 220 E BP 100
CDR32BP2R4B--- 2.4 B.C BP 100 CDR32BP241B--- 240 F R BP 100
CDR32BP2R7B--- 2.7 B.CD BP l%Y\ CDR32BP271B--- 270 % JK BP 100
CDR32BP3R0B--- 3.0 B,C.D BP X CDR32BP301B--- 300 < K BP 100
CDR32BP3R3B--- 33 B.CD BP €A “| CDR32BP331B--- 33 UK BP 100
CDR32BP3R6B--- 36 B.C.D BP =00 CDR32BP361B--- ‘ 4 FJK BP 100
CDR32BP3R9B--- 39 B.C.D BP ‘ 'VQO CDR32BP391B--- R FJ.K BP 100
CDR32BP4R3B--- 43 B.C.D 100 CDR32BP431B--- |/ %0 FJK BP 100
CDR32BP4R7B--- 4.7 B,C,D < 100 CDR32BP471B--- F,J,K BP 100
CDR32BP5R1B--- 5.1 B,C,D BF 100 CDR32BP511R:-- W 510 F,J K BP 100
CDR32BP5R6B--- 5.6 B.C.D P 100 CDR328P561B\\ 560 FJK BP 100
CDR32BP6R2B--- 6.2 B,C.D 100 K.// 620 FJK BP 100
CDR32BP6R8B--- 6.8 B,C,D4)' BP 100 680 FJK BP 100
CDR32BP7R5B--- 75 B.CD,/ N BP 100 750 FJK BP 100
CDR32BP8R2B--- 8.2 D BP 100 CDR32BM21B-- 820 FJK BP 100
CDR32BPYR1B--- 9.1 BP 100 CDR32BP911B--- 910 FJK BP 100
CDR32BP100B--- 10 70} BP 100 CDR32BP102B--- 1,000 FJK BP 100
CDR32BP110B--- 11 Q\F,J,K BP 100 CDR32BP112A--- 1,100 FJ,K BP 50
CDR32BP120B--- : ) FJK BP 100 CDR32BP122A--- 1,200 FJK BP 50
CDR32BP130B--- FJK BP 100 CDR32BP132A--- 1,300 FJK BP N
CDR32BP150B-- @' FUK BP 100 | | CDR32BP152A— 1500 FUK P AR
CDR32BP160B--- FJK BP 100 CDR32BP162A--- 1,600 FJK BP 'é
CDR32BP1SOB———\& 18 FJK BP 100 CDR32BP182A--- 1,800 FJK BP 1| 50
CDR32BP2 20 FJK BP 100 CDR32BP202A--- 2,000 FJK P ‘ Vu 50
CDR32B 22 FJK BP 100 CDR32BP222A--- 2,200 FJK . 50
CDR32BPZ 24 FJK BP 100 AN
CDR32BP270§--- 27 FJK BP 100 AVX Style 1206/CDR32 (BX) Q\‘
CDR32BP300B--- 30 FLJK BP 100 | & va o
CDR32BP330B--- 33 FJK BP 100 / FORR32BX472B--- 4,700 K, BX 100
CDR32BP360B--- 36 FJK BP 100 /<’\Dr OBX562B--- 5,600 d BX 100
CDR32BP390B--- 39 FJK BP Q0 | “¥CDR32BX682B--- 6,800 y BX 100
CDR32BP430B--- 43 FJK BP CDR32BX822B--- 8200 M BX 100
CDR32BPA470B-- 47 FJK Bp Lg/? CDR32BX103B--- 10,000 BX 100
CDR32BP510B--- 51 FJK Q CDR32BX123B--- 12,0 M BX 100
CDR32BP560B--- 56 FJK % N CDR32BX153B--- 1 L KM BX 100
CDR32BP620B--- 62 FJK 100 CDR32BX183A--- 1 KM BX 50
CDR32BP680B--- 68 FJ.K 100 CDR32BX223A--- KM BX 50
CDR32BP750B--- 75 FJK 100 CDR32BX273A-— 0 KM BX 50
CDR32BP820B--- 82 F.J.K 100 CDR32BX333A%-- 33,000 KM BX 0
CDR32BP910B--- 91 FJ,K "~ / 100 CDR32BX393A-2 39,000 KM BX é;\%

- - k. W
N A4

Add appropriate failure rate

W
Add appropriate termination finish @

Capacitance Tolerance

1/ The complete part number will include addii
tolerance, termination and failure rate le:

N

nal sypols'to indicate capacitance

/A\Vﬂz%()&



MIL-PRF-55681/Chips WA\ X

Military Part Number I@g)ﬂ;ﬁicatlon CDR33/3§{13‘57

"@4 5@5&1}
/‘I{ 33/34/35 to MIL-PR 9/10/11
V.
Military 7 ) Rated temperature | WWDC - M|%ry Rated temperature | WWDC
Type Capacita: apacitance and voltage- b Type Capacitance | Capacitance and voltage-
Designation 1/ )@ pr tolerance |temperature limits A < ignation 1/ in pF tolerance |temperature limits
AVX Style 1249/50R33 (BP) N\ AVX Style 1812/CDR34 (BX) A
/’
CDR33BP10: V 00 F,J,K BP /\Sy CDR34BX273B--- 27,000 KM BX . 0)
CDR33BP112B? 1,100 FJK BP <> 0 CDR34BX333B--- 33,000 KM BX 100
CDR33BR12% 1,200 FJ.K f \ 100 CDR34BX393B--- 39,000 KM X ‘ 100
CDRS33 1,300 F,J,K 100 CDR34BX473B--- 47,000 KM 100
1,500 FJK BF 100 CDR34BX563B--- 56,000 KM > 100
1,600 FJK 100 CDR34BX104A— 100,000 KM o % X 50
1,800 FJK 100 CDR34BX124A--- 120,000 KM X 50
CDR83BP202B--- 2,000 FJ.K BP 100 CDR34BX154A--- 150,000 K, BX 50
CDR33BP222B--- 2,200 F,J,K BP 100 CDR34BX184A--- 180,000 s BX 50
CDR33BP242A--- 2,400 FJK BP 50 v
CDR33BP272A--- 2,700 FJK BP ?/\ AVX Style 1825/CDR35,(2P )
CDR33BP302A--- 3,000 FJ.K BP ?/Cds //
CDR33BP332A--- 3,300 FJK BP - CDR35BP472B--- JK BP 100
CDR35BP512B--- ) F,J,K BP 100
AVX Style 1210/CDR33 (BX) A ‘ l/7‘ CDR35BP562B--- FJK BP 100
CDR33BX153B--- 15,000 KM 100 8ggggggg§§g::: ,Eji EE ]88
CDR33BX183B--- 18,000 KM B 100 4 ”
CDR33BX223B--- 22,000 KM BX 100 CDR35BP752B- \ FJK BP 100
CDR33BX273B--- 27,000 KM 100 CDR35BP8228--, |* 8,200 FJK BP 100
CDR33BX393A--- 39,000 KM, 50 CDR3: 126 9,100 FJ.K BP 100
CDR33BX473A--- 47,000 K, / BX 50 gBRé T ]?‘888 Eji EE 15%)
CDR33BX563A--- 56,000 > BX 50 ’ ”
CDR33BX683A--- 68,000 BX 50 CDR35BF123A--- 12,000 FJK BP 50
CDR33BX823A--- 82,000 > BX 50 CDR35BP133A--- 13,000 FJK BP 50
CDR33BX104A--- 100 OO%!Q\ , BX 50 CDR35BP153A--- 15,000 FJ.K BP 50
> CDR35BP163A--- 16,000 FJ.K BP 50
AVX Style 181 WMYBP) CDR35BP183A--- 18,000 FJK BP 50
)] CDR35BP203A--- 20,000 F,J,K BP y 2
CDR34BP222B--- \ég F.J K BP 100 CDR35BP223A--- 22,000 FJK BP ,é{o
CDR34BP242B--- | 23 FJK BP 100 — —
CDR34BP272B---4| 700 FJK BP 100 AVX Style 1825/CDR35 (BX) \ 1
3,000 FJK BP 100 7
3,300 FK BP 100 CDR35BX563B--- 56,000 KM 100
3,600 FJ,K BP 100 CDR35BX683B--- 68,000 KM 100
CDR34BP3925--- 3,900 FJK BP 100 CDR35BX823B--- 82,000 KM o/ A 100
CDR34BP432B--- 4,300 F.J K BP 100 CDR35BX104B--- 100,000 KM ) X 100
CDR34BP472B--- 4,700 FJK BP 100 / ~OQR35BX124B--- 120,000 K, BX 100
CDR34BP512A--- 5,100 FJK BP 50 /<> 35BX154B--- 150,000 N BX 100
CDR34BP562A--- 5,600 FJK BP SO |' CDR35BX184A--- 180,000 K1 BX 50
CDR34BP622A--- 6,200 F.J K BP SO ) CDR35BX224A--- 220,000 KM BX 50
CDR34BP682A--- 6,800 FJK BP o]/ CDR35BX274A-- 270,000 Q/ BX 50
CDR34BP752A--- 7,500 FJ.K BP 4 CDR35BX334A--- 330,068 M BX 50
CDR34BP822A--- 8,200 FJ,K BP N S0 CDR35BX394A--- 3\ ) KM BX 50
CDR34BP912A--- 9,100 FJ,K 50 CDR35BX474A--- KM BX 50
CDR34BP103A--- 10,000 FJK y 50

L e ’ approprlate failure rate
Add appropriate failure rate / /O

dd appropriate termination finish
Add appropriate terminati

Capacnance Tolerance

Capacitance Tolef|ped ‘ I ;
1/ The corhplete part number will include additional symbolgyTs ate Capacitance
/ tolerance, termination and failure rate level. %

/A\V/X(%O® .




Packaging of ChipZomponent

Automatic Insertion B\%&ﬂ@ing
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TAV/AS

7

N
TAPE & REEL QUANTWﬁg
irscompliance with RS481.

All tape and reel specificati

w

N,

R

<‘§(<\,> 8mm OQ\\,’) 12mm
Paper or Emboss\ Qarner 0612, 0508, 0805 1<\n, , ¥
A7) 1210/\%1
E AL Z N 1812, 1825 /O
mbosse ,
o ) ‘<<(\ e 2220,2225 {1
Paper oW | 0201, 038, 9402, 0603 0
W pedReel/7" Reel 2,000, 346 pr %000, 10,000, 15,000 3,000 500, 1,008
A Conté X ry for exact quantity Contact factory f T R%act uantity
QBY per Reel/13" Reel 5,090, 10,000, 50,000 10,000 400>
Contact factory for exact quantity A('

REEL DIMENSIONS

X
\\
Full Radius *

* Drive spokes optional, if used
asterisked dimensions apply.

2

S

|iFe
@40 (1.575) Min.

Access Hole At
Slot Location %}O\(

(Arbor Hole Dia.)

A
y

il

2

2(??)/ )
‘%\’

3 (Includes flange
distortion at
outer edge)

4— W; (Measured at

Hub)
- F
7N

N (Hub Dia.)
Note: Tape with or wijthol
components

‘ Tl | pass
around r iu§ |
witho .

2

u
W, (Measur %

s
tin
e

or Tape Start.

7/

PN

ap
Q%}*
\\3 56 (0.096) min. Width, &\\)
/I( )@ 0 (0.394) Depth @X;)

7Y N \\ //.\>
Tape A B* D* w \@
Size | Max. | Min, &)C Min. WN‘E\:qu Wi Max. ‘]\_, 3
7\95°Min.
8mm Q%S\ K% 8.40 48 14.4 Qiq {6.311)
/\Q (0.331 58%) 05 ‘,% 10.9 Max.
330 > 13.08% 20.2 50.0 A\ (0.429)
(12.992\\(0. 59) (0.512 888) (0.795) (1.969) - j‘q) 11.9 Min
12mm A\ 12.4 %8 18.4 (0.469)
%() (0488 8873) 5 7 Np.724) 15.4 Max.
.607
X 07
Metric dimensions will govern. \)Y
English measurements rounded and for reference only. ‘@\
(1) For tape sizes 16mm and 24mm (used with chip size 3640) consult EIA RS-481 latest revision. </
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Embossed CarrierSonfiguration2> YAV X

Sy

8 & 12mm Tape Only (\QJ V o

Q 10 PITCHES CUMULATIVI Q
— Po — TOLERANCE ON TAP
+0.2mm (£0.008)
ﬁ b
™\

f— A P, F YEMBOSSMENT
BETWEEN
EMBOS! ’ - ‘
2 O §> )
e B T T T
Ly s

T LL;& (

SFoAITY M@@& | EbE%RmC&MZF’o"ﬂE“INSD

ri

\Q SIZE E 1 LARGER (0.079 x 0.047) & j
B1 ISFO% TAPE READER REFERENCE ONLY -
INCLUDING DRAFT CONCENTRIC AROUND Bg User Direction of Feed «

8 & 12mm Embossed Tape N
Metric Dimensions Will Go@ &\\%30
7,

Chip Orientation

]

7
’%
2

CONSTANT DIMENSIONS ,\</>J_‘ 1; ///\q
Tape Size D, E 2 4 i\ 1+ Min T Max T,
8mm 1.50 8¢° 1.75 + z.’@‘, "4.0 +0.10 2.0z Q'\O\V\ 0.60 0.60 0.10
and (0.059 § o °°4) (0.0697%:,0.084)(0.157 + 0.004) | (0.079 o5 (0.024) (0.024) (0.004)
12mm / , Max
AL Y
VARIABLE DIMEI\{,QI@&?
Tape Size | B, Q}i)h\) E, F P, R T, w A,B, K,
Ma)%’N. . Min. Min. Max. /\
< See Note 5 |See Note 2 /<'> \
n— N | 1.00 6.25 | 3.50+0.05 4.00 + 0.10 25.0 2.50 Max. 8.30 };& o
ON71) | (0.039) | (0.246) | (0.138 = 0.002) | (0.157 = 0.004)| (0.984) (0.098) 0.327)x_|' ]7’0
éé'v) D
X820 150 | 1025 | 5.50=0.05 4.00 + 0.10 30.0 6.50 Max. XN
12mm | (0.323) | (0.059) | (0.404) |(0.217 +0.002)| (0.157 + 0.004)| (1.181) (0.256) g4y |See Note 1
7 LY
8mm 4.35 1.00 6.25 | 850+005 2./<<a\4_>0.1o 25.0 2.50 M&Q’ 8.30
1/2 Pitch | (0.171) | (0.039) | (0.246) |(0.138 + 0.002\ (0.079 + 0.004)| (0.984) QéRB (0.327) |SeeNote
~ 1>
12mm v
e 8.20 150 | 1025 | 5.5 % 8.00 + 0.10 30.0 &3 \\§ 123 |See Note 1
Sl (0.323) | (0.059) | (0.404) | (0.2 /+ 0002) | (0.315 + 0.004) A 056) | (0.484)

AN Y
NOTES: 2. Tape with or without comprients shall pass around radius “R” without damage.
1. The cavity defined by As, B“{ and K, .shall be configured to prowde}?fe llowing: 3. Bar code labeling (? &ed) shall be on the side of the reel opposite the round sprox es
Surround the component with sufficient clearance such \ Refer to BA-550
a) the component does not protrude beyond the g of the cover tape. _ : ) .
b) the component can be removed from the ggvity irfeA/Sxti€al direction without mechanical 4. B, dir §,reference dimension for tape feeder clearance only.
restriction, after the cover tape has b 7‘&\1 dyed. 5. If P, = 2.8, the tape may not properly index in all tape feeders. l ;
¢) rotation of the component is limitegq td xirdm (see Sketches D & E).

d) lateral movement of the comp: & reﬂ d to 0.5mm maximum (see Sketch F).

Top View, Sketch "F" un component rotation
\ Component Lateral Movements
\ — [«—0.50mm (0.020) Typlcal component
i Maximum cavity center line
20D T \%k — — Typical component

0.50mm (0.020) ‘__ Ao ’| center line

Maximum Component Rotation Maximum \q

[N & .



Paper Carrier Configuration 2> [:\VA'(

8 & 12mm Tape Only (&J V (\(&;‘ V

Q ITCHES CUMULATIVE
~ AP0 — OLERANCE ON TAPE
J +0.20mm (+0 008)
/I
|
' ,
=]
\ AN /1 o \ V
—H— \ Ao e I/'le P4 — t

8 T VI OT'EZF CENTER LINES
\O User Direction of Feed )@

8 & 12mm Paper Tape
Metric Dimensions Will Gover
7

<5<>)

CONSTANT DIMENSIONS o~ <@ N\
Tape Size D, E 2% P, N\ G. Min. R Min.
8mm 1.50 93° 1.75 0.1 '\K‘&-«h 0.10 | 2.00+0.05 Q/(bﬂo 0.75 25.0 (0.984)
and (0.059 H§*) [(0.069 = 0 7 +0.004)| (0.079 + 0.0/, 0.004) (0.030) See Note 2
12mm }éd A » ' Max. Min. Min.
VARIABLE DIMENSIQ/NS/K %O
Tape Size Seeﬁ\te?’%> E, Min. F W Ay By T
8mm \%% 6.25 3.50 + 0.05 8.00 918 See Note 1
@ 004) (0.246) (0.138 +0.002) | (0.315%887) 10 %

(0.043
» \L, 4.00 + 0.010 10.25 5.50 + 0.05 12.0 + 0.30 for =] Base
%)\4 (0.157 + 0.004) (0.404) (0.217 £ 0.002) | (0.472 +0.012) 37\
<
smnv 2.00 + 0.05 6.25 3.50 + 0.05 8.00 959 %ggmMmax
1/2 Pitch (0.079 + 0.002) (0.246) (0.138 %)02) (0.315 582) or No-Paper
77 ~ ? Base Compositions
ngbrlg 8.00 + 0.10 10.25 \'=e 12.0 +0.30 /
) (0.315 + 0.004) (0.404) o N7~ 0. 002) (0.472 + 0.012) N
Pitch ~ <<°/
X

surrounding the component so that: holes. Refer to EIA-%
a) the component does not protrude beyond e|ther heearrier tape;

b) the component can be removed from the cavity in a8 |ca| direction without 4.1f Py =2.0m 6‘%6 ay not properly index in all tape feeders.
mechanical restriction after the top cover tape, JasDeel emoved; /
¢) rotation of the component is limited to 2 (see Sketches A & B);

d) lateral movement of the Component i resl .5mm maximum
(see Sketch C). .
Top View, Sketch "C 20° maximu nt rotation

Component Lateral
——I <—0.50mm (0.020) *
é T Maximum T component
\/M i By \ ter line
Typical component

Maximum poner otatlon T ;
0.50mm (0.020)
Side o \Qqcngnm View Maximum ‘_ center line
dbetch “A

NOTES: 2. Tape with or without comp® \zn pass around radius “R” without damage.
1. The cavity defined by A, Bo, and T shall be configured to provid t clearance 3. Bar code labeling (if r¢ HK{%I e on the side of the reel opposite the sprocket
f

> \3( Top View
Bar Code Labeling Standard %@
>

AVX bar code labeling is available and follows latest version of EIA-556

. I



Bulk Case Packagifig 2 YAV X
@‘V‘ Q‘.V A

A
Q\T N
BENEFITS )@) )@B LK FEEDER

e Easier handling 4? k

e Smaller pack volume

(1/20 of T/R gackagivg)
* Easier @r‘y control
e Fle ﬁ\

%Z&abb

CASE DIMENSIONS

L Slid
12mm AT T
36mm iééi 12\
< {i0omm

CASE%(&\NTmEs

Part Size 0402 0603, 0805 A\ 1206

Qty. £0.000 ] 5%\ 10,000 (T=.023") -7 |» | 5,000 (T=.023")
(pcs / cassette) ’ e 8,000 (T=.031") D 4,000 (T=.032")
. 1> 6,000 (T=.033" 3,000 (T=.044")

14
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Basic Capacitor Fégﬁnulas

s W

N A\/)X
A@‘ e

§\l
I. Capacitance (farads) )@

English: C = 224 KA

Metric: C = -08 4

Il. Energy
E=v

IIl. Lin® :‘{ge of a capacitor (Amperes)
IV."lotal Impedance of a capacitor (ohm

Z=\R+ (Xg-XL)

V. Capacitive Reactance (ohms)
1
2nfC

XC=

Vi

Inductive Reactance (ohms)
x =2mnfL

Phase Angles:

Ideal Capacitors: Current leads vol )9@
Ideal Inductors: Current lags voIt
Ideal Resistors: Current in p oltage
Dissipation Factor (°
D.F.=tan 3 Iossa

. Power Factor@
P.F. = Sin shangle) =
P.F. =4whd

X. Quait tor (dimensionless)

Q = Cotan d (loss angle) =——

VII.

VIIL.
= (2 7fC) (E.S.R.)

Cos <¢> (phase angle)
than 10%) =

capacitors (Joules, watt - sec @

>

@v

)%valent Serles Resistance (ohms)

ESR. = =(D.F) /2= fC)

XII Power Loss (watts)
Power Loss = (2 = fCV?) (D.F.)

XIIl. KVA (Kilowatts)

KVA =2 x fCV?x 107 %\

SS—r
XIV. Temperature Characteristic (ppm/°C)‘ V

T.C.=_Ct=Cu 100 %‘
Cos (T, - 25) %
XV. Cap Drift (%) )@
01 -

CD. =

A XVI. Reliability of Ce(%;‘r apacnors
% n

I—o_ (Xt
T,
XVII. Cap{% 3 in Series (current the same)
PNumber: L:LJrL___L
\Q Cq Co CN
Gy Cz
%@WC. CT = Ci+Co

XVIIl. Capacitors in Parallel (voltage the same)

CT:C1+CQ“‘+CN
7
0

)
&7

A.R. = %A C/decade of time
XX. Decibels
db = 20 log Y1
Vo

D.F. A )@
METRIC PREFIXES SYMBOLS ‘&‘ O \64{
‘he St
Pico X 1072 K = Dielectric Const & f = frequency \%%) L = Test life
Nano X10° }@ /k
Micro X 10 A =Area Ag L = Inductance </ V, = Test voltage
Mil X107 T ' /'cth'ckness S Loss argle & \Y Operatin olta/O
= ric thi = ) ® = rating.v ©
Deci X 10" ° @% %P peratingoltag
Deca X 10" N %/oltage ¢ = Phase axgle T, =T lem
Kilo X10° A7
<
Mega X 10%© s' = time X&Y = exponent effect of voltage and temp. T(}égpa ting temperature
Giga I \
Tera % 12 Ry = Series Resistance L, = Operating life 7
i M\
¢ Lo v
%%
@
AVAZA O
o AV XZ%
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Basic Construction — A multilay, armic (MLC) capaci-
tor is @ monolithic block of cegami taining two sets of
offset, interleaved planar eﬁodes that extend to two

opposite surfaces of c€ramic dielectric. This simple

L A

irés a considerable amount of sophistication,
bothj ial and manufacture, to produce it in the quality
a antities needed in today’s electronic equipment.

structur

Terminated
Edge

225
AV v

Multilayer Ceramic Capacitor

Figureyl
/a,

2

S

)

End Termina/%s

Electrodes

Margin

2

S

7,
Formulations - Multilayer ceramic capacitors are availa I\"
in both Class 1 and Class 2 formulations. Tem t rg?
compensating formulation are Class 1 and te e
stable and general application formulations clagsified
as Class 2.

capacitors are usually made fro ures of titanates
where barium titanate is no ta major part of the
mix. They have predictable ature coefficients and
in general, do not hav characteristic. Thus they
are the most stable ca available. The most popular
Class 1 multilaye armic capacitors are COG (NPOQ)

temperature ing capacitors (negative-positive
0 ppm/°C). @)

Class 1 - Class 1 capacitors or te%égcompensaﬂng

/A\V/X%D®

A~
p ] 7
Class 2 - EIA Class 2 c%ﬁpicaw are based on the

chemistry of barium tita provide a wide range of
capacitance value témperature stability. The most
commonly used ielectrics are X7R and Y5V. The
X7R provide ate capacitance values which vary

only +15% oyeife temperature range of -55°C to 125¢C. It

finds appli ns where stability over a wide te re
ed.

and is

ran%r)) ~

The rovides the highest capacitance val

used I applications where limited tempe chdnges are
expected. The capacitance value for vary from
22% to -82% over the -30°C to 85° p&rature range.

All Class 2 capacitors vary in cgip. e value under the
influence of temperature, opexr{g voltage (both AC and
difio

DC), and frequency. For. | information on perfor-
mance changes with o conditions, consult AVX’s
software, SpiCap. %

Q
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Table 1: EIA and MIL Temperatg}@e and General

Application Codes

EXAMPLE - A capacitor is desired with t c acﬂance value at 25°C
to increase no more than 7.5% or decr no ore than 7.5% from
-30°C to +85°C. EIA Code will be Y5I—;

<\
o@\»oos
<>
Temperature Range

Symbol
A A -55°C to +85°C
-55°C to +125°C
C -55°C to +150°C
Symbol Cap. Change Cap. Change
Zero Volts Rated Volts
R +15%, -15% +15%, -40% |
S +22%, -22% +22%, -569
W +22%, -56% +22%, -
X +15%, -15% +15%,,25°
Y +30%, -70% +30 o) %
z +20%, -20% | +d0%) “80%

Temperature characteristic is specified b cerébbing range and
change symbols, for example BR or AW, ‘\Q ication slash sheets
indicate the characteristic applicable t{ a@ styie of capacitor.

In specifying capacitance |th temperature for Class
2 materials, EIA express \g capacitance change over an
operating temperat range by a 3 symbol code. The first
symbol represents& temperature end of the temper-
ature range, edand represents the upper limit of the
operating te% re range and the third symbol repre-
sents the cawacitance change allowed over the
operating temperature range. Table 1 provides a detailed
explanation of the EIA system.

IA/cbDE
Percent Capacity Cha Over Temperature Range
N
RS198 \)Y Temperature Range
2 2
‘\>fQ) -55°C to +125°C ‘\> /
-55°C to +1 05°C
"\ -55°C to +85
-30°C to +
, +10°C t (;
Code Percent Capat% Change
D +3.3%
E +4.7%
F +7.5% /%
P +10% (
R +15%
S +22% V
T +22%, -3 &
U +22%, -
Vv +22,%L-<

<5

Dissipation Factor Percent

&

AVEL!

&Be Variations in voltage have little effect
on Cla lectric but does affect the capacitance and
di olm factor of Class 2 dielectrics. The application of
DCXdltage reduces both the capacitance and dissipation

Effects

\%or while the application of an AC voltage within a

onable range tends to increase both capacitance and
dissipation factor readings. If a high enough AC voltag
applied, eventually it will reduce capacitance just
voltage will. Figure 2 shows the effects of AC voltag_e

Cap. Change vs. A.C. Volti%L ]7

X7R

50 =t
30 //\ 2/&38)
20 “‘)2)/\']\)
10 @B

0
N 12.5 25 37.5 50
D Volts AC at 1.0 KHz

Figure 2

Capacitance Change Percent

Capacitor specifications specify the AC voltage at which to
measure (normally 0.5 or 1 VAC) and application of the
wrong voltage can cause spurious readings. Figure Nes
the voltage coefficient of dissipation factor for vari

voltages at 1 kilohertz. Applications of different \‘Uenmes

will affect the percentage changes versus v%‘
D.F. vs. A.C. Measur

PN

a
o
o

[ I [
Curve 1-100 VDC d’6 C|tor Curve 3
.0fCurve 2 - 50VDC Capacitor >
Curve 3 - 25&0 R¢”Capacitor //1/|
SN
R
<230 e gma
N "1
L1
-

b § /// Curv
= L B
j <"

5 1.0 1.5 2. 0
AC Measurement Volts at 1

Figure 3
Typical effect of the appllcatlon T %zltage is shown in
Figure 4. The voltage coeffici IS mbre pronounced for
higher K dielectrics. These f wéshgre shown for room tem-
perature conditions. Th @na’uon characteristic known
as voltage tempera ee%'fu which shows the effects of
rated voltage ov@ perating temperature range is

shown in Fig <b military BX characteristic.

[o]
o

\
(@)
C
2
1)
N

o
o

»
o

N
=)

B4 TAV/AZ,
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Typical Cap. Change )@Volts

tends to &apacitors and is why re-reading of capaci-

X7 tanc or 24 hours is allowed in military specifica-
tio;g{e lectric strength tests have been performed.
= 5
g Typical Curve of Aging Rate
P . X
aé.’ -5 _‘(\)g)\‘\' \\ % 15 A
&8 [ 1
9 10 ‘//‘?\3{ 4’% 0 %
Q -
PN R £ o ) e
© T o
N 4 N 5 15 &
L © V& |
25% 50% 100% g N
Percent Rated Volts ) -3.0 P
Figure 4 o
8 -45 A\
Typical Cap. Change vs. Temperature /O 9 @
X7R ~— S \&3
1 O -6.0
1 &)
2 & %
o +20 - 75 ‘/'
e )& \2 1 10 100 1000 10,000 100,000
% +10 ,b.s‘ Hours
g ovDCT | '\u %() haracteristic Max. Aging Rate %/Decade
c 0 — COG (NPQ) None
(@) L 4 h
g e N \ X7R, X5R 2
c -10 = 7 Y5V 7
g N
8 20 /\9&)\. Figure 6
[
© 30 /<(\? Effects of Frequency - Frequency affects capagi e
+

-55 - 1 +25 +45 +65 +85 +105 +125
perature Degrees Centigrade
Figure 5
Effects of Time - Class 2 ceramic capacitors change
capacitance and dissipation factor with time as well as tem-

perature, voltage and frequency. This change with time is
known as aging. Aging is caused by a gradual re—alignmih-t...
io

of the crystalline structure of the ceramic and produces V
exponential loss in capacitance and decrease in d@m

factor versus time. A typical curve of aging rat
stable ceramics is shown in Figure 6.

If a Class 2 ceramic capacitor that has I on the
shelf for a period of time, is heated a&ts curie point,
(125°C for 4 hours or 150°C for % will-3uffice) the part
will de-age and return to its initia&!itance and dissi-
pation factor readings. Bec he' capacitance changes
rapidly, immediately after " the basic capacitance
measurements are nori d to a time period some-
time after the de-agin s. Various manufacturers use
different time base the most popular one is one day
or twenty-four fqou er “last heat.” Change in the aging
curve can ed by the application of voltage and
other stresses. possible changes in capacitance due to
de-aging by heating the unit explain why capacitance
changes are allowed after test, such as temperature cycling,

moisture resistance, etc., in MIL specs. The application of
high voltages such as dielectric withstanding voltages also

/A\V/X%D®

and impedance characteristics of capacitors. This

much more pronounced in high dielectric cons SATteramic

formulation than in low K formulations. A ;J‘P“Zb soft-

ware generates impedance, ESR, series '\@wce, series

resonant frequency and capacita & functions of

requency, temperature and DC bia ndard chip sizes
@ styles. It is available free fr and can be down-
oaded for free from AVX website:

WW.avx.com.
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Effects of Mechanical Stres igh “K” dielectric
ceramic capacitors exhibit sgme I&nAevel piezoelectric
reactions under mechanical é(r%s As a general statement,
h

the piezoelectric output,isyhi , the higher the dielectric
constant of the cerami iy desirable to investigate this

effect before usingligh ¥K™dielectrics as coupling capaci
tors in extreme! % Yl applications. %
ne

Reliability
of the most
The app o\xi(h

a

RN lly ceramic capacitors have
igole types of capacitors in use ¥W¥ay.
ate formula for the reliability of \g@r' mic

e @

where
L, = operating life T, = test temperature and A
L; = test life T, = operating temperature O

V, = test voltage in °C ‘
V,, = operating voltage X,Y = see text l;

Historically for ceramic capacitors expo .%as been
considered as 3. The exponent Y foryténiderature effects
typically tends to run about 8. «

% is capable of storing
o conductive plates (elec-

A capacitor is a component
electrical energy. It consi

g“material which is called the
for determining capacitance is:

trodes) separated by ins
dielectric. A typioa@
& C= 224 KA
t
C %éﬁtance (picofarads)
K = dwflectric constant (Vacuum = 1)
A = area in square inches

t = separation between the plates in inches
(thickness of dielectric)

.224 = conversion constant ‘ V

(.0884 for metric system in cm)

Capacitance - The standard unit of capacita
farad. A capacitor has a capacitance of 1 f

coulomb charges it to 1 volt. One farad is Aa¥ge unit
and most capacitors have values in th&o (109), nano

(10°) or pico (10" farad level.

sen as the number 1. Dielegt ants of other materials
are then compared to t

@ ¢ constant of a vacuum.
Dielectric ThickneS\:2 apacitance is indirectly propor-
n

Dielectric Constant - In the form%v%)apacitance given
above the dielectric constant % ':SV&L,U m is arbitrarily cho-
i Ori
O

tional to the separatign™etween electrodes. Lower voltage
ner dielectrics and greater capaci-

requirements piean
tance per voiugrie
Area - Capacitdnce is directly proportional to the area of

the electrodes. Since the other variables in the equation are
usually set by the performance desired, area is the easiest
parameter to modify to obtain a specific capacitance within
a material group.

&

/ A\'/y(

N A
N . .

Energ ed - The energy which can be stored in a

r
c&ito g glven by the formula:
/7
E = %.CV?

E = energy in joules (watts-sec) /\
V = applied voltage /O

C = capacitance in farads ‘:-'

Potential Change - A capacitor is a rea% M)onent

which reacts against a change in potent»l% s it. This is

shown by the equation for the Iineav@t Ma capacitor:
I\deal= C d

L

where ‘%
I=Curre <</
c=C % e
dv/dt = @

7, §f Voltage transition across capacitor

Thus an+{nfipity, current would be required to instantly
change ihé&pstential across a capacitor. The amount of

cur \é? pacitor can “sink” is determined by the above
equgt

Equivalent Circuit - A capacitor, as a practical device,
exhibits not only capacitance but also resistance and
inductance. A simplified schematic for the equivalent circuit

IS:
L = Inductance /\
R, = Parallel Re 'star@

§JV

/7 E
‘%8 C
Reactance - Since t i&{u» iOn resistance (R,) is normal-
ly very high, the to%F ance of a capacitor is:
éb;

C = Capacitance
Rs = Series Resistance

z- F&EAX.-Xr

where 3
A Jtal Impedance <
& > Series Resistance ‘
- = Capacitive Reactance = 1%‘ V
A

2%
X, = Inductive Reactance 372 nf
The variation of a capacitor’s darice with frequency
determines its effectiveness i p,. ny applications.

Phase Angle - Power fgotor afid Dissipation Factor are
often confused since,thé&y ; oth measures of the loss in
plication and are often almost

a capacitor und
identical in val % ‘perfect” capacitor the current in the
capacitor w@ voltage by 90°.

. AV XP0E
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In practice the current leads the voltage by some other
phase angle due to the series resistance Rg. The comple-
ment of this angle is called the loss angle and:

Power Factor (P.F.) = Cos ¢ or Sine & S

Dissipation Factor (D.F.) =tan %) V

for small values of & the tan and sine ar enal.'ally equal
which has led to the common interchanggad@ily of the two
terms in the industry. P,

Equivalent Series Resist ‘%b he term E.S.R. or
Equivalent Series Resist C&L ines all losses both
series and parallel in agaddsitor at a given frequency so
that the equivalent %\tg/ duced to a simple R-C series

connection. <‘/\

w@% €

2

&7
QW

current microprocessors can be as high as

The %s 8
o.ﬂﬁ, and up to 10A/ns. At 0.3 A/ns, 100pH of parasitic
j d@t' ce can cause a voltage spike of 30mV. While this

{2/%? not sound very drastic, with the Vcc for microproces-
sOrs decreasing at the current rate, this can be a fairly large

Phase
Angle <§/z$)

percentage.
Another important, often overlooked, reason for km/

the parasitic inductance is the calculation of ti hes?;nt

frequency. This can be important for high {frequi , by-
pass capacitors, as the resonant point% ) he most

signal attenuation. The resonant freqmengyNs calculated
from the simple equation: %

fres = 1
7

2m/LC
Insulation Resistance{(/ lation Resistance is the

resistance measurediagross the terminals of a capacitor
and consists pringi *the parallel resistance Rp shown
in the equival Xﬁui ! As capacitance values and hence
the area of ditg ¢ increases, the I.R. decreases and
hence the rbquct (C x IR or RC) is often specified in ohm
faradsyor Wore commonly megohm-microfarads. Leakage
curfei etermined by dividing the rated voltage by IR
(Ohn’gLLaw).

Dielectric Strength - Dielectric Strength is an expression
of the ability of a material to withstand an electrical stress.
Although dielectric strength is ordinarily expressed in volts, it

is actually dependent on the thickness of the dielectricyand
thus is also more generically a function of volts/mil. /X

Dielectric Absorption — A capacitor does n f*é-iso@ge
instantaneously upon application of a sh rﬂ:i mit, but
drains gradually after the capacitance pr s ‘been dis-
charged. It is common practice to meas he dielectric
absorption by determining the “rea ingbvoltage” which

{(t“In time after it has

Dissipation Factor - The DF/PF of a capacitor tells what %&iﬁ?ﬁ;éggﬁ a? gce%piﬁg%rr ? S%z ;r'cuit Sonditions
izati

capacitor.

percent of the apparent power input will turn to heat in 1“.@.

The watts loss are:

Watts loss = (2 = fCV?) (D.F.) //1§
Very low values of dissipation factq}/%xpressed as their
reciprocal for convenience. Kesevaré called the “Q” or
Quality factor of capacitors, +~
Parasitic Inductance \S: sitic inductance of capac-
itors is becoming more ‘g™ ore important in the decou-
pling of today’s high bge digital systems. The relationship
between the ingucts and the ripple voltage induced on
the DC voltaggh an be seen from the simple inductance
equation:

di
V=L—"-
at

Dissipation Factor = E-)f-R- - (27 fC) (E.S.R®4
c )@

Corona - Corona is thesi of air or other vapors
t current. It is especially

which causes them {o &gl
prevalent in high voltagsNnits but can occur with low voltages
as well where higl age gradients occur. The energy

discharged d the performance of the capacitor and

can in time C% astrophic failures. A
@*Db ﬁ} >
N2
4{@\
g,%
N

AV XP0E .
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MLC Chip Capacitors », h» o
N N
REFLOW SOLDERING ) /Q A /Q
. - . A X
— /d{ggoﬁ?ze D1 D2: X | D3 D4 D5
oo 0.85(0.033) | 046%0012) | 0.25(0.010) | 0.30(0.014) | 0.35(0.014)
_L 0402 1.70 (0.067) |, 0%BONOP24) | 0.50(0.020) | 0.60(0.024) | 0.50(0.020)
> 0603 2.30 (0.091%3\.80 (0.031) | 0.70(0.028) | 0.80(0.031) | 0.75 (0.030),
D1 D3 Q 0805 3.00 (0.148)7”/)1.00 (0.039) | 1.00(0.039) | 1.00(0.039) | 1.25(0.049% N
%&i 1206 4.00 (/BR[| 1.00(0.089) | 2.00(0.079) | 1.00(0.039) | 1.604Q.06%
*N\ 1210 40040.%7) | 1.00(0.039) | 2.00(0.079) | 1.00(0.039) | 2.50 (§.028)
1808 560(0%20) | 1.00(0.039) | 3.60(0.142) | 1.00(0.039) |90 (¢7079)
1812 »p0o¥(0.220) | 1.00(0.039) | 3.60(0.142) | 1.00 (0.039) NPT (0.118)
_>| D5 |<_ 1825 W )¥60(0.220) | 1.00(0.039) | 3.60(0.142) | 1.00 (0.0 .35 (0.250)
2220 " 6.60 (0.260) | 1.00(0.039) | 4.60(0.181) | 1.0040.039K [ 5.00 (0.197)
Dimensions in millmeters (inches) | 2225 6.60(0.260) | 1.00(0.039) | 4.60(0.181) | 1 .69,N3039) 6.35 (0.250)

Component Pad Design

Component pads should be designed to achieve\j‘

reflow soldering. Pad designs are given belo

common sizes of multilayer ceramic
wave and reflow soldering. The basis of

¢ t
%es gns is:

most

solder filets and minimize component move%ﬁb
ing. i i &
i i i v& or both

2> 2

d e Pad width equal

17 r wave soldering.

onent width. It is permissible to
as 85% of component width but it

decrease this
is not advisa q‘b 0 below this.
e Pad ov .Smm beneath component.

Y
° Pa%x%dn 0.5mm beyond components for reflow and
.I

Component Spacing

For wave soldering components, must be spaced su
far apart to avoid bridging or shadowing |nab|l|ty

allowed to enable rework should it be req

to penetrate properly into small spaces). This is Jess
tant for reflow soldering but suff|o|ent Sp& t

&

N

ffigien I
Or-

\-' Preheat & Soldering d K

be

thickness of 1X:

For
consudrAVX.

>1.5mm (0. «\V’
) | i

Cleaning
Care should be taken to ensure

conditions
cycle of 2

88

/
WAVE SOLDERING <
7 %\‘
D2 / -
‘ N <<>\ Case Size D1 D2 D3 D4 D5 //A\>
D1 D3 \ 0603 3.10(0.12) 1.20 (0.05) 0.70 (0.03) 1.20 (0.05) 0.76(0.03%"
BN %/ 0805 4.00 (0.15) 1.50 (0.06) 1.00 (0.04) 1.50 (0.06) 1.25 0.05)
40 1206 5.00 (0.19) 1.50 (0.06) 2.00 (0.09) 1.50 (0.06) %pﬁ) 706)
# '1 Dimensions in millimeters (inches) *§
o R
Z y. 4
76> 7Y Y

The rate of preheat sh@t exceed 4°C/second to
eter maximum figure is about

prevent thermal shogy, A i i i
2°C/second. %
For capacito { 06 and below, with a maximum

, it is generally permissible t
ntial from preheat to soldering o

o allow a

temperatufs ?}(fe: CLC.
In all %he cases this differential should not excee

specific application or process a(}/lf},please

heioapacitors are

thoroughly cleaned of flux resjglued“&sgecially the space
beneath the capacitor. Su esidues may otherwise
\Y

y offer a low resistance

Sitre at 20-45 kHz, with a process

beings8 - ,
ultrasonic SZ{“@M and finally 2 minutes vapor rinse.
AVALA
TAV/X

become conductive and,effe

bypass to the capacitor.

Ultrasonic clean%; rmissible, the recommended
Vi

r rinse, 2 minutes immersion in the
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Recommended Solde@g]ﬁ‘oflles A\/&"‘V

REFLOW SOLDER pR%@‘ ) 2, R)gmmended Reflow Profiles

275 =

AVX RoHS compliant produ iliz& termination S D Re"jﬁw(‘e N //’“\\

finishes (e.9.Sn or SnAg) thasare compatible o 225 | ——Pecgpnedea SoPb Retow Proie _ B

with all Pb-Free solderR@hsystéms and are fuly 3 N T '/ NS

reverse compatible yyith soldering systems. 2 <\ N Bz \\
. . _ 5 A y

A recommende rofile is shown for com ?&/)\\> = N

parison; for Pa® ‘ |dering, IPC/JEDECJ-STD- %H Zr
020C may meferenced. The upper line in the b v —

chart e maximum envelope to w S o /| 1
products qualn‘led (typically 3x reflow cyc%/ s . AN
% max). The center line gi % /| el e "-cuw -
ended profile for optimum wetta® <F ~ A N,
solcéring in Pb-Free Systems. 2 T T ® ] — 1>

0 20 40 60 80 100 120 140 160 180 200 220 240 80f 3 320 340 360 380 400 420
Time / sec /
Preheat:

LA
v

N K

5t
e

The pre-heat stabilizes the part and reduces the temp Wetting Force at 2nd s&bis better)
ture differential prior to reflow. The initial ramp to 125° ma 0.40 O\

be rapid, but from that point (2-3)°C/sec is recom s

to allow ceramic parts to heat umformly ic

== SnPb - SN60Pb40
m— Sn - SN60Pb40
— Sn-Sn3.5Ag0.7Cu

Sn-Sn2.5Ag1Bi0.5Cu
== Sn-Sn0.7Cu

encapsulated parts to stabilize through the smon
temperature of the body (~ 180°C).

Reflow:

In the reflow phase, the maxim%ommended time A
> 230°C is 40secs. Time at fefléw is 10secs max.; U 20 20 20 a0 20 260 270
optimum reflow is achieved a&, (see wetting balance Temperature of Solder [C]

chart opposite) but prodigCs are qualified to 260°C max.

Please reference indiviyal product datasheets for  \ipORTANT NOTE: Typical Pb-Free reflow solders have a
maximum limits / more dull and grainy appearance compared to traf. al

Cool Down: SnPb. Elevating the reflow temperature will not chan ¢
Cool dow s ot be forced and 6°C/sec is recom- but extending the cool down can help improv?‘t‘ne visual
mende ooI down will result in a finer grain appearance of the joint.

struoture reﬂow solder in the solder fillet. @‘

WAVE SOLDER PROFILES /O\ //k

For wave solder, there is no change in the recommegn Recomm&}mring Profiles

wave profile; all standard Pb-Free (SnCu/SnCuA %_ - I\

operate at the same 260°C max recommendeg \V)

systems. A

Preheat: \<( ' 3 L\\

This is more important for wave sol%g Ngher tempera- \\\/, =
Y

N
]
o

rature / °C

¢

¢

’s
C .y
=i

AN
v

ture preheat will reduce the ther ck to SMD parts
that are immersed (please copsul dual product data

<
sheets for SMD parts that to wave solder). SMD E N
parts should ideally be heéls o/ the bottom-Side prior to 2 \Wave) Q =

[=]
wave. PTH (Pin throug parts on the topside should g b Q
not be separately L IRE AN

Preheai: DG
Wave: 7 /Q
250°C — 260@mmended for optimum solderability. % ' ' o )
0 50 100 5 \ 0 250 300 350 400

Cool Down:

jm&'seconds

2nd wave should be heated.

As with reflow solder, cool down should not be forced and >
6°C/sec is recommended. Any air knives at the end of the <\
TAV/X N, 89
V a AN
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APPLICATION NOTES )@V aro i
ideal,nfe
map%. Arly mechanical shock should be minimized during
|

Storage
Good solderability is main%%@r at least twelve months, ga iNg chip multilayer ceramic capacitors.

provided the oompone,?%’ stored in their “as received”
4

. haped and reeled components provides the
for direct presentation to the placement

eat
It is important to avoid the possibility of thermal shocl?u&in}:
ose

packaging at less t 8 nd 70% RH.
Solderabili ‘)/z % soldering and carefully controlled preheat is th
Terminationg A% MOg well soldered after immersion | \30 required. The rate of preheat should not exceed 4°C/sé
wbath at 235 + 5°C for 2 + 1 seconds. and a target figure 2°C/second is recommende‘j. hough
\ an 80°C to 120°C temperature differengiir-s‘d ferred,

tin/lead Ol{

Le h"‘%’ ) , ) , ) recent developments allow a temper< a-dlifferential
i ions will resist leaching for at | Immersion between the component surface an Sudering temper-
1T

nd conditions shown below.

ature of 150°C (Maximum) for ¢ i f 1210 size and

Sold Sold | ionTi below with a maximum thick f'125mm. The user is

Termination Type | .. /Le?a d/eéilver Ter(r)\pe:C mmse;cs:lc:anndslme/ cautioned that the risk of thermdidshock increases as chip
Nickel Barier | 60/40/0 | 260 + 5 301 /Ak size or temperature d'ﬁere%reases'

V .
Lead-Free Wave Soldering 3\’ I\S/Iﬁizltlierellg’gvated Xes are preferred. Th ini
The recommended peak temperature for lead-e We amoznt of s ve a oog oint sHo IS memu(rjn
soldering is 250°C-260°C for 3-5 seconds. Tk § para- . A 9 J u e used.
meters of the profile remains the same as a _ Excessive soldel c lead tlo damalgg from the stresses
. caused by t\g ifference in coefficients of expansion
: anging from
stes

The following should be noted by cus betwesn 3Qldtér, chip and substrate. AVX terminations are
lead based systems to the new lea
velu

SUit§ all wave and reflow soldering systems. If hand
a) The visual standards used for ion of solder joints soldet cannot be avoided, the preferred technique is the
will need to be modified a free joints are not as utilization of hot air soldering tools.
bright as with tin-lead padies™nd the fillet may not be as .
large. % Cooling - -
, Natural cooling in air is preferred, as this minimizes stresses
b) Lead-free solder % not allow the same self align- within the soldered joint. When forced air cooling i d,
ment as lead congining systems. Standard mounting cooling rate should not exceed 4°C/second. Qu

%ad(;fgre ac@a@lb, but machine set up may need to be is not recommended but if used, maximum tgrmeerdture
odifie

differentials should be observed accordingfo erheat
General \D conditions above.
Surface mbunting chip multilayer ceramic capacitors Cleaning
are designed for solderlng to printed circuit boards or other Rlux residues may be hygroscopic ic and must be
substrates. The construction of the components is such that oved. AVX MLC Capacitor&;acc ptable for use with

wave and reflow soldering methods. ]7* 202 and EIA-RS-198. Alc%‘i ed solvents are acceptable
Handling %7 and properly contro W cleaning systems are also
Chip multilayer ceramic capacitors should be%dln ith acceptable. Many opgsyOlgents have been proven successful,

care to avoid damage or contamination fro piration and most solvg, \g re acceptable to other components
on circuit ass&EOYSs are equally acceptable for use with
itOss.

they will withstand the time/temperature profiles used in bﬁﬁ, all of the solvents described,inth&yspecifications MIL-STD-

and skin oils. The use of tweezers or Uy pick ups -
is strongly recommended for individual gOxaponents. Bulk ceramic C%/

handling should ensure that abrasi%%m chanical shock %

o AV



Surface MountingGuide A/ )
MLC Chip Capacitors_ QQV' </>,‘ 7 / “\ 0 ‘(

A
POST SOLDER HANDLISGR ¥ )@ N
Once SMP components ar dered to the board, any
bending or flexure of the PCB*qpplies stresses to the sol-
dered joints of the con entS. For leaded devices, the
stresses are absorbed %ompliancy of the metal leads &)
and generally dogiiNasult in p

roblems unless the stresay
large enough tenf e the soldered connection. %
Ceramic c&k {Cys are more susceptible to suct Qe Sy
becauss ’[lﬁ;g1 on’t have compliant leads and-are, bitle in Type A: L!JZ
ost frequent failure mode is low [&istance Angled crack between bottom of device to @“ er joint.

nature.%)
0 cuit. The second failure mod igrificant loss
@ ¢ gb

o) itance due to severing of contacC een sets of 7

the Mternal electrodes. :

Cracks caused by mechanical flexure are very easily identi- ’/1(\

fied and generally take one of the following two gener. Vo

forms: &

Mechanical cracks are often hidden underneath the ‘tesmni-

nation and are difficult to see externally. However ,if o igad

termination falls off during the removal proce B, 7,

this is one indication that the cause of failure-weSy8KCessive Type B:

mechanical stress due to board warping. Fra%re/ rom top of device to bottom of device.

X N4

K
<,<§e,$
YAV)) & 91

gy
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COMMON CA F%S\ dé?v
USES RE ING OF MLCs
MECHANICAL CRA&|N THepQal shock is common in MLCs that are manually

The most common so&lgr mechanical stress is board &a)c d or reworked with a soldering iron. AVX strongly

depanelization equjgm ch as manual breakapart, v mmends that any reworking of MLCs be done with hot
cutters and she sylmprop erly aligned or dull cu ’ air reflow rather than soldering irons. It is practically impgssi-
may cause t of t'he PCB resulting in flex s ble to cause any thermal shock in ceramic capacitor))xsn
being tran o components near the boa _ using hot air reflow. )<N>

Anotherc n source of flexural stress is captact‘guring However direct contact by the soldering iron tip%caus-
paramet sting when test points are probedq. e PCB es thermal cracks that may fail at a later | ork by
i to flex during the test cycl rdy ceramic soldering iron is absolutely necessary, i mmended
C i#drs may be broken. that the wattage of the iron be less atts and the

A third common source is board to board”connections at tip tempgrature be <30.OOC' Be ld be p erfqrmed
vertical connectors where cables or other PCBs are con- by app /}’ ing the solder iron tip .d and not directly
nected to the PCB. If the board is not supported during th contacting any part of the cefanfc §apacitor.

plug/unplug cycle, it may flex and cause damage to nea@

components.

Special care should also be taken when handlin Iargi(zs" </\%
rp ¥han <>

on a side) PCBs since they more easily flex

AR &>

Solder Tip

Solder Tip

Preferred Method - No Direct Part Contact /\ Poor Method - Direct Con%ﬂt
R X
PCB BOARD DESIGN ‘Y &)
To avoid many of the handling problems, AVX r s that MLCs be located stf.Z" away from nearest edge of
0 nds that the panel be rout e cut line, adjacent to where the

board. However when this is not possible, A
MLC is located.

<>

N

No Stress Relief for MLCs Route Relieves Stress on MLC

2
o /A\V/x%y
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AVX Myrtle Beach, SC
Corporate Offices

Tel: 843-448-9411
FAX: 843-448-1943

AVX Northwest, WA
Tel: 360-609-8746 4 A
FAX: 360-699-8751 <‘</{<()

AVX North Ce %\)

Tel: 317 %gs
FAX: 31Ks-. 9314

Micgwest, MN
2! 952-974-9155
FAK: 952-974-9179

AVX Mid/Pacific, CA

Tel: 510-661-4100
FAX: 510-661-4101

AVX Northeast, MA
Tel: 617-479-0345
FAX: 843-916-7614

AVX Southwest, AZ

Tel: 602-678-0384
FAX: 602-678-0385

&
AVX South Central, T, Q%\\)
N

Tel: 214-566-2859/
FAX: 972-461-0575.%

AVX So *Qe@A
Tel: 40 151
FAX: 77050972-0766

AVX Canada
Tel: 905-238-3151
FAX: 905-238-0319

AVX South America
Tel: ++55-11-2193-7200
FAX: ++55-11-2193-7210

\

Tel:
FAK: »»44*(0) 1252-770001

X

FAX: ++44 (0) 1638-675002

S—
AVX Li ite}l,E land AVX/Kyocer S}ny
Europ %ﬁa quarters Asia-Pacifi %ﬂ arters
Tel: g% -7555
6

<<3
<
0

ASIA-PACIFI&O\

ore

EUR?\P_'%\

+a4(&) 1252-770000
F 88-9880

%yocera, Hong Kong
A\ Tel: (852) 2-363-3303
\%,Q{) FAX: (852) 2-765-8185
AVX S.A., Franc 0/’(2\
Tel: ++33 (1) 69-18@

AVX/ELCO, England
el: ++44 (0) 1638-675000

AVX/Kyocera, Korea
Tel: (82) 2-785-6504
FAX: (82) 2-784-5411

FAX: ++33 (1) gﬁ& ‘87
AVX GmBY, Germany AVX/Kyocera, Taiwan
Tel: ++49 31-9004-0 Tel: (886) 2-2698-8778

FAX: (886) 2-2698-8777

FAX: ++49 () 8131-9004-44
AVX srl, Italy

Tel: ++390 (0)2 614-571 /O'

FAX: ++390 (0)2 614-2576

AVX Czech ))IV
Tel: ++420 57 e/ 521
FAX: ++ 7 5% 57 109
X

A,

Tel: (60) 4-228-1190

FAX: (60) 4-223 \%)
Elco, Ja; %
Tel: 045% 44:5%6/7
F ORV 3-2910
Jaceia; Japan - AVX
‘&\81) 75-604-3426
FAX: (81) 75-604-3425
Kyocera, Japan - KDP

Tel: (81) 75-604-3424
FAX: (81) 75-604-3425

China

Tel: 86-21 6341 0300
FAX: 86-21 6341 0330

S Fax: 86-10 8458 3382

[iFe
Contact: )@@‘ /4@%

AVX/Kyocera, Malaysia\k

AVX/Kyocera, Shanghai,

/\s%X/Kyocera, Beijing, China
/Q Tel: 86-10 8458 3385
v

ASIA-KED

KED, Hong Kong
Tel: (852) 2305 1080
FAX: (852) 2305 1405

KED, Shanghai
Tel: (86) 21 6859 9898
FAX: (86) 21 5887 2542

KED, Beijin
Tel: (86) 10 5

FAX: (86) 10.536&%%77

KED 'S t)ullﬁ(orea
-3 2 783 3288
:N82) 2 783 3207

KED, Taiwan
Tel: (886) 2 2950 0268

FAX: (886) 2 2950 0520
KED, Singapore

Tel: (65) 6255 3122
FAX: (65) 6255 5092
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