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How to Order
Part Number Explanation

Commercial Surface Mount Chips

EXAMPLE: 08055A101JAT2A

0805 A 101 J* A T 2 A**
Size Voltage Dielectric Capacitance Tolerance Failure Terminations Packaging Special
L'xW)  4=4v A=NPO(COG) 2 Sig. Fig + B=+.10pF Rate T = Plated Ni Available Code
0101* 6=63V C=X7R No. of Zeros C==+25pF A=N/A and Sn 2 = 7" Reel A = Std
0201 Z=10V D = X5R Examples: D=+50pF 4 - Automotive 7 = Gold Plated 4 =13" Reel K = 30K (0603 2mm pitch)
0402 Y =16V F=X8R 100 =10 pF F=+1% U = Conductive U=4mm TR 22K (0805/1206
0603 3=25V G=Y5V 101 =100 pF (>10pF) Expoxy for (01005) <0.030"/0.76mm)
0805 D =35V U=U Series 102 = 1000 pF G=+2% Hybrid H = 18K (0603/0805/1206
1206 5=50V W=X6S 223 = 22000 pF (=10 pF) Applications Contact <0.037" / 0.94mm)
1210 1=100V  Z=X7S 224 = 220000 pF  J = 5% Z=FLEXTERM®  £otory For  J = 15K (0805/1206
1812 2 =200V 105 =1pF K=+10% *X = FLEXITERM® Multiples <0.050” / 1.27mm)
1825 7 =500V 106 = 10uF M = +20% with 5% min p 1 = 12K (0805/1206
2220 107 = 100uF 7 = +80%, lead (X7R & <0.055 /1.4mm)
2225 Contact FaCtory for For values below -20% X8R only) **Non std options upon
Special Voltages 10pFuse“R” P =+100%, approval from the factory
EIA01005 | E _ g3y 9 =300V in plac_e of -0% Contact
* _ 75V X =350V Decimal point, e.g., Factory For
E=150v 8 =400v | 91pF=9R1. 1= Pd/Ag Term
V =250V

* B, C & D tolerance for <10 pF values.
Standard Tape and Reel material (Paper/Embossed) depends upon chip size and thickness.
See individual part tables for tape material type for each capacitance value.

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
For Tin/Lead Terminations, please refer to LD Series

High Voltage MLC Chips
EXAMPLE: 1808AA271KA11A

1808 271 A T 2 A
AVX Voltage Temperature Capacitance Capacitance Failure Termination Packaging/ Special
Style C =600V/630V  Coefficient Code Tolerance Rate 1= Pd/Ag Marking Code
0805 A = 1000V A=C0G  (2significant digits COG: J = +5% A=Not T = Plated Ni 2 =7"Reel A = Standard
1206 S = 1500V C=X7R +no. of zeros) K=+10% Applicable and Sn 4 =13" Reel
1210 G = 2000V Examples: M = +20% B = 5% Min Pb
1808 W = 2500V 10pF =100 X7R: K==+10% Z = FLEXITERM®
1812 H = 3000V 100 pF = 101 M = +20% *X = FLEXITERM®
1825 J = 4000V 1,000 pF =102 Z =+80%, with 5% min
2220 K = 5000V 22,000 pF =223 -20% lead (X7R only)

2995 220,000 pF =224
3640 1pF =105

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.

For Tin/Lead Terminations, please refer to LD Series

" [ Not RoHS Compliant |

%

RoHS

COMPLIANT

For RoHS compliant products,
please select correct termination style.

JAV/
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How to Order /,\\V/):(

Part Number Explanation

Capacitor Array
EXAMPLE: W2A43C103MAT2A
w 2 A 4 3 C 103 M A T 2A
Style Case Array Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging &
W = RoHS Size of Caps 7 =10V A=NP0O Code (In pF) Tolerance Rate Code Quantity
L=SnPb 1=0405 Y=16V C=X7R 2 Sig Digits + J=+5% A =Commercial T =Plated Niand Sn Co“de
2 = 0508 3=25V D=X5R  Numberof K=+10% 4=Automotive Z=FLEXITERM®  2A=7"Reel
3-0612 5= 50V Zeros M = +20% B=s%mnlead 0
1 =100V *X = FLEXITERM® = o6
- X (10000)
with 5% min lead oF = 7" Reel
(1000)

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.

Low Inductance Capacitors (LICC)

EXAMPLE: 0612ZD105MAT2A

0612 Y4 D 105 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Rate Terminations Packaging Thickness
0306 6=6.3V C=X7R Code (In pF) Tolerance A=N/A  T=Plated Ni Available See Page 84
0508 Z=10V D =X5R 2 Sig. Digits + K=+10% and Sn 2 =7"Reel for Codes
0612 Y =16V Number of Zeros M = +20% *B =5% min 4 = 13" Reel

*.D16 3=25V lead
*LD17 5 =50V
*.D18

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.

Interdigitated Capacitors (IDC)
EXAMPLE: W3L16D225MAT3A

W 3 L 1 6 D 225 M A T 3 A
Style Case Low Number Voltage Dielectric Capacitance Capacitance Failure  Termination Packaging  Thickness
W=RoHS Size Inductance of 4=4V C=X7R Code (InpF) Tolerance Rate  T=PlatedNi Available  Max. Thickness
L=SnPb 2=0508 ESL=50pH Terminals g-g3y D=x5R 2Sg.Digts+ M=220  A=N/A andSn  1=7"Reel mm (in.)
3=0612 ESL=60pH 1=8Terminals 7 10v Number of *B=5%min 3=13"Reel A=0.95(0.037)
Y =16V Zeros Lead $=0.55 (0.022)

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.

Low Inductance Decoupling Capacitor Arrays (LICA)

EXAMPLE: LICA3T183M3FC4AA

LICA 3 T 102 M 3 F C 4 A A
Style Voltage Dielectric Cap/Section Capacitance Height Termination Reel Packaging # of Inspection Code
& 5V=9 D=X5R (EIA Code) Tolerance Code *F = C4 Solder M=7"Reel Caps/Part Code Face
Size 10V=Z T=T565T 102=1000pF M=+20% 6=0.500mm Balls- 97Pb/3Sn R = 13" Reel 1=one A-=Standard A=Bar
25V =3 S=HighK 103=10nF P=GMV 3=0.650mm H =C4 Solder 6 =2"x2" Waffle Pack 2=two B =Established B =NoBar
T55T 104 =100 nF 1=0.8756mm Balls-Low ESR 8 = 2"x2" Black Waffle 4 = four Reliability C =Dot, S55S
% - 5=1,100mm P =Cr-Cu-Au Pack Testing Dielectrics
’ Not RoHS Compliant ‘ 7=1.600mm N = Cr-Ni-Au 7 = 2'x2" Waffle Pack D = Triangle
X =None w/ termination
facing up
A A =2'x2" Black Waffle
Pack
facing u ) .
CORM?,le§T C = 4% 49W2ﬁl e Pack Tolerance Options for Specific

w/ clear lid Part Numbers.

REV 1 /A\vﬁ :( 3



COG (NPO) Dielectric

General Specifications

COG (NPO) is the most popular formulation of the
“temperature-compensating,” EIA Class | ceramic
materials. Modern COG (NPO) formulations contain
neodymium, samarium and other rare earth oxides.

COG (NPOQ) ceramics offer one of the most stable capacitor
dielectrics available. Capacitance change with temperature
is 0 £30ppm/°C which is less than £0.3% AC from -55°C
to +125°C. Capacitance drift or hysteresis for COG (NPO)
ceramics is negligible at less than +0.05% versus up to
+2% for fims. Typical capacitance change with life is less
than +0.1% for COG (NPO), one-fifth that shown by most
other dielectrics. COG (NPO) formulations show no aging

characteristics.
: RoHS
PART NUMBER (see page 2 for complete part number explanation) o
0805 A 101 J A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
(L" x W") 6.3V=6 COG(NPO)=A  Code (In pF) Tolerance Rate T = Plated Ni 2="7"Reel Code
iov=2 2 Sig. Digits + B = =.10 pF (<10pF) A = Not and Sn 4 =13" Reel A= Std.
16V =Y Number of C = +.25pF (<10pF) Applicable U=4mm TR Product
25V =3 Zeros D = +.50 pF (<10pF) Contact (01005)
50V =5 F = £1% (=10 pF) Factory For
100V =1 G = 2% (> 10 pF)
_ 45O 1 = Pd/Ag Term
200V =2 J = £5%
500V = 7 K = +10% 7 = Gold Plated
NOT RoHS Contact Factory
COMPLIANT For Multiples
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.
Temperature Coefficient A Capacitance vs. Frequency . Insulation Resistance vs Temperature
® 10,000
L L[] ] [a—ss=
Typical Capacitance Change ' Ifil +2 U
° Envelope: 0 + 30 ppm/°C ° € I
o o 1 <
= = o 10005%5‘5&
%’ +0.5 *5 0 8 ~
© © c 1
g o—— g g ]
(&} o 2 100555%5
< .05 < 2 &
X X c
)
B
3 o0
-55 -85 -15 +5 +25 +45 +65 +85+105 +125 1KHz 10 KHz 100 KHz 1MHz 10 MHz < 0 20 40 60 80 100
Temperature °C Frequency Temperature °C
Variation of Impedance with Cap Value Variation of Impedance with Chip Size Variation of Impedance with Ceramic Formu
I‘“Peodsao";c“i ‘ESO.G k}ﬁq‘i}%‘l)%“cYD Impedance vs. Frequency[] Impedance vs. Frequencyl]
10 BF ve. 100 pE ve. 1000 pF 1000 pF Ii coG (NPO)[] 1000 pF -ogggumpm vs X7R[]
100,000
10.00 I:I
10,000 X7R
C}— < NPO
‘;{ 1,000 § g 1.00F
5 3 5
g 100 g o
g 10.0 E é‘ 010
1.0 . L Ll L L)
10 100 1000 0.01 L Ll L |
0.1 Ll Frequency, MHz 1o 100 1000
1 10 100 1000 Frequency, MHz

Frequency, MHz
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COG (NPO) Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test

NPO Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Q

<30 pF: Q> 400+20 x Cap Value
>30 pF: Q= 1000

Freq.: 1.0 MHz = 10% for cap < 1000 pF
1.0 kHz + 10% for cap > 1000 pF
Voltage: 1.0Vrms + .2V

Insulation Resistance

100,000MQ or 1000MQ - pF,
whichever is less

Charge device with rated voltage for
60 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance o F which ) t Test Time: 30 seconds
Resistance to Variation +5% or +.5 pF, whichever is greater V e
Flexure iy
Q Meets Initial Values (As Above) [ |
Stresses 77
Insulation " O O
o > Initial Value x 0.3 Y
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
Uzl with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
C(il/pap T'ance < +2.5% or +.25 pF, whichever is greater
aration Dip device in eutectic solder at 260°C for 60
Resistance to Q Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat . hours before measuring electrical properties.
Insulation M Initial Val As Ab
SeslsiEEe eets Initial Values (As Above)
Dielectri iy
Slt?:rf g;ﬁ Meets Initial Values (As Above)
Appearance No visual defects Step 1: -565°C + 2° 30 + 3 minutes
Capapltgnce < +2.5% or +.25 pF, whichever is greater Step 2: Room Temp < 3 minutes
Variation
Thermal Q Meets Initial Values (As Above) Step 3: +125°C +2° | 30 + 3 minutes
Sl Insulation
Sefeisnee Meets Initial Values (As Above) Step 4: Room Temp < 8 minutes
Dielectric o Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 hours at room temperature
Appearance No visual defects
Capacitance < o . .
Variation < +3.0% or = .3 pF, whichever is greater Charge device with twice rated voltage in
Q >30pF: Q=350 test chamber set at 125°C + 2°C
Load Life _ g >10 pF, <80 pF: Q> 275 +5C/2 for 1000 hours (+48, -0).
e <10pF: Q=200 +10C
Insulation iy Remove from test chamber and stabilize at
Resistance > Initial Value x 0.3 (See Above) room temperature for 24 hours
gﬁfﬁgt;f Meets Initial Values (As Above) before measuring.
Appearance No visual defects
Capacitance < o . .
Variation < +5.0% or = .5 pF, whichever is greater Store in a test chamber set at 85°C + 2°C/
>30pF: Q=350 85% + 5% relative humidity for 1000 hours
Load Q >10 pF, <30 pF: Q=275 +5C/2 (+48, -0) with rated voltage applied.
Humidity <10pF:  Q>200 +10C
Insulation . Remove from chamber and stabilize at
Resistance 2 Initial Value x 0.3 (See Above) room temperature for 24 + 2 hours
gﬁfﬁ;{f Meets Initial Values (As Above) before measuring.
v
A
101316 /n\v” A( 5



COG (NPO) Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

- o L=

im]

i1}

SIZE 0101* 0201 0402 0603

0805

1206

Soldering Reflow Only | Reflow Only Reflow/Wave Reflow/Wave

Reflow/Wave

Reflow/Wave

Packaging All Paper All Paper All Paper All Paper

Paper/Embossed

Paper/Embossed

U Length mm 0.40 +0.02 0.60 + 0.09 1.00+0.10 1.60 £ 0.15
J (in.) ](0.016 + 0.0008)| (0.024 + 0.004) (0.040 + 0.004) (0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20+0.20
(0.126 + 0.008)

mm 0.20 £0.02 0.30+0.09 0.50+0.10 0.81+0.15

W width i) 0,008+ 0.0008)| 0011+ 0.004) | (0020 0.004) (0.032 + 0.006)

1.256+0.20
(0.049 + 0.008)

1.60 + 0.20
(0.063 + 0.008)

mm 0.10+0.04 0.15+0.05 025+0.15 0.35+0.15

() Terminal i) )0.004 = 0.0016)] (0006 <0002) |  (0.010+0.006 (0.014 +0.006)

050+0.25
(0.020 £ 0.010)

050£0.25
(0.020 £ 0.010)

WWDC 16 25 50 25

o
=)
s}

200

o

N
o

50

1

=}
n
S

o

50 100

=}
o
S
S

Cap 0.5
(pF) 1.0
12
1.5

J

S
M| 0 0|00 00 U000 0 O|0 0 00|00 00 0|0 0 O|0 0 0|00 0 @
> > >>>>>>>>> > > > > > > > > >
> > >>>>>> > > > > > > > > >

D DD DD DDDDDDDDDDD

o= === =i N Sy RN N [ HNY R I f Y HNY N B MY N f R Y N RN NN R [N CHNY G [N RN G [ Y S

OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O O O
OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O O[O O O O
OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O OO O O|lo O O 0|8
[el{oNoNaolloNoNol [oNoNol [oNoNel [oNoNeol (oNoNol (oNoNaol (oNoNal [oNoNol [oRoNol [oNoNol [oNoRoNo] IS

cle cc|lecc|lec e cfe e cfe oo co|leca]e o] oo e c|o

DDODDDDDDDDDDDDDDDDDDDDD DD DDDDDDDDDD DD D DDD DD DD D
DODNDD DD DD D DD D DD D DD D DD D DD D DDDDDD DD D DD D DD D DD DD DR
DODNDD DD DD DD D DD D DDD DD D DD D DD D DD D DD DD D DD D DD DD DG

zzZlzzzlcc |l c el c e e e || c|e oo o] o] e cle e e o

DOODPOD|Ecc|lccc|lccc|lccc|lcccc|lecccc|leccc|lecccc|ecc|lecc|ecol|ec el

8200 o

Cap 0.010
(UF) 0.012

VU U UoUOZzZzc|lccc|lecec|le |l ||| ||l c|ecccfecc o

] nvlinviinv] b vlinvlin vl D-aiio-qu i [ Y [ S G [ Y N [ Y G [ Y R N G Y G [N N G RN Y G [N RN N [ R Y N [ N RN G R Y G [ R Y

el lnvlinviinv] v linvlin vl =i i [y Y ) FR S G [ GHY N R R G [ R N G Y N [ G ) [ GRS R G [ R ) R Y N [ R ) R R G [

Jzzclcc e e e cc|e e e e e e afe e e e afe e e efe e e e

=] == S o O G O S S S G L G [ [y e B

vl =i =i E=-fi [ S Y I [ HNY S I [ S R N FHNY N G f N R N Y Y G f R NN G RN NN CHN [N CHNNY G [ CHNY NN G [ N R N [ Y RN G [ Y Y G

:
1@
’

b

WDC 16 25 50 16 25 50 16 25 50 100

200

25

50

100 | 200

25 50 100

200 | 500

SIZE 0101 0201 0402 0603

0805

Letter A B C E G J K

M

N

P

Q

Max. 0.33 0.22 0.56 0.71 0.90 0.94 1.02
Thickness | (0.013) (0.009) | (0.022) (0.028) (0.035) (0.037) | (0.040)

1.27
(0.050)

1.40
(0.055)

1.52
(0.060)

1.78
(0.070)

2.29
(0.090)

PAPER

EMBOSSED

PAPER and EMBOSSED available for 01005

*EIA 01005

6 TAV/
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COG (NPO) Dielectric YA/ XS

Capacitance Range

PREFERRED SIZES ARE SHADED

T Il H:H L] H:”

SIZE 1210 1812 1825 2220 2225

Soldering Reflow Only Reflow Only Reflow Only Reflow Only Reflow Only
Packaging Paper/Embossed All Embossed All Embossed All Embossed All Embossed
U Length mm 320+0.20 450+ 0.30 450 +0.30 5.70 = 0.40 572+0.25
9 (in.) (0.126 + 0.008) (0.177 £ 0.012) (0.177 £ 0.012) (0.225 + 0.016) (0.225 + 0.010)
W) Width mm 2.50 +0.20 320+0.20 6.40+0.40 5.00 + 0.40 6.35+0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) (0.252 + 0.016) (0.197 + 0.016) (0.250 + 0.010)
() Terminal mm 050+ 0.25 0.61+0.36 0.67=0.36 0.64=0.39 0.64+0.39
(in.) (0.020 + 0.010) (0.024 + 0.014) (0.024 + 0.014) (0.025 + 0.015) (0.025 + 0.015)
WVDC 25 50 100 200 500 25 50 100 200 500 50 100 200 50 100 200 50 100 200
Cap 05
(oF) 1.0

N
N
o
Z U U UUOUDUZZIZ|eccc|eccc|eccc|eccolec oo o o

0|0 U T(T T T|X X &

U U|TU U U|T U U|T D U & o
<00 IUVZEZZZ

OOO Voo IooZZIZZZ2

Cap 0.010
(P 0.012

)
@
S
o
Z Z|v v UlvUvUUUDUUUc|e e
Z Z|v v UlvUvoUUUDUUUc|e e

<X X|X X X|X X X|XXXIZTZIZZTZZ
XX X XX X X|X X X

X X X X|X X X|X X X|X X XX X ZI|IZ2ZZ

X[>x X <[> X <[> < x|x
< <|< < <|< v v|vUvUVUUDUUDUOUUTTUTO

XX XX X XX X XX X XX X XX XZIIZ2ZZ

N<X<XIXXXIXO0OQ00Oo|oo ozzZzzzZzZIZ222Z2

(r\;,)NNNXXOO'U'U'UXXXXXXXXXXXXXX
%‘NNNXXOO'U'U'UzszXXXXXXXXXX
InNx x[xx xlo=ZzZz =z sz =

éNNN NI < ZZZIZZIZZZIZ=ZZIEZZIEL

gNNN < < XX X X|X X X|X X XX

WVDC 25 50 100 200 500 200 500 50 100 200 100 200 200

SIZE 1210 1812 1825 2220 2225
Letter A C E G J K M N P Q X Y Z

Max. 033 0.56 0.7 0.90 0.94 702 707 740 752 .78 2.00 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.035) | (0.087) | (0.040) | (0.050) | (0.055) | (0.080) | (0.070) | (0.090) | (0.100) | (0.110)
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RF/Microwave COG (NPO)
Capacitors (RoHS)
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

GENERAL INFORMATION

“U” Series capacitors are COG (NPO) chip capacitors spe-
cially designed for “Ultra” low ESR for applications in the
communications market. Max ESR and effective capacitance

are met on each value producing lot to lot uniformity.
Sizes available are EIA chip sizes 0402, 0603, 0805, and
1210.

DIMENSIONS: inches (millimeters)

0402 0603 0805 1210
A
A—
A— A—|
L . Ly I
B C _ B _
i T Br[l:ﬂ iﬂ:ﬂ Bﬁ c i
o-l e~/ lp ~lpl-g-lpl— v I
~Ipl— g—Ipl-
inches (mm)
Size A B C D E
0402 0.039+0.004 (1.00+0.1) 0.020+0.004 (0.50+0.1) 0.022 (0.55mm) max N/A N/A
0603 0.060+0.010 (1.52+0.25) | 0.080+0.010 (0.76+0.25) 0.036 (0.91mm) max 0.010+0.005 (0.25+0.13) 0.030 (0.76) min
0805 0.079+0.008 (2.01+0.2) 0.049+0.008 (1.25+0.2) 0.040+0.005 (1.02+0.127) | 0.020+0.010 (0.51+0.255) | 0.020 (0.51) min
1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2) 0.050+0.005 (1.27+0.127) | 0.025+0.015 (0.635+0.381) | 0.040 (1.02) min
HOW TO ORDER
0805 1 U 100 J A T 2 A
Case Size Dielectric = Capacitance Termination Special Code
0402 Ultra Low ESR Tolerance Code T= Plated Ni and A = Standard
0603 B ==+0.1pF Sn
0805 C = +0.25pF
1210 D = +0.5pF
F=+1%
G=+2%
J=+5%
Voltage Code K==10% Failure Rate Packaging
3=25V M = =20% Code Code
5 =50V Capacitance A = Not Applicable 2=7" Reel
1=100v EIA Capacitance Code in pF. 4=13"Reel
2 =200V ) o e . RoHS
First two digits = significant figures or “R” for
COMPLIANT

decimal place.

Third digit = number of zeros or after “R” sig-

nificant figures.

ELECTRICAL CHARACTERISTICS

Capacitance Values and Tolerances:
Size 0402 - 0.2 pF to 30 pF @ 1 MHz
Size 0603 - 1.0 pF to 100 pF @ 1 MHz
Size 0805 - 1.6 pF to 160 pF @ 1 MHz
Size 1210 - 2.4 pF to 1000 pF @ 1 MHz

Temperature Coefficient of Capacitance (TC):
0+30 ppm/°C (-55° to +125°C)

Insulation Resistance (IR):
102 O min. @ 25°C and rated WVDC
10" Q min. @ 125°C and rated WVDC

Working Voltage (WVDC):
Size Working Voltage
0402 - 100, 50, 25 WVDC
0603 - 200, 100, 50 WVDC
0805 - 200, 100 WVDC
1210 - 200, 100 WVDC

TAV/

NOTE: Contact factory for availability of Termination and Toler-
ance Options for Specific Part Numbers.

Dielectric Working Voltage (DWV):
250% of rated WVDC

Equivalent Series Resistance Typical (ESR):

0402 - See Performance Curve, page 9
0603 - See Performance Curve, page 9
0805 - See Performance Curve, page 9
1210 - See Performance Curve, page 9

Marking: Laser marking EIA J marking standard
(except 0603) (capacitance code and
tolerance upon request).

MILITARY SPECIFICATIONS
Meets or exceeds the requirements of MIL-C-55681

120216



RF/Microwave COG (NPO)
Capacitors (RoHS)
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available Size Available Size
Cap (pF)|Tolerance | 0402 | 0603| 0805|1210 | |Cap (pF)|Tolerance|0402 | 0603| 0805|1210 | |Cap (pF)[Tolerance | 0402 | 0603 | 0805| 1210 | |Cap (pF)|Tolerance | 0402 | 0603 | 0805 | 1210
0.2 B,C 100V| N/A | N/A | N/A 1.0 B,C,D [100V|200V|200V|200V 7.5 |[B,C,J,K,M|100V | 200V |200V 200V 100 |FEG,J,KM| N/A [ 100V |200V 200V
0.3 1.1 8.2 110 50V
0.4 l 1.2 91 [B,CJKM 120 50V
0.5 B,C 1.3 10 [RG,J,KM [100V 130 N/A | 200V
0.6 B,C,D 1.4 11 50V 140 100V
0.7 1.5 12 150
0.8 i 1.6 13 160 100V
0.9 B,C,D 1.7 15 180 N/A
1.8 18 200V 200
1.9 20 100V 220
2.0 22 270
2.1 24 300
22 27 330
2.4 30 50V 360
2.7 33 N/A 390
3.0 36 430 200V
&) 39 470 100V
3.6 43 510
3.9 47 560
4.3 51 620
4.7 56 680
CoRmo,LHm% 5.1 68 750
5.6 75 820
6.2 B,C,D 82 910
6.8 |BCJKM 91 1000 |FGJKM Y
(11 »
ULTRA LOW ESR, “U” SERIES
TYPICAL ESR vs. FREQUENCYI[] TYPICAL ESR vs. FREQUENCYI[]
0402 “U” SERIES 0603 “U” SERIES
1 1
10 pF 3.9 pF ]
15 pF _| 4.7 pF _|
3.3 pF ] 5.1 pF ]
B z %ﬁm pF
IS / € ~_—10.0 pF
5 _— | S — 15.0 pF
< 04 > o :
oc oc
n wn
w w
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
z 11008 pE = 2 10 pF
.0 pl — p B —
S o1 %é = 8 oqpet
z * : Eee———
—
| w =
300 pF
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000
Frequency (MHz) Frequency (MHz)
ESR Measured on the Boonton 34A
TAV/XS
A
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RF/Microwave COG (NPO) Capacitors
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors
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RF/Microwave COG (NPO)
Capacitors (Sn/Pb)
Ultra Low ESR, “U” Series, COG (NP0) Chip Capacitors

are met on each value producing lot to lot uniformity. -

Sizes available are EIA chip sizes 0402, 0603, 0805, and

GENERAL INFORMATION

“U” Series capacitors are COG (NPO) chip capacitors specially
designed for “Ultra” low ESR for applications in the commu-

nications market. Max ESR and effective capacitance 1210.
DIMENSIONS: inches (millimeters)
0402 0603 0805 1210
A
A—] _
A—~ A—
it i e S W
B ¢ . B
== 1 1 o R é
ol e~ lp ~lpl-g-lpl— f R I
A
inches (mm)
Size A B (] D E
0402 0.039+0.004 (1.00+0.1) | 0.020+0.004 (0.50+0.1) 0.022 (0.55mm) max N/A N/A
0603 0.060+0.010 (1.52+0.25) | 0.030+0.010 (0.76+0.25) 0.036 (0.91mm) max | 0.010+0.005 (0.25+0.13) | 0.030 (0.76) min
0805 0.079+0.008 (2.01+0.2) | 0.049+0.008 (1.25+0.2) 0.040+0.005 (1.02+0.127) | 0.020+0.010 (0.51+0.254) | 0.020 (0.51) min
1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2) 0.050+0.005 (1.27+0.127) | 0.025+0.015 (0.635+0.381) | 0.040 (1.02) min
HOW TO ORDER
LDO05 1 U 100 J A B 2 A
Case Size Dielectric = Capacitance Termination Special Code
LDO2 = 0402 Ultra Low Tolerance *B = 5% min lead A = Standard
LDO3 = 0603 ESR Code
LDO5 = 0805 B=+0.1pF
LD10 = 1210 C = +0.25pF
D = +0.5pF
F=+1%
G=+2%
J=+5% ) )
Voltage Code K=+10% Failure Rate Packaging
3 =25V M = £20% ode Code
5=50V Capacitance A = Not Applica- 2=7" Reel
; = ;88& EIA Capacitance Code in pF. ble 4=13"Reel

First two digits = significant figures
or “R” for decimal place.

Third digit = number of zeros or after
“R” significant figures.

ELECTRICAL CHARACTERISTICS

Capacitance Values and Tolerances:
Size 0402 - 0.2 pF to 22 pF @ 1 MHz
Size 0603 - 1.0 pF to 100 pF @ 1 MHz
Size 0805 - 1.6 pF to 160 pF @ 1 MHz
Size 1210 - 2.4 pF to 1000 pF @ 1 MHz

Temperature Coefficient of Capacitance (TC):
0+30 ppm/°C (-55° to +125°C)

Insulation Resistance (IR):
102 Q min. @ 25°C and rated WVDC
10" Q min. @ 125°C and rated WVDC

Working Voltage (WVDC):

Size

0402
0603
0805
1210

REV 1

Working Voltage

50, 25 WVDC

200, 100, 50 WVDC
200, 100 WVDC
200, 100 WVDC

JAV/A

" [ Not RoHS Compliant

Dielectric Working Voltage (DWV):
250% of rated WVDC

Equivalent Series Resistance Typical (ESR):

0402 -  See Performance Curve, page 12
0603 - See Performance Curve, page 12
0805 -  See Performance Curve, page 12
1210 -  See Performance Curve, page 12

Marking: Laser marking EIA J marking standard
(except 0603) (capacitance code and
tolerance upon request).

MILITARY SPECIFICATIONS
Meets or exceeds the requirements of MIL-C-55681
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RF/Microwave COG (NPO)

Capacitors (Sn/Pb)

Ultra Low ESR, “U” Series, COG (NP0) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available Size Available Size
Cap (pF)|Tolerance |LD02 | LD03| LD05|LD10| |Cap (pF)|Tolerance|LD02|LD03|LD05(LD10| |Cap (pF)|Tolerance |LD02|LD03|LD05|LD10| |Cap (pF)|Tolerance|LD02|LD03|LD05(LD10
0.2 B,C 50V | N/A'| N/A | N/A 1.0 B,C,D | 50V [200V|200V|200V 75 |[B,C,J,KM| 50V |200V|200V|200V 100 (FG,J,K,;M | N/A | 100V|200V|200V
0.3 1.4 8.2 110 50V
0.4 1.2 91 |B,CJKM 120 50V
0.5 B,C 1.3 10 |FGJKM 130 N/A | 200V
0.6 B,C,.D 1.4 11 140 100V
0.7 15 12 150
0.8 16 13 160 100V
0.9 B,C,.D 1.7 il5 180 N/A
1.8 18 200V 200
1.9 20 100V 220
2.0 22 270
21 24 300
22 27 330
2.4 30 50V 360
2.7 33 N/A 390
3.0 36 430 200V
3.3 39 470 100V
3.6 43 510
3.9 47 560
43 51 620
4.7 56 680
5.1 68 750
5.6 75 820
6.2 B,C.D 82 910
6.8 |B,C,J,KM 91 v 1000 |FG,J,KM 1 \J
11N L
ULTRA LOW ESR, “U” SERIES
TYPICAL ESR vs. FREQUENCY[] TYPICAL ESR vs. FREQUENCY[]
0402 “U” SERIES 0603 “U” SERIES
1 1
10 pF 3.9 pF ]
15 pF _| 4.7 pF _]
3.3 pF | 5.1 pF ]
@ @ %GB P
£ £ 10.0 pF
s // S — 15.0 pF
= 0.1 = 0=
o o
(%) 1%}
i iy
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
5 100 pF - &
E 10.0 pF /7 _g 1o 1(;pF J——
g O R ————
o — ' —
[} 175} —
—
i w 7,
300 pF
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000
Frequency (MHz) Frequency (MHz)
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ESR Measured on the Boonton 34A
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RF/Microwave Automotive COG (NPO)

Capacitors (RoHS), AEC Q200 Qualified
Ultra Low ESR, “U” Series, COG (NP0) Chip Capacitors

GENERAL INFORMATION

DIMENSIONS: mm (inches)

Automotive “U” Series capacitors are COG (NPQ) chip capacitors 0402 0603
specially designed for “Ultra” low ESR for applications in the N
automotive market. Max ESR and effective capacitance are met on | fk %\ I | [RAH\ -
each value producing lot to lot uniformity. Sizes available are EIA B [ ¢ D:D B L I:I:[I
chip sizes 0402 and 0603. f v - =
ol el ko
Size A B C D E
0402 1.00+0.1 0.50+0.1 0.60 max N/A N/A
(0.0839+0.004) | (0.020+0.004) | (0.024)
0603 1.562+0.25 0.76£0.25 |[0.91 max| 0.25+0.13 0.76 min
(0.060+0.010) | (0.030+0.010) [ (0.036) | (0.010+0.005) | (0.030)
HOW TO ORDER
0402 1 U 100 J 4 T 2 A
Case Size Dielectric = Capacitance Termination Special Code
0402 Ultra Low ESR Tolerance Code T= Plated Niand Sn A = Standard
0603 B = +0.1pF
C = +0.25pF
D = +0.5pF
F=+1%
G=+2%
J=15%
Voltage Code K= =10% Failure Rate Packaging
=50V M = +20% Code Code RoHS
1 =100V : 4 = Automotive 2=7" Reel
22 200V Capacitance 15 P COM(I),UANT

EIA Capacitance Code in pF.

First two digits = significant figures
or “R” for decimal place.

Third digit = number of zeros or
after “R” significant figures.

ELECTRICAL CHARACTERISTICS

Capacitance Values and Tolerances:
Size 0402 - 0.2 pF to 22 pF @ 1 MHz
Size 0603 - 1.0 pF to 100 pF @ 1 MHz

Temperature Coefficient of Capacitance (TC):

0+30 ppm/°C (-55° to +125°C)
Insulation Resistance (IR):

102 Q min. @ 25°C and rated WVDC
10" Q min. @ 125°C and rated WVDC

Working Voltage (WVDC):
Size  Working Voltage
0402 - 50, 25 WVDC

0603 - 200, 100, 50 WVDC

REV 1

Dielectric Working Voltage (DWV):
250% of rated WVDC

Equivalent Series Resistance Typical (ESR):
0402 - See Performance Curve
0603 - See Performance Curve

Automotive Specifications
Meets or exceeds the requirements of AEC Q200

JAV/A
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RF/Microwave Automotive COG (NPO)
Capacitors (RoHS), AEC Q200 Qualified

Ultra Low ESR, “U” Series, COG (NP0) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available |  Size | Available Size
Cap (pF) | Tolerance | 0402 | 0603 Cap (pF) | Tolerance | 0402 | 0603 Cap (pF) | Tolerance | 0402 | 0603 Cap (pF) | Tolerance | 0402 | 0603
0.2 B,C |50V | N/A 1.0 B,C.D |50V |200v 75 |[B,CJ,KM| 50V | 200V 100 |FG,J,K.M| N/A 100V
0.3 1.1 8.2 110 50V
0.4 l 1.2 91 |B,CJKM 120 50V
0.5 B,C 1.3 10 |RGJ,KM 130 N/A
0.6 B,C,.D 1.4 11 140
0.7 1.5 12 150
0.8 i 1.6 13 160
0.9 B,C,D 1.7 15 180
1.8 18 200V 200
1.9 20 100V 220
2.0 22 270
2.1 24 300
2.2 27 330
2.4 30 50V 360
2.7 33 N/A 390
3.0 36 430
3.3 39 470
3.6 43 510
3.9 47 560
4.3 51 620
4.7 56 680
5.1 68 750
5.6 75 820
6.2 B,C,.D 82 910
6.8 |[B,C,JKM 91 1000 |FG,JKM
ULTRA LOW ESR, “U” SERIES
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0402 “U” SERIES 0603 “U” SERIES
1 1
10 pF ] 3.9pF ]
15 pF _] 4.7 pF _}
3.3 pF 5.1 pF
z 2 %@?&W;
1S 0p
s 04 / L__—— s 01 — 15.0 pF
o : o
%) %]
L L
0.01 0.01
500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL SERIES RESONANT FREQUENCY
“U” SERIES CHIP
10
~
\§§ 0402
£ m/\ |_-0603
0] o~
= \\\
2 10
)
g
w
0.1
1.0 10 100 1000
Capacitance (pF)
TAV/XS
14 n A REV 1



Designer Kits

Communication Kits “U” Series

“U” SERIES KITS

0402 0603
Kit 5000 UZ Kit 4000 UZ
Cap. Cap. Cap. Cap.
Value |Tolerance | Value |Tolerance Value | Tolerance | Value |Tolerance
pF pF pF pF
0.5 4.7 1.0 6.8
1.0 5.6 1.2 7.5 B (x0.1pF)
15 g8 |B0.1pF) 15 8.2
1.8 8.2 1.8 10.0
22 |B&0.1PR) 55 2.0 12.0
2.4 12.0 2.4 15.0
3.0 150 | J&5%) 27 |B&0IPR | 450
3.6 3.0 22.0 | J(x5%)
ok 3.3 27.0
25 each of 15 values 39 330
4.7 39.0
5.6 47.0

***25 each of 24 values

0805 1210
Kit 3000 UZ Kit 3500 UZ
Cap. Cap. Cap. Cap.
Value |Tolerance | Value |Tolerance Value |Tolerance | Value |Tolerance
pF pF pF pF
1.0 15.0 2.2 36.0
1.5 18.0 2.7 39.0
2.2 22.0 4.7 47.0
2.4 24.0 51 |[B(«0.1pF) | 51.0
2.7 27.0 6.8 56.0
3.0 33.0 8.2 68.0
3.3 B (+0.1pF) | 36.0 9.1 82.0
3.9 39.0 | J(+5%) 10.0 100.0 | J (#5%)
4.7 47.0 13.0 120.0
5.6 56.0 15.0 130.0
7.5 68.0 18.0 240.0
8.2 82.0 200 | Y&5%) | 3000
9.1 100.0 24.0 390.0
10.0 130.0 27.0 470.0
120 | J&5% | 4600 30.0 680.0
***25 each of 30 values ***25 each of 30 values

REV 1 /A\Vﬂ x 15



X8R/X8L Dielectric

General Specifications

AVX has developed a range of multilayer ceramic capacitors designed for use in applications up to 150°C.
These capacitors are manufactured with an X8R and an X8L dielectric material. X8R material has
capacitance variation of +15% between -55°C and +150°C. The X8L material has capacitance variation of
+15% between -55°C to 125°C and +15/-40% from +125°C to +150°C.

The need for X8R and X8L performance has been driven by customer requirements for parts that operate
at elevated temperatures. They provide a highly reliable capacitor with low loss and stable capacitance
over temperature.

They are ideal for automotive under the hood sensors, and various industrial applications. Typical industrial
application would be drilling monitoring system. They can also be used as bulk capacitors for high

temperature camera modules.

Both X8R and X8L dielectric capacitors are automotive AEC-Q200 qualified. Optional termination A
systems, tin, FLEXITERM® and conductive epoxy for hybrid applications are available. Providing

this series with our FLEXITERM® termination system provides further advantage to customers by RoHS

way of enhanced resistance to both, temperature cycling and mechanical damage. COMPLIANT
PART NUMBER (see page 2 for complete part number explanation)
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
0603 16V =Y X8R =F Code (In pF) Tolerance Rate T = Plated Ni 2 =7"Reel Code
0805 25V =3 X8L =L 2 Sig. Digits + J=+5% 4 = Automotive and Sn 4 =13"Reel A = Std.
1206 50V =5 Number of K=+10% A = Not 7 = FLEXITERM® Product
100V =1 Zeros M=+ 20% Applicable
e.g. 10pF =106
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
X8R X8L
SIZE 0603 0805 1206 SIZE 0603 0805 1206 1210
Soldering Reflow/Wave Reflow/Wave Reflow/Wave Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
WVDC 25V 50V 25V 50V, 25V 50V, WVDC 25V 50V | 100V | 25V 50V 100V | 16V 25V 50V [ 100V | 10V 50V_| 100V,
331 Cap 330 G G J J 271 Cap 270 G G
271 [pF) 470 G © J J 331 [ pH__330 | G G G J J J
681 680 G G J U 471 470 G G G J J J
102 1000 G G J J J J 681 680 G G G J J J
152 1500 G G J J J J 102 1000 G G G J J J J J
222 2200 G G J J J J 152 1500 G G G J J J J J J
332 3300 G G J J J J 182 1800 G G G J ) U ] J J
472 4700 G G J J J J 222 2200 G G G J J J J J J
682 6800 © © J J J J 272 2700 | G © G J J J J J J
103 [ Cap 0.01 G G J 1] J J 332 3300 G G G J J J J J J
153 | (uF) 0.015 G G J J J J 392 3900 G G G J J J J J J
223 0.022 G G J J J J 472 4700 G G G J J J J J J
333 0.033 G G J J J J 562 5600 | G G G J J J J J J
473 0.047 G G J U J J 682 6800 G G G J J J J J J
683 0.068 G N N M M 822 8200 G G G J J J J J J
704 0.1 N N M M 703 [Cap 001 | G G G J J J J J J
754 0.15 N N M M 123 | @R 0012 | G E J J J J J J
224 0.22 N M M 153 0.015 G G J J 1) 0] J 4
334 0.33 M M 183 0.018 G G J J J J J J
474 0.47 M 223 0.022 G G J J J J J J
684 0.68 273 0.027 G G J J J J J J
105 1 333 0.033 G G J J N J J J
155 1.5 393 0.039 G G J J N J J J
225 22 73 0047 | G © J J N J J J
WVDC 25V 50V 25V 50V 25V 50V 563 0.056 G G J J N J J J
SIZE 0603 0805 1206 683 0.068 | G G J J N J J J
823 0.082 G G J J N J J J
104 01 | G © J J N J J M
124 0.12 J N J J M
154 0.15 J N J J J Q
184 0.18 N N J J J Q
224 0.22 N N J J J Q
274 0.27 N J M M Q
334 0.33 N J M M Q
394 0.39 N M M P Q
474 0.47 N M M P Q
684 0.68 N M M P Q
824 0.82 N M M B Q
105 7 N M M | P | Q
155 1.5 M M
225 2.2 M M Z 4
475 4
106 z
WVDC 25V 50V 100V_| 25V 50V 100V 16V, 25V 50V_[ 100V | 10V 50V_| 100V
SIZE 0603 0805 1206 1210
Letter A C E G J K M N P Q X Y Z = AEC-Q200
Max. 0.33 0.56 0.71 0.90 0.94 7.02 127 740 152 778 2.29 254 279 Qualified
Thickness | (0.013) (0.022) (0.028) (0.035) (0.037) (0.040) (0.050) (0.055) (0.060) (0.070) (0.090) (0.100) (0.110)
PAPER EMBOSSED
AV X
A
16 n A 020117



X8R/X8L Dielectric

General Specifications

APPLICATIONS FOR X8R AND X8L CAPACITORS

e All market sectors with a 150°C requirement

e Automotive on engine applications
¢ Qil exploration applications
¢ Hybrid automotive applications
— Battery control
— Inverter / converter circuits
— Motor control applications
— Water pump
e Hybrid commercial applications
— Emergency circuits
— Sensors
— Temperature regulation

ADVANTAGES OF X8R AND X8L MLC CAPACITORS

Both ranges are qualified to the highest automotive
AEC-Q200 standards

Excellent reliability compared to other capacitor
technologies

RoHS compliant

Low ESR / ESL compared to other technologies
Tin solder finish

FLEXITERM® available

Epoxy termination for hybrid available

100V range available

ENGINEERING TOOLS FOR HIGH VOLTAGE MLC CAPACITORS

e Samples

¢ Technical Articles

¢ Application Engineering
e Application Support

X8R/X8L Dielectric
0805, 50V, X8R/X8L Typical Temperature Coefficient
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X8R/X8L Dielectric

Specifications and Test Methods

Parameter/Test X8R/X8L Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +150°C Temperature Cycle Chamber
Capacitance Within specified tolerance Freg.: 1.0 kHz £ 10%
L <2.5% for > 50V DC rating Voltage: 1.0Vrms + .2V
ol e e G < 3.5% for 25V DC and 16V DC rating
Insulation Resist 100,000MQ or 1000MQ - pF, Charge device with rated voltage for
nsulation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation - V 1mm/sec
SFtIree):;rees D'?:Sa:gfotlron Meets Initial Values (As Above) [ ]
Insulation iy O O
SeslsEEe > Initial Value x 0.3 90 mm
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderabllity with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
VAT - Dip device in eutectic solder at 260°C for 60
) Dissipation ip device in eutectic solder a or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
SeslsErnes Meets Initial Values (As Above)
Dielectri iy
Slter}eenc é?ﬁ Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
C:il/r;?g;[i%r;ce <+7.5% Step 2: Room Temp < 3 minutes
Thermal Dlizgfotlron Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 = 3 minutes
Shock .
Flagz?sl?;fge Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance < +12.5% Charge device with 1.5 rated voltage (< 10V) in
Variation T test chamber set at 150°C + 2°C
Dissipati . for 1000 hours (+48, -0
Load Life oo < Initial Value x 2.0 (See Above) urs (+48, -0)
Insulation Initial Val A Remove from test chamber and stabilize
Resistance > Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
i i bef ing.
gﬁleeﬁ é?ﬁ Meets Initial Values (As Above) elore measuring
éggg;g;(éz No visual defects Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity . < Initial Value x 2.0 (See Above)
TeNEien Remove from chamber and stabilize at
SeslsiEEe > Initial Value x 0.3 (See Above) room temperature and humidity for
Dieleaiic 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
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X7R Dielectric

General Specifications

X7R formulations are called “temperature stable” ceramics and
fall into EIA Class Il materials. X7R is the most popular of these
intermediate dielectric constant materials. Its temperature varia-
tion of capacitance is within £15% from -55°C to +125°C. This
capacitance change is non-linear.

Capacitance for X7R varies under the influence of electrical op-
erating conditions such as voltage and frequency.

X7R dielectric chip usage covers the broad spectrum of
industrial applications where known changes in capacitance
due to applied voltages are acceptable.

RoHS
COMPLIANT
PART NUMBER (see page 2 for complete part number explanation)
ws £ ¢ w wo oA I 2z 8
Size Voltage Dielectric Capacitance = Capacitance  Failure Terminations Packaging Special
L" x W") 4V =4 X7TR=C Code (In pF) Tolerance Rate T = Plated Ni 2=7"Reel Code
6.3V=6 2 Sig. Digits + J=+5%" A= Not and Sn 4=13" Reel A = Std. Product
ov=2z Number of Zeros K=+10% Applicable 7 = Gold Plated*
16V =Y M= +20% 7 _ FLEXITERM®*
25V=3 . Contact
50V =5 <1uF only, Fact F
100V =1 contact factory for *Optional termination actory For
200V =2 additional values Multiples
500V =7 *See FLEXITERM®
X7R section

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

X7R Dielectric(]

. . Insulation Resistance vs Tempera
Typical Temperature Coefficient

A Capacitance vs. Frequency
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=
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X7R Dielectric

Specifications and Test Methods

Parameter/Test X7R Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 10% for > 50V DC rating Freq.: 1.0 kHz = 10%
L < 12.5% for 25V DC rating Voltage: 1.0Vrms + .2V
Pl e e G <12.5% for 25V and 16V DC rating
< 12.5% for < 10V DC rating
Insulation Resist 100,000MQ or 1000MQ) - pF, Charge device with rated voltage for
nsulation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance < +129% Test Time: 30 seconds
Resistance to Variation - V 1mm/sec
SFtIreexsusrees Dls’,:sggﬁotlron Meets Initial Values (As Above) [ |
Insulation > Initial Value x 0.3 O O
Resistance = : -~ 90mm——>
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
sl with fresh solder for 5.0 = 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <17.5%
VETEITGI - Dip device in eutectic solder at 260°C for 60
) Dissipation ip device in eutectic solder a or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat nsulation hours before measuring electrical properties.
. Meets Initial Values (As Above)
[S)’L[erfﬁ gt?ho Meets Initial Values (As Above)
Appearance No visual defects Step 1: -65°C + 2° 30 + 3 minutes
C?/L:ical;[%rg]ce <+7.5% Step 2: Room Temp < 8 minutes
Thermal lezjg,?otlron Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 + 3 minutes
Shock :
Flkgz?slta;ﬁcne Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance <+12.5% Charge device with 1.5 rated voltage (< 10V) in
Variation T test chamber set at 125°C + 2°C
Dissinati - i
Load Life |T:sa|2%|ron < Initial Value x 2.0 (See Above) for 1000 hours (+48, -0)
Insulation . Remove from test chamber and stabilize
Resistance > Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
gﬁfﬁ (;lr? Meets Initial Values (As Above) before measuring.
A No visual defect )
nggggggz SRR e Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% =+ 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity et < Initial Value x 2.0 (See Above)
FENEREn Remove from chamber and stabilize at
SeslEEnes > |nitial Value x 0.3 (See Above) room temperature and humidity for
BEESTE 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
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X7R Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

- a = [ini] 1]
SIZE 0101* 0201 0402 0603 0805 1206
Soldering Reflow Only Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
Packaging Paper/Embossed| All Paper All Paper All Paper Paper/Embossed Paper/Embossed
U Lengh mm 0.40+0.02 0.60+0.03 1.00+0.10 1.60+0.15 2.01+020 3.20+020
< (in) | (0.016+0.0008) (0.024 + 0.001) (0.040 + 0.004) (0.063 + 0.006) (0.079+0.008) (0.126 + 0.008)
W) Width mm 0.20 +0.02 0.30+0.03 050+0.10 0.81+0.15 1.25+0.20 1.60 £ 0.20
(in) | (0.008 +0.0008) (0.011 £0.001) (0.020 = 0.004) (0.032 + 0.006) (0.049 £ 0.008) (0.063 + 0.008)
() Termind mm 0.10£0.04 0.15+0.05 025+0.15 0.35+0.15 050+ 0.25 0.50 +0.25
(in) | (0.004 +0.0016) (0.006 + 0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010)
16 . . . 16 | 25 | 50 . 16 | 25 | 50 [100

WDC 16 10 [ 1625 [ 50 |63 |10 [ 16 |25 | 50 |63 | 10 [ 16 | 25 | 50 |100 | 200 6.3 | 10 | 16 [ 25 | 50 [100 {200 | 6.3 [ 10 | 16 [ 25 | 50 | 100 | 200 | 500
SIZE 0101 0201 0402 0603 0805 1206
Letter A B c E G J K M N P Q X % 7
Max. 033 022 0.56 0.71 0.90 0.04 .02 .27 740 752 .80 209 254 2.79
Thickness | (0.018) | (0.009) | (0.022) | (0.028) | (0.085) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.071) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

PAPER and EMBOSSED available for 01005
NOTE: Contact factory for non-specified capacitance values

*EIA 01005
**Contact Factory for Specifications
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X7R Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

[

1

Il

T 1
SIZE 1210 1812 1825 2220 2225
Soldering Reflow Only Reflow Only Reflow Only Reflow Only Reflow Only
Packaging Paper/Embossed All Embossed All Embossed All Embossed All Embossed
U Length mm 330+ 0.4 450+ 0.30 450+ 0.30 5.70 + 0.40 5.72+0.25
9 (in.) (0.130+ 0.016) (0.177 + 0.012) (0.177 £ 0.012) (0.225 + 0.016) (0.225 + 0.010)
W) Width mm 250+ 0.20 320+ 0.20 6.40 £ 0,40 5.00 + 0,40 6.35+0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) (0.252 + 0.016) (0.197 + 0.016) (0.250 + 0.010)
) Terminal mm 0.50 + 0.25 0.61 + 0.36 0.610.36 0.64  0.39 0.64 = 0.39
(in.) (0.020 +0.010) (0.024 +0.014) (0.024 +0.014) (0.025 = 0.015) (0.025 = 0.015)
WWDC 10 [ 16 25 [ 50 [ 100 [ 200 [ 500 | 16 [ 25 [ 50 [ 100 [ 200 [ 500 | 50 [ 100 [ 200 | 25 50 [ 100 [ 200 [ 500 | 50 [ 100 [ 200
I I I I I

Cap 100 101

(oF) 150 151

220 221
330 331
470 471
680 681

102
152

222

332
472
682
103
153
223
333
473
683
104
154
224
334
474
684
105
155
225
335
475
106
226
476

(fL)\EAVBI:
-

100 107

WVDC

10 | 16

25 50

100

200

500

50 100

200

500 | 50 100 | 200

25

50 | 100 | 200 | 500

50 100 | 200

SIZE

1210

1812

1825

2220

2225

Letter A

B

C

E

G

P

Q

Max. 0.33
Thickness | (0.013)

0.22
(0.009)

0.56
(0.022)

0.71
(0.028)

0.90
(0.035)

0.94
(0.087)

1.02 1.27
(0.040) | (0.050)

1.40
(0.055)

1.52
(0.060)

1.78
(0.070)

2.29 2.54
(0.090) | (0.100)

2.79
(0.110)

PAPER

EMBOSSED

NOTE: Contact factory for non-specified capacitance values
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X7S Dielectric

General Specifications

GENERAL DESCRIPTION

X7S formulations are called “temperature stable” ceramics and
fall into EIA Class Il materials. Its temperature variation of
capacitance s within £22% from -55°C to +125°C. This
capacitance change is non-linear.

Capacitance for X7S varies under the influence of electrical
operating conditions such as voltage and frequency.

X7S dielectric chip usage covers the broad spectrum of
industrial applications where known changes in capacitance due
to applied voltages are acceptable.

PART NUMBER (see page 2 for complete part number explanation)

1206 y4 Z 105 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure PR : Special
(L" x W) 4 = 4\? Z=X7S Co%e (In pF) Tc?lerance Rate TT:rSr ;?:(; ﬁins 22“‘7‘5'&383'“9 8ode
6=6.3V 2 Sig. Digits + K=+10% A=N/A and Sn 4 = 13" Reel A= Std.
Z =10V Number of M = +20% Product
Y =16V Zeros
3=25V
5 =50V
1 =100V
2 =200V RoHS
COMPLIANT

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
TYPICAL ELECTRICAL CHARACTERISTICS

X7S Dielectric

Typical Temperature Coefficient

A Capacitance vs. Frequency Insulation Resistance vs Temperature
0

o
10 +30 K !
5 =
R +20 E
qg’ 0 § +10 e mo“ElE,:_EEE
c -5 = 8 + i
@) o c 1
© 0- o] L
§-1o — S ] o f
X-15 | (<)| -10 § 100&-
.20 | X 20 _é
©
25 3
-60 -40 20 0 20 40 60 80 100 120 140 -30 2 0
Temperature (°C) 1KHz 10KHz ~ 100KHz 1 MHz 10MHz = 0 20 40 60 80 100 120
Frequency Temperature °C
Variation of Impedance with Cap Value . . -
Impedance vs. Frequency Variation of Impedance with Chip Size Variation of Impedance with Chip Size
1,000 pF vs. 10,000 pF - X7S Impedance vs. Frequency Impedance vs. Frequency
0805 10,000 pF - X7S " 100,000 pF - X78
10.00 10 1206 P
F 1,000 pF g 0805 F 0805
10,000 pF - 1210 o) E 1210
i s 1.0F
) [0) e £
o o G
C = o
I I} 3
k) o 3
a 3 £ o1
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10 100 1000 1 ‘ 10 100 1,000 1 10 100 1,000
Frequency, MHz Frequency, MHz Frequency, MHz
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X7S Dielectric

Specifications and Test Methods

Parameter/Test X7S Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 5.0% for > 100V DC rating Freq.: 1.0 kHz = 10%
A < 5.0% for = 25V DC rating Voltage: 1.0Vrms + .2V
MBS FEIEN G <10.0% for > 10V DC rating For Cap > 10 pF, 0.5Vrms @ 120Hz
< 10.0% for < 10V DC rating
I lation Resist 100,000MQ or 1000MQ - pF, Charge device with rated voltage for
nsulation hesistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance <1+12% Test Time: 30 seconds
Resistance to Variation T V 1mm/sec
Fl Dissipati iy
St;xs':ees |?:2|2§J|ron Meets Initial Values (As Above) [ 1
Insulation . O O
. > Initial Value x 0.3 -~ 90mMm—— >
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
islialio B Dip device in eutectic solder at 260°C for 60
) Dissipation ip device in eutectic solder a or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
e e Meets Initial Values (As Above)
Dielectri iy
Sltereenc g?ﬁ Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
Ce\‘g"r‘ggii?]ce <+7.5% Step 2: Room Temp < 8 minutes
Thermal Dl?;igfot:,on Meets Initial Values (As Above) Step 3: +125°C £ 2° | 30 + 3 minutes
Shock :
égsslijsl?;fge Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric . Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance < 1+12.5% Charge device with 1.5 rated voltage (< 10V) in
Variation o test chamber set at 125°C + 2°C
issipati for 1000 hours (+48, -0
Load Life Dl?:zpc)iLon < Initial Value x 2.0 (See Above) urs (+ )
Insulation " S Remove from test chamber and stabilize
Resistance 2 Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
i i before measuring.
gﬁf: é?ﬁ Meets Initial Values (As Above) 9
éggggig?:éi No visual defects Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity Eeisiar < Initial Value x 2.0 (See Above)
IENEER Remove from chamber and stabilize at
e > Initial Value x 0.3 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
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X7S Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

=)

m

1]

[0

SIZE

0402

0603

0805

1206

1210

Soldering

Reflow/Wave

Reflow/Wave

Reflow/Wave

Reflow/Wave

Reflow Only

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

Paper/Embossed

mm

(L) Length in)

1.00+0.10
(0.040 + 0.004)

1.60+0.15
(0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20+0.20
(0.126 + 0.008)

3.20 +0.20
(0.126 + 0.008)

mm

(W) Width pl

0.50 +0.10
(0.020 + 0.004)

0.81+0.15
(0.032 + 0.006)

1.25+£0.20
(0.049 + 0.008)

1.60 + 0.20
(0.063 + 0.008)

2.50 +0.20
(0.098 + 0.008)

mm

(in)

(t) Terminal

025015
(0.010 = 0.006)

035%0.15
(0.014 = 0.006)

050025
(0.020 + 0.010)

0.50 = 0.25
(0.020 = 0.010)

050025
(0.020 = 0.010)

WVDC

6.3

6.3

4

10 [ 50 [ 100
I I

6.3

Cap 100

(pF) 150
220

330
470
680

1000
1500
2200

3300
4700
6800

~~ fl‘)\ /Kjw)zi\\;
<

Cap 0.010
(uF 0.015
0.022

0.033
0.047
0.068

0.10
0.15
0.22

(o] [oNoNe]

0.33
0.47
0.68

1.0
15
2.2

DD DD

3.3
4.7
10

zZZIZ=2

22
47
100

WVDC

6.3

6.3

6.3

SIZE

0402

0603

0805

1206

1210

Letter A

C E

B Q

Max. 0.33
Thickness | (0.013)

056 0.7
0.022) | (0.028)

0.90
(0.035)

0.94 .02
0.037) | (0.040)

.27 740
(0.050) | (0.055)

152 .90
(0.080) | (0.075)

2.29
(0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED

*Contact Factory for Specifications

101316
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X5R Dielectric

General Specifications

GENERAL DESCRIPTION

e General Purpose Dielectric for Ceramic Capacitors
¢ EIA Class Il Dielectric

e Temperature variation of capacitance is within £15%
from -55°C to +85°C

¢ Well suited for decoupling and filtering applications
e Available in High Capacitance values (up to 100uF)

PART NUMBER (see page 2 for complete part number explanation)

1210 4 D 107 M A T _2|_ _I-|\_
Size Voltage Dielectric Capacitance Capacitance Failure P : Special
L x W™ 4= 4\? D = X5R Co%e (In pF) Tglerance Rate TT:rSraT:;Iﬁins 2':6‘7?%3898’""9 Code
0101* 6=6.3V 2Sig. Digits + K =+10% A=N/A and Sn 4-13" Reel A= Std.
0201 Z=10V Number of M = +20% U= 4mm TR
0402 Y =16V Zeros (01005)
0603 3 =25V
0805 D =35V
1206 5 =50V ROHS
1210 1 =100V COMPLIANT
1812
*EIA 01005

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

TYPICAL ELECTRICAL CHARACTERISTICS

Insulation Resistance vs Temperature

Temperature Coefficient

—

10,000

-
o
o
o

100

o o

-60 -40 -20 0 +20 +40 +60 +80

% A Capacitance

Insulation Resistance (Ohm-Farads

0 20 40 60 80 100 120
Temperature °C Temperature °C
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X5R Dielectric

Specifications and Test Methods

Parameter/Test

X5R Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 2.5% for > 50V DC rating
< 12.5% for 25V, 35V DC rating
< 12.5% Max. for 16V DC rating and lower
Contact Factory for DF by PN

Freg.: 1.0 kHz + 10%
Voltage: 1.0Vrms + .2V
For Cap > 10 pF, 0.5Vrms @ 120Hz

Insulation Resistance

10,000MQ or 500MQ) - pF,
whichever is less

Charge device with rated voltage for
120 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +129% Test Time: 30 seconds
Resistance to Variation T V 1mm/sec
SFtIree):;r:s Dl?:zgiotlron Meets Initial Values (As Above) [ |
Insulation " O O
Seatelnes > |nitial Value x 0.3 -~ OmMm— >
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
Variation - Dip device | ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
Sz ErnEe Meets Initial Values (As Above)
gﬁfﬁ ;E Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
Ca\‘/‘;?g;[gr‘fe <+7.5% Step 2: Room Temp < 8 minutes
Thermal D'?:Sa:gfot'ron Meets Initial Values (As Above) Step 3: +85°C + 2° 30 + 3 minutes
Shock .
Insul o .
Rgzlijs?;ﬁcne Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects Charge device with 1.5X rated voltage in
Capacitance < +12.5% test chamber set at 85°C + 2°C for 1000 hours
Variation o (+48, -0). Note: Contact factory for *optional
Dissipation " specification part numbers that are tested at
Load Life Factor < Initial Value x 2.0 (See Above) < 1.5X rated voltage.
Insulation iy
Resistance > Initial Value x 0.3 (See Above) Remove from test chamber and stabilize
Dielectric L at room temperature for 24 + 2 hours
Strength Meets Initial Values (As Above) before measuring.
Appearance No visual defects
ngacitance Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity Factor < Initial Value x 2.0 (See Above)
TnsulEtion Remove from chamber and stabilize at
e > Initial Value x 0.3 (See Above) room temperature and humidity for
Diclecirc 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
v
A
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X5R Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

Case Size 0101* 0201 0402 0603 0805
Soldering Reflow Only Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave
Packaging Paper/Embossed All Paper All Paper All Paper Paper/Embossed
(L) Length mm 040002 060009 100£0.10 160+0.15 201020
in) | (0016+00008 (0.024 £ 0004 0.040+0.004 (0.03 0,00 (0.079:+0.008
W) Widh mm 0202002 0302009 0502010 0812015 125020
in) | (0.008:00008 (00110004 (002020004 (0.032:£0.008 (004920008
[ Terminel mm 0102004 015+005 025015 0352015 050025
in) | (0004x00016) (0.006 £ 0,002 (00100006 (001420008 (0.020£0010)
Vottage: 63 63 [ 10 [ 16 63 [ 10 ] 16 ] 25 [ 50 63 [ 10 [ 16 [ 25 [ 3 [ 50 | 4 [63] 10 ] 16[2 ]3]0
CapH 100 101
150 151
220

\oltage: 6.3 16 4 63|10 6] 2 63 [ 10 [ 16258 63 [ 10 [ 62535

Case Size 0101* 0201 0402 0603

Letter A B © E F G J K M N P Q X Y Z
Max. 0.33 0.22 0.56 0.71 0.40 0.90 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) | (0.009) | (0.022) | (0.028) | (0.016) | (0.035) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)

PAPER EMBOSSED
PAPER and EMBOSSED available for 01005
NOTE: Contact factory for non-specified capacitance values
*“EIA 01005
TAV/AS
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X5R Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

Case Size 1206 1210 1812
Soldering Reflow/Wave Reflow Only Reflow Only
Packaging Paper/Embossed Paper/Embossed All Embossed
(L) Length mm 320+0.20 3.20+0.20 4.50+0.30
in) (0.126.+ 0.008) 0,126+ 0.008) (01770012
W) Width mm 160020 250+0.20 320+020
in) 0.063 £ 0.008) 0,098 +0.008) (0.126:+0.008
[ Termin mm 050+0.25 050+025 061+036
in) 0.0200.010) (0.020£0.010) (0.024.£0014)
Voltage: 4 [63 [ 10 [ 16 ] 25 [ 3 [ 5 [ 100 63 [ 10 [ 16 [ 5[ 3 [ 50 | 4 [63] 10 16 25 [ & | 50
Cap (pF) 100 101
150 151
20 221
330 331
470 471
680 681
1000 102
1500 152
200 222
3300 3%
4700 472
6800 682
Cap (WF) 001 108
0015 153
002 223
0033 333
0047 473
0063 683
01 104
015 154
022 224
033 334
[7]
\oltage 4 163 [ 10| 16| 2 | 3 [ 50
Case Size 1206 1210 1812
Letter A B © E G J K M N P Q X Y Z
Max. 0.33 0.22 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.52 1.78 229 2.54 2.79
Thickness | (0.018) | (0.009) | (0.022) | (0.028) | (0.035) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

NOTE: Contact factory for non-specified capacitance values

*EIA 01005

020917
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Y5V Dielectric

General Specifications

applications within limited temperature range.

s

RoHS

COMPLIANT

PART NUMBER (see page 2 for complete part number explanation)

Y5V formulations are for general-purpose use in a limited
temperature range. They have a wide temperature
characteristic of +22% —-82% capacitance change over the
operating temperature range of —-30°C to +85°C.

These characteristics make Y5V ideal for decoupling

Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
(L" x W") 6.3V =6 Y5V =G Code (In pF) Tolerance Rate T = Plated Ni 2=7"Reel Code
nov=z 2 Sig. Digits + Z=+80-20% A = Not and Sn 4 =13" Reel A= Std.
; g¥ = ?3( Number of Applicable Product
= Zer
50V =5 eros
Temperature Coefficient Capacitance Change[] _ Insulation Resistance vs. Temper:
vs. DC Bias Voltage £'10,000
+20 g
+10 +40 w
o 0 — £
g 1o 0 S "000%»:%
i g 7 =
T -0 g = s
3 -50 < 40— RRE————————————————
< 60 -60 P
70 2
-80 -80 | kS
I >
-55 -85 -15 +5 +25 +45 +65 +85 +105+125 '1000 20 40 60 3I0 100 g ° +20 +30 +40 +50 +60 +70 +80 +90
Temperature °C % DC Bias Voltage Temperature °C
0.1 pF - 0603[] 0.22 pF - 0805[] 1 uF - 1206[]
Impedance vs. Frequency Impedance vs. Frequency Impedance vs. Frequency
10,000 1,000 1,000
1,000 100 100
. 100 — —
g g 10 g 10—
£ 10 < £
o e )
N /| N — g —
04 0.1 ~ 0.1
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 10,000 100,000 1,000,000 10,000,000
Frequency (Hz) Frequency (Hz) Frequency (Hz)

30 FTAV/XS
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Y5V Dielectric

Specifications and Test Methods

Parameter/Test

Y5V Specification Limits

Measuring Conditions

Operating Temperature Range

-30°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 5.0% for > 50V DC rating
< 7.0% for 25V DC rating
<9.0% for 16V DC rating

< 12.5% for < 10V DC rating

Freg.: 1.0 kHz + 10%
Voltage: 1.0Vrms + .2V
For Cap > 10 pF, 0.5Vrms @ 120Hz

Insulation Resistance

10,000MQ or 500MQ) - pF,
whichever is less

Charge device with rated voltage for
120 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +30% Test Time: 30 seconds
Resistance to Variation T V 1mm/sec
SFtIree):;r:s Dlizgfotlron Meets Initial Values (As Above) [ ]
Insulation . O O
Seatelnes > |nitial Value x 0.1 -~ 90mMMm—»
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +20%
eriedon _ Dip device i ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
Sz ErnEe Meets Initial Values (As Above)
gﬁleeﬁ ;E Meets Initial Values (As Above)
Appearance No visual defects Step 1: -30°C + 2° 30 + 3 minutes
Ca\l/r;?g;[%rrl]ce < +20% Step 2: Room Temp < 8 minutes
Thermal D'?:Sa:gfot'ron Meets Initial Values (As Above) Step 3: +85°C + 2° 30 + 3 minutes
Shock :
Insul o .
Rgzlijs?;ﬁcne Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 +£2 hours at room temperature
Appearance No visual defects
Capacitance < +30% Charge device with twice rated voltage in
Variation - test chamber set at 85°C + 2°C
issipati for 1000 hours (+48, -0
Load Life le;igflot:,on < Initial Value x 1.5 (See Above) ( )
Insulation Initial Val 1 (See A Remove from test chamber and stabilize
Resistance 2 Initial Value x 0.1 (See Above) at room temperature for 24 + 2 hours
Dielectri " before measuring.
Slter}eenc é?r? Meets Initial Values (As Above) 9
égp:;g?]zee No visual defects Store in a test chamber set at 85°C + 2°C/
VF;riation < +30% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity ST < Initial Value x 1.5 (See above)
el Remove from chamber and stabilize at
. > Initial Value x 0.1 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
v
A
101316 /ﬂ\vﬂA(
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Y5V Dielectric

Capacitance Range

PREFERRED SIZES ARE SHADED

- B = fin)] [m] Il]
SIZE 0201 0402 0603 0805 1206 1210
Soldering Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave Reflow Only
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed Paper/Embossed
U Length mm | 0.60+0.09 1.00 +0.10 1.60+0.15 2.01 +0.20 3.20+0.20 3.20 + 0.20
9 (in) | (0.024 +0.004) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008) (0.126 + 0.008)
W) Width mm 0.30 + 0.09 0.50 + 0.10 .81+£0.15 125+0.20 1.60+0.20 2.50 +0.20
(in.) | (0.011 +0.004) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008) (0.098 + 0.008)
) Termina mm | 0.15+0.05 0.25+0.15 0.35+0.15 0.50 + 0.25 0.50 + 0.25 50+0.25
(in) | (0.006 + 0.002) (0.010  0.006) (0.014 = 0.006) 0.020 + 0.010) (0.020 + 0.010) (0.020 + 0.010)
wvne | 63 [ 10 | 6 [ 1o [ 16 | 25 [ 50| 10 [ 16 [ 25 [ 50 | to] 16 [ 25 | 50 [ 10 [ 16 [ 25 [ 50| 1016 | 25 50
Cap 820 I I I
(F) 1000 A
2200 A =W
(L =
4700 A \ﬁ
Cap 0.010 A A v
() 0.022 A
0.047 A (o]
0.10 C C G G K t
0.22 G
0.33 G
0.47 C G G
1.0 (o] (o] G G J N N N M M M N
2.2 (©} J N N K Q
4.7 N N N P Q N N
10.0 N P Q Q X X Q Q
22,0 Q X z
47,0
wWWDC | 63 10 6 10 16 | 25 50 | 10 [ 16 | 25 50 10 [ 16 | 25 [ 50 | 10 | 16 | 25 50 | 10 | 16 25 | 50
SIZE 0201 0402 0603 0805 1206 1210
Letter A C E G J K M N B Q X Y z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.085) | (0.037) (0.040) | (0.050) | (0.055) | (0.060) | (0.070) (0.090) | (0.100) | (0.110)
PAPER EMBOSSED
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MLCC Gold Termination — AU Series

General Specifications

AVX Corporation will support those customers for
commercial and military Multilayer Ceramic Capacitors with
a termination consisting of Gold. This termination is
indicated by the use of a “7” or “G” in the 12th position of
the AVX Catalog Part Number. This fulfills AVX’s
commitment to providing a full range of products to our
customers. Please contact the factory if you require
additional information on our MLCC Gold Termination.

PART NUMBER ‘

AUO03 Y C 104 K A 7 2 A

Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special

AUO1 - 0201 6.3V=6 COG (NPO)=A Code (In pF) Tolerance Rate G'=19u"to 2=7"Reel Code

AUO2 - 0402 10V=2 X7TR=C 2 Sig. Digits + B = +.10 pF (<10pF) A = Not 7.87 " 4 =13" Reel A = Std.

AUO3 - 0603 1BV =Y X6R =D Numberof C = +.25 pF (<10pF) Applicable U=4mm TR Product

AU05 - 0805 25V =3 Zeros D = +.50 pF (<10pF) 72100 " (01005)

AU06 - 1206 35V =D F = %1% (> 10 pF) =100u

AU10-1210 50V =5 G = +2% (> 10 pF) minimum Contact

AU12-1812 100V =1 J = 5% Factory

AU13-1825 200V =2 K = +10% For

AU14 - 2225 500V =7 M = +20% Multiples*

AU16 - 0306

AU17 - 0508

AU18 - 0612

* Contact factory for availability.

041416 /A\vﬁ :( 33



MLCC Gold Termination — AU Series

Capacitance Range (NPO Dielectric)

PREFERRED SIZES ARE SHADED

=] 1m1] {1
SIZE AUO1 AU02 AU03 AU05 AU06
Solderin Reflow/Epoxy/ Reflow/E| i/ Reflow/Epoxy/ Reflow/E| / Reflow/E| i/
< Wire Bo%d)sy Wire Bo%%y Wire Bgnc)i(y Wire Bgr?é(y Wire Bgr?éy
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed
U Length mm | 0.60=0.09 1.00=0.10 160=0.15 2.01+0.20 320+0.20
9 (in) | (0.024 +0.004 (0.040 = 0.004) (0.063 + 0.006) (0.079 = 0.008) (0.126 = 0.008)
W) Width mm | 0.30 +0.09 050+ 0.10 0.81+0.15 125+ 0.20 160+ 0.20
(in.) | (0.011 +0.004) (0.020 = 0.004) (0.032 + 0.006) (0.049 = 0.008) (0.063 = 0.008)
() Terminal mm | 0.16+0.05 025+0.15 0.35+0.15 050+0.25 050+0.25
(in.) | (0.006 + 0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010)
16 25

100
120
150

180
220
270

330
390
470

560
680
820

1000
1200
1500

1800
2200
2700

3300
3900
4700

5600
6800
8200

0.010
0.012
0.015

Cap
(5}

0.018
0.022
0.027

~

0.033
0.039
0.047

0.068
0.082
0.1

=

N
W

WDC

16 25

50

25 50 100 16

25 50 100

200

25

50 100 200 500

SIZE

AUO01

AU02

AU03

AU05

AU06

* Contact factory

Max.

Thickness

34

P Q

1.02
(0.040)

1.27
(0.050)

1.40
(0.055)

1.62 1.78
(0.060) | (0.070)

2.29
(0.090)

2.54
(0.100)

279
(0.110)

EMBOSSED

TAV/

041416



MLCC Gold Termination — AU Series

Capacitance Range (NPO Dielectric)

PREFERRED SIZES ARE SHADED

[

1

1 D
SIZE AU10 AU12 AU13 AU14
Solderin Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/
9 Wire Bo%d)gy Wire Bopnd)Sy Wire Bopnd)Sy Wire Bo%d’y
Packaging Paper/Embossed All Embossed All Embossed All Embossed
L Length mm 3.20 £ 0.20 4.50 +0.30 4.50 + 0.30 5.72 +0.25
(in.) (0.126 + 0.008) (0.177 + 0.012) (0.177 + 0.012) (0.225 + 0.010)
W) Width mm 250+0.20 320+0.20 640+ 0.40 6.35+0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) (0.252 + 0.016) (0.250 + 0.010)
() Terminal mm 050 +0.25 0.61+0.36 0.61+0.36 0.64 +0.39
(in.) (0.020 + 0.010) (0.024 + 0.014) (0.024 + 0.014) (0.025 + 0.015)
WVDC 25 50 100 200 500 25 50 100 200 500 50 100 200 50 100 200
Cap 05
(pF) 1.0
1.2
1.5
1.8
22 ~
2.7 \(L)\ Wy
33 ﬁ
39
47
5.6
6.8 t

0.010
0.012
0.015

0.018

0022
0.027
0033
0039
0.047
0068
0.082
0.1
WVDC | 25 | 50 | 100 | 200 | 500
SIZE AU10 AU12 AU13 | AU14
* Contact factory
K M N P Q X Y z
Max. 1.02 1.27 1.40 1.52 1.78 229 254 2.79
Thickness (0.040) | (0.050) (0.055) (0.060) | (0.070) (0.090) (0.100) (0.110)
EMBOSSED

041416

TAV/X

35




MLCC Gold Termination — AU Series

Capacitance Range (X7R Dielectric)

PREFERRED SIZES ARE SHADED

m

{1

SIZE

AU02

AU03

AU05

AU06

Soldering

Reflow/Epox
Wire Bo’r)1d*y

Reflow/Epo
Wire Bo’r)1d)*(y

Reflow/Epox
Wire Boﬁd*y

Reflow/Epox
Wire Bo’r31d*y

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

L) Length

1.00+0.10
(0.040 + 0.004)

1.60+0.15
(0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20 £0.20
(0.126 + 0.008)

(W) Width mm

0502010
(0.020 + 0.004)

0.81+0.15
(0.032 + 0.006)

1.256+0.20
(0.049 + 0.008)

1.60+0.20
(0.063 + 0.008)

(t) Terminal

025015
(0.010 + 0.006)

035£0.15
(0.014 £ 0,008)

050025
(0,020 +0,010)

050025
(0.020 + 0.010)

16 | 25 | 50 | 6.3

10 | 16 25 | 50

100 | 200

6.3 | 10

16 | 256 | 50 [100 | 200

6.3 | 10 | 16 25 [ 50 [ 100

200

500

Cap 100
(F) 150

DD DD

OO0 O OO O OO

Cap
(uF 0.015

(¢l [eNeNe]

[eXeoNel(e]

DD D DD D DD DD

Zcclecole e e e o

TDOUZIZZZI XXX X

o

DD D DD D DD DD D DD DD

DD D
DD D DD D

[oNoNo]

VOV ZIZIZ Z |« |

ZZ[ZZ | | e e oo oo
ZZIZzZzZ[Z2Z Z|e « | | o | o o

U

Zlzzzlccc|lecc|le e cle e e e @ o

&

Zlzzzlccc|lecc|le c cle e e e € o
Zlzzzlzc e o c|e c o fe o fe e o o

e
¥

DUZzZ | o fo | e fe e e e
DOZIZTZ | e | e e e |
DO ZZ|e e o fo oo o oo o

OO0 1 Ojle « | e e o |e o

OO0 OO0 O Z|e « e o e o fe o

*

Q9
Qe
2

o

100 [ 200

6.3 | 10

200

63 | 10 [ 16 25 |1 50 | 100

200

500

AU02

AU03

AU05

AU06

* Contact factory

Letter A

N P Q

Max. 0.33
Thickness | (0.013)

0.56
(0.022)

0.77
(0.028)

0.90
(0.035)

0.94
(0.037)

702
(0.040)

707
(0.050)

7.40 152 7.78
(0.055) | (0.080)

(0.070)

2.29
(0.090)

254
(0.100)

279
(0.110)

PAPER

EMBOSSED
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MLCC Gold Termination — AU Series

Capacitance Range (X7R Dielectric)

PREFERRED SIZES ARE SHADED

T

D

[

[

SIZE

AU10

AU12

AU13

AU14

Solderi

ng

Reflow/Epoxy/

Wire Bond

Reflow/Epoxy/
Wire Bo’%d)sy

Reflow/Epoxy/
Wire Bopnd’y

Reflow/Epoxy/
Wire Bo%d‘y

Packag

ing

Paper/Embossed

All Embossed

All Embossed

All Embossed

(L) Length

mm

(in)

3.20 +0.20
(0.126 + 0.008)

750030
(0177 £0.012)

7502 0.30
(0177 £0.012)

5.72+0.25
(0.225 + 0.010)

(W) Width

mm

(in.)

2.50+0.20
(0.098 + 0.008)

3.20 +0.20
(0.126 + 0.008)

6.40 + 0.40
(0.252 + 0.016)

6.35 +0.25
(0.250 + 0.010)

t) Terminal

mm
(in.)

0.50 +0.25
(0.020 + 0.010)

061036
(0.024 = 0.014)

0.61=0.36
(0.024 = 0.014)

0.64 +0.39
(0.025 + 0.015)

WVDC

25

50 100 200 500

50

100 200

500

Cap
(pF)

150

«t

50 [ 100
I

o

1

50 [ 100
I

—
W,
I

Cap
(WF

oPOLUTVZEIZZEIL

NNZIZT « | « |e o |

NIN N X|T T X

X|T U XXX XXXX

NNNXOOUZ |l e |e e oo o

NN X0 TI|XXX[XXXXXX

=SZEZZEEEEEEELE S
DTZIZIZEZZEZELZZEELE LS

=TT =TS EEEEE L
X TU|TU U U|U U TU|U U TVTUTTUTO

NXX|IXZZIETZ | « | o |o o o o o o

NXXIXZZIETZ | « |o  |o o e o e o

NNNNNTUTZ c|lc c c|Je e e e o cfe o e fe o

NNINNX|XZ c|le c e o e o e o fe o

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

25

50 100 200 500

50

100 200

500

50 100

50 100

SIZE

AU10

AU12

AU13

AU14

* Contact factory

Letter

A

P

Q

Max.
Thickness

033
(0.013)

0.56
(0.022)

0.7
(0.028)

0.90 0.94 T.02
(0.035) | (0.087) | (0.040)

127
(0.050)

7.40
(0.055)

152
(0.060)

7.78 2.29 254
©0.070) | 0.090) | (0.100)

279
(0.110)

PAPER

EMBOSSED

041416

JAV/A
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MLCC Gold Termination — AU Series

Capacitance Range (X5R Dielectric)

PREFERRED SIZES ARE SHADED

- @ m | o
SIZE AUO1 AU02 AU03 AU05 AU06 AU10
Solderin Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/ Reflow/Epoxy/
9 Wire Bo%d*y Wire Bo%d*y Wire Boeld'y Wire Bo%d*y Wire Bopnd*y Wire Bo%d*y
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed Paper/Embossed
) Length mm 0.60 = 0.09 1.000.10 1,60+ 0.15 2.01+0.20 320+0.20 320+ 0.20
9 (in) | (0.024 +0.004) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008) (0.126 + 0.008)
W) Width mm 0.30 = 0.09 050+ 0.10 0.87+0.15 1.25 +0.20 1,60 + 0.20 2.50 + 0.20
(in) | (0.011 +0.004) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008) (0.098 + 0.008)
0 Terminal mm | 0.15=0.05 025:0.15 0.35=0.15 050 = 0.25 050025 050 = 0.25
(in.) | (0.006 + 0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010) (0.020 + 0.010)
WVDC _|6.3[10 16 [25 | 4 [6.3[10 [16 [25[50] 4 [6.3[10] 16 [25] 35 [50 [6.3[ 10[16]25[ 3550 6.3 10]16 [25]35[ 50| 4 [6.3] 10 [16]25] 35[50 [6.3]10]25 [50
Cap 100 |A|A|A[A
(pF) 150 | A|A|A A
220 AlA[A A C
330 |A|A[A]|A © <
40 |AlA]A A G \(L)\ Wy
60 |A|A|A|A 0 E
1000 AlA[A|A C
1500 | A[A |A ©
2200 | A|A|A o] M
3300 |A|A ©
4700 | A|A (o] G
6800 Al A C G
Cap 0.010 Al A C G
(P 0015 | A © G|lG|a
0022 | A c|C G|G |G N
0.033 | A © G|G |G N
0.047 A C|C G| G |G N
0.068 C G G N
0.10 A C|C|C|C G G N N
0.15 G N[N
0.22 c* G |G N|N Q
0.33 GG N
0.47 c|C G N QfQ X
0.68 G N
1.0 G|G|G|J N[N|N[|N P* QfQ X | XX
1.5 N
2.2 c* G |G| J | N[N|N[N Q|Q Z| X
3.3 Vil IVl AN N [N Q|Q
4.7 Nl IVl N N [ N N[N Qfafafa Q|z
10 K* P* [ P*[ P* QlQfQ|Q Z|Z z
22 P* Q |Qr|Q Z\zZ |Z|Z
47 Q* 7+
100 z |z
WVDC | 6.3[10 |16 |25 | 4 [6.3][10 [16 [25 |50 4 [6.3[10 ] 16 | 25| 35 |50 |6.3| 10| 16] 25|35 |50 |6.3[10|16 |25]| 35] 50| 4 [6.3/10 | 16 (25| 35|50 |6.3] 1025 | 50
SIZE AUO1 AU02 AU03 AUO05 AU06 AU10 AU12
* Contact factory
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.62 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) | (0.028) (0.035) (0.037) (0.040) | (0.050) | (0.055) | (0.060) | (0.070) (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

I:I = *Optional Specifications — Contact factory

NOTE: Contact factory for non-specified capacitance values

041416
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MLCC Gold Termination — AU Series
AU16/AU17/AU18

SIZE (Aoggg 6}51&;1) 6%]113) PHYSICAL DIMENSIONS AND
Packaging Embossed Embossed Embossed PAD LAYO UT
Length mm 0.81+£0.15 1.27£0.25 1.60£0.25
(in) (0.032 + 0.006) (0.050 + 0.010) (0.063 +0.010)
Width mm 1.60 + 0.15 2.00+0.25 3.20+0.25 / -
(in) (0.063 + 0.006) (0.080 = 0.010) (0.126 + 0.010) By
CapCode| WWDC | 4 [63] 1016 | 25 w N~
102 |Cap 0.001 Alalala + /
202 |(uF) 0.0022 AlAlAlA —
332 0.0033 AlAlAA
472 0.0047 AlA[ATA }\
682 00068 | [A[A[A][A /ﬁ )
108 001 AlAlAlA
153 0015 AlAlAlA \>/
223 0022 AlAlAA
333 0033 AlAlA )
| ooy LAlAl PHYSICAL DIMENSIONS mm (in)
683 0.068 AlAa]A L w t
104 01 Al|A AU16 0.81+0.15 1.60 £ 0.15 0.13 min.
154 0.15 AlA (0306) (0.032 + 0.006) (0.063 + 0.006) (0.005 min.)
224 0.22 Al|A AU17 1.27 £ 0.25 2.00+0.25 0.13 min.
34 033 (0508)|  (0.050 +0.010) (0.080 + 0.010) (0.005 min.)
474 0.47 AU18 1.60 £ 0.25 3.20+0.25 0.13 min.
o 068 (0612)| (0.083 = 0.010) (0.126 £ 0.010) (0.005 min.)
105 ! |H T - See Range Chart for Thickness and Codes
155 15
225 22 A A
3% 33 PAD LAYOUT DIMENSIONS mm (in)
475 47 A B Cc
685 6.8 AUT6
106 10 (0306) 0.31(0.012) 1.52 (0.060) 0.51 (0.020)
: ' AUT7 | 51 0.020) 203 (0.080) 0.51 (0.020)
Solid = X7R ] =X5R 1] =x7s (0s08) | 0% e 1
AU18
i) i) o i) 0612)| 0.76(0.030 3.05(0.120) 0.635 (0.025)
AU16 AU17 AU18
0306) (0508) (0612)
Code| Thickness Code| Thickness Code| Thickness
A |0.56 (0.022) 0.56 (0.022) 0.56 (0.022) A
0.76 (0.030) 0.76 (0.030)
A [1.02 (0.040) W |1.02 (0.040)
A |1.27 (0.050)
“B"

041416
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MLCC Tin/Lead Termination “B”
COG (NPO) - General Specifications

AVX Corporation will support those customers for
commercial and military Multilayer Ceramic Capacitors with
a termination consisting of 5% minimum lead. This
termination is indicated by the use of a “B” in the 12th
position of the AVX Catalog Part Number. This fulfills AVX’s
commitment to providing a full range of products to our
customers. AVX has provided in the following pages a full
range of values that we are currently offering in this special
“B” termination. Please contact the factory if you require
additional information on our MLCC Tin/Lead Termination
“B” products.

| Not RoHS Compliant |

PART NUMBER (see page 2 for complete part number explanation)

LDO5 5 A 101 J A B 2 A

Si[e Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special
LDO2 - 0402 6.3V=6 COG(NPO)=A Code (In pF) Tolerance Rate B=5% minlead 2=7"Reel Code
LDO3 - 0603 iov=2 X7TR=C 2Sig. Digits + B = +10pF (<10pF) A=Not X - FLEXITERM® 4 =13"Reel A = Std.
LDO4 - 0504* 16V =Y X6R =D Number of C = +.25pF (<10pF) Applicable with 5% min Product
LDO5 - 0805 25V =3 X8R =F Zeros D = +.50 pF (<10pF) lead™ Contact Factory
LDO6 - 1206 35V =D F = +1% (> 10 pF) For
LD10- 1210 50V =5 G = +2% (> 10 pF) . Multiples
LD12-1812 100V =1 J = 5% X7R only
LD13-1825 200V =2 K = £10%
LD14 - 2225 500V =7 M = +20%
LD20 - 2220
*LD04 has the same CV ranges as LDOS. See FLEXITERM® section for CV options

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

Temperature Coefficient A Capacitance vs. Frequency Insulation Resistance vs Temperature
| | | | | 10000, e

Typical Capacitance Change | Il
Envelope: 0 + 30 ppm/°C

+2

[0} (0] 1

£ e’ ‘1000%

S o5 8 ~—_ |
g’ .
§ o —— g - !
< 05 a 1OOEEE
X X

&
|

Insulation Resistance (Ohm-Farads)

-
k-

55 -35 -15 +5 +25 +45 +65 +85+105 +125 1KHz 10KHz ~ 100KHz  1MHz 10 MHz o 20 40 60 80 100
Temperature °C Frequency Temperature °C
Variation of Impedance with Cap Value Variation of Impedance with Chip Size Variation of Impedance with Ceramic Formu
Impedance vs. Frequency[] Impedance vs. Frequency[] Impedance vs. Frequency(]
0805 - COG (NPO)[] 1000 pF - COG (NPO)[] 1000 pF - COG (NPO) vs X7R[]
10 pF vs. 100 pF vs. 1000 pF 0 0805[]
100,000 0
10.00 ¢
10,000 X7R
=] NPO
< 1000 g S ook
8 = 8
IS S <
3 3 I}
S 100 ] ko]
g £ g
= 0.10F
E 00 E
10 0.1 P |
10 100 1000 0.01 . L L
1 100 1000
0.1 il \YIESIGE ) Frequency, MHz 0
1 10 100 1000 Frequency, MHz

Frequency, MHz
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MLCC Tin/Lead Termination “B”

TAV/AS

COG (NPO) - Specifications and Test Methods

Parameter/Test

NPO Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Q

<30 pF: Q> 400+20 x Cap Value
>30 pF: Q= 1000

Freq.: 1.0 MHz = 10% for cap < 1000 pF
1.0 kHz + 10% for cap > 1000 pF
Voltage: 1.0Vrms + .2V

Insulation Resistance

100,000MQ or 1000MQ - pF,
whichever is less

Charge device with rated voltage for
60 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance o F which ) t Test Time: 30 seconds
Resistance to Variation +5% or +.5 pF, whichever is greater V e
Flexure iy
Q Meets Initial Values (As Above) [ |
Stresses 77
Insulation " O O
o > Initial Value x 0.3 Y
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
Uzl with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
C(il/pap T'ance < +2.5% or +.25 pF, whichever is greater
aration Dip device in eutectic solder at 260°C for 60
Resistance to Q Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat . hours before measuring electrical properties.
Insulation M Initial Val As Ab
SeslsiEEe eets Initial Values (As Above)
Dielectri iy
Slt?:rf g?ﬁ Meets Initial Values (As Above)
Appearance No visual defects Step 1: -565°C + 2° 30 + 3 minutes
Capapltgnce < +2.5% or +.25 pF, whichever is greater Step 2: Room Temp < 3 minutes
Variation
Thermal Q Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 + 3 minutes
Sl Insulation
Sefeisnee Meets Initial Values (As Above) Step 4: Room Temp < 8 minutes
Dielectric o Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 hours at room temperature
Appearance No visual defects
Capacitance < o ’ ’
Variation < +3.0% or = .3 pF, whichever is greater Charge device with twice rated voltage in
Q >30pF: Q=350 test chamber set at 125°C + 2°C
Load Life _ g >10 pF, <80 pF: Q> 275 +5C/2 for 1000 hours (+48, -0).
e <10pF: Q=200 +10C
Insulation iy Remove from test chamber and stabilize at
Resistance > Initial Value x 0.3 (See Above) room temperature for 24 hours
gﬁleeﬁgt;f Meets Initial Values (As Above) before measuring.
Appearance No visual defects
Capacitance < o . .
Variation < +5.0% or = .5 pF, whichever is greater Store in a test chamber set at 85°C + 2°C/
>30pF: Q=350 85% + 5% relative humidity for 1000 hours
Load Q >10 pF, <30 pF: Q=275 +5C/2 (+48, -0) with rated voltage applied.
Humidity <10pF:  Q>200 +10C
Insulation . Remove from chamber and stabilize at
Resistance 2 Initial Value x 0.3 (See Above) room temperature for 24 + 2 hours
gﬁfﬁ;{f Meets Initial Values (As Above) before measuring.
v
A
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MLCC Tin/Lead Termination “B”

Capacitance Range (NPO Dielectric)

PREFERRED SIZES ARE SHADED

o = i1} 1mm1}
SIZE LD02 LD03 LD05 LD06
Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
ackaging aper aper aper/Embosse aper/Embosse
Packagil All P All P: Paper/Embossed Paper/Embossed
U Lengh mm 1,00=0.10 1.60+0.15 2.01+0.20 320+ 0.20
d (in.) (0.040 = 0.004) (0.063 = 0.006) (0.079 + 0.008) (0.126 + 0.008)
W) Width mm 0.50 = 0.10 0.870.15 125+ 0.20 1.60 £ 0.20
(in.) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008)
) Terminal mm 0.25+0.15 0.35+0.15 050+ 0.25 050 + 0.25
(in.) (0.010 = 0.006) (0.014 = 0.006) (0.020 + 0.010) (0.020 £ 0.010)

(uF) 0012

0.018 ey
. = Wy -

100 16 25 50 100 200 16 25 50 100 | 200 | 500

LD05 LD06
Letter K M N P Q X Y Z
Max. 1.02 1.27 1.40 1.62 1.78 2.29 2.54 2.79
Thickness (0.040) | (0.050) | (0.055) | (0.060) [ (0.070) (0.090) | (0.100) | (0.110)
EMBOSSED
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MLCC Tin/Lead Termination “B”

Capacitance Range (NPO Dielectric)

PREFERRED SIZES ARE SHADED

[

[

[0 1
SIZE LD10 LD12 LD13 LD14
Soldering Reflow Only Reflow Only Reflow Only Reflow Only
Packaging Paper/Embossed All Embossed All Embossed All Embossed
U Length mm 320+ 0.20 450 +0.30 450+0.30 5.72+0.25
(in.) (0.126 + 0.008) (0.177 + 0.012) (0.177 + 0.012) (0.225 + 0.010)
(W) Width mm 2.50 £ 0.20 3.20 £ 0.20 6.40 + 0.40 6.35 +0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) (0.252 + 0.016) (0.250 + 0.010)
) Terminal mm 0.50 + 0.25 0.61 +0.36 0.61 £ 0.36 0.64 +0.39
(in) (0.020 = 0.010) (0.024 = 0.014) (0.024 +0.014) (0.025 + 0.015)
WVDC 25 50 100 200 500 25 50 100 200 500 50 100 200 50 100 200
Cap 0.5
(pF) 1.0
1.2
15
1.8
22 <
2.7 \(L)\ Wy
33 iﬁ
3.9
4.7
5.6
t

SIZE

LD10

Letter
Max.
Thickness

112916

50 100
LD12 LD13 | LD14
M N P Q X Y Z
1.27 1.40 1.52 1.78 2.29 2.54 2.79
(0.050) (0.055) (0.060) (0.070) (0.090) (0.100) 0.110)
EMBOSSED

TAV/
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MLCC Tin/Lead Termination “B”

X8R - General Specifications

AVX Corporation will support those customers for
commercial and military Multilayer Ceramic Capacitors with
a termination consisting of 5% minimum lead. This
termination is indicated by the use of a “B” in the 12th
position of the AVX Catalog Part Number. This fulfills AVX’s
commitment to providing a full range of products to our
customers. AVX has provided in the following pages a full
range of values that we are currently offering in this special
“B” termination. Please contact the factory if you require
additional information on our MLCC Tin/Lead Termination
“B” products.

| Not RoHS Compliant |

PART NUMBER (see page 2 for complete part number explanation)

LDO5 5 F 101 J A B 2 A

Si[e Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special
LDO2 - 0402 6.3V=6 X8R =F Code (In pF) Tolerance Rate B=5%minlead 2=7"Reel Code
LDO3 - 0603 10V=2 2 Sig. Digits + g = i.;O p[li §<18p'|§)) AA :| N%t| X = FLEXITERM® 4 =13" Reel A =Std.
LD04 - 0504 1BV =Y Number of = +.25 pF (<10pl pplicable ith 5% mi Product
LD05-0805 25V =3 Zeros D = +.50 pF (<10pF) Wi 9% MmN Contact Factory
LDO6 - 1206 35V =D F = +1% (> 10 pF) For
LD10-1210 50V =5 G = +2% (> 10 pF) i Multiples
LD12-1812 100V =1 J = 5% X7R only
LD13-1825 200V =2 K = +10%
LD14-2225 500V =7 M = +20%
LD20 - 2220
*LD04 has the same CV ranges as LDO03. See FLEXITERM® section for CV options

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

44 /A\vﬁ x 112916



MLCC Tin/Lead Termination “B”

X8R - Specifications and Test Methods

Parameter/Test X8R Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +150°C Temperature Cycle Chamber
Capacitance Within specified tolerance Freg.: 1.0 kHz £ 10%
L <2.5% for > 50V DC rating Voltage: 1.0Vrms + .2V
ol e e G < 3.5% for 25V DC and 16V DC rating
Insulation Resist 100,000MQ or 1000MQ - pF, Charge device with rated voltage for
nsulation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation T
SliLtee);L:'ees D'?:Salgfotlron Meets Initial Values (As Above)
Insulati iy
Rgzlijsf;fge > Initial Value x 0.3
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderablity with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
VAT - Dip device in eutectic solder at 260°C for 60
) Dissipation ip device in eutectic solder a or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
SeslsErnes Meets Initial Values (As Above)
Dielectri iy
Slterzeenc é;lﬁ Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
C:il/r;?g;[%r;ce <+7.5% Step 2: Room Temp < 3 minutes
Thermal Dl?:zgfotlron Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 = 3 minutes
Shock .
Flgz?;?;fge Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance < +12.5% Charge device with 1.5 rated voltage (< 10V) in
Variation T test chamber set at 150°C + 2°C
Dissipati L for 1000 hours (+48, -0
Load Life o < Initial Value x 2.0 (See Above) urs (+48, -0)
Insulation Initial Val Ab Remove from test chamber and stabilize
Resistance > Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
i i bef ing.
gﬁleerf ;;?r? Meets Initial Values (As Above) elore measuring
égg:;g;(éz No visual defects Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity e < Initial Value x 2.0 (See Above)
TeNEien Remove from chamber and stabilize at
SeslsiEEe > Initial Value x 0.3 (See Above) room temperature and humidity for
Dieleaiic 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
A\
A
112916 /ﬂ\vﬂA(
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MLCC Tin/Lead Termination “B”

Capacitance Range (X8R Dielectric)

46

SIZE LDO03 LDO5 LDO06
WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 G G
331 oF) 330 G G J J
471 470 G G J J
681 680 G G J J
102 1000 G G J J J J
152 1500 G G J J J J
182 1800 G G J J J J
222 2200 G G J J J J
272 2700 G G J J J J
332 3300 G G J J J J
392 3900 G G J J J J
472 4700 G G J J J J
562 5600 G G J J J J
682 6800 G G J J J J
822 8200 G G J J J J
103 Cap 0.01 G G J J J J
123 (uF)  0.012 G G J J J J
153 0.015 G G J J J J
183 0.018 G G J J J J
223 0.022 G G J J J J
273 0.027 G G J J J J
333 0.033 G G J J J J
393 0.039 G G J J J J
473 0.047 G G J J J J
563 0.056 G N N M M
683 0.068 G N N M M
823 0.082 N N M M
104 0.1 N N M M
124 0.12 N N M M
154 0.15 N N M M
184 0.18 N M M
224 0.22 N M M
274 0.27 M M
334 0.33 M M
394 0.39 M
474 0.47 M
684 0.68
824 0.82
105 1
WVDC 25V 50V 25V 50V 25V 50V
SIZE LDO03 LDO05 LD06
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 .02 127 140 152 178 2.29 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.035) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

TAV/N
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MLCC Tin/Lead Termination “B”

X7R - General Specifications

AVX Corporation will support those customers for
commercial and military Multilayer Ceramic Capacitors with
a termination consisting of 5% minimum lead. This
termination is indicated by the use of a “B” in the 12th
position of the AVX Catalog Part Number. This fulfills AVX’s
commitment to providing a full range of products to our
customers. AVX has provided in the following pages a full
range of values that we are currently offering in this special
“B” termination. Please contact the factory if you require
additional information on our MLCC Tin/Lead Termination
“B” products.

| Not RoHS Compliant |

PART NUMBER (see page 2 for complete part number explanation)

LDO5 5 C 101 J A B 2 A
Si[e Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging SchiaI

LDO2 - 0402 6.3V=6 X7TR=C Code (In pF) Tolerance Rate B=5% minlead 2=7"Reel Code

thS - 8683 10V=2 2 Sig. Digits + g = £ ; 0 pE E<18pp) AA=I N%tI X = FLEXITERM® 4= 13" Redl A = Std.
4-0504" 16V =Y Number of = +.25 pF (<10p pplicable Hh BOL mi Product

LD05-0805 25V =3 et @D = £.50 pF (<10pF) pin9% M Gontact Factory

LDO6 - 1206 35V =D F = +1% (> 10 pF) For

LD10 - 1210 50V =5 G = +2% (> 10 pF) N Multiples

LD12-1812 100V = 1 J = 5% X7R only

LD13-1825 200V =2 K = £10%

LD14-2225 500V =7 M = £20%

LD20 - 2220

*LD04 has the same CV ranges as LDO3. See FLEXITERM® section for CV options

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

X7R Dielectric[]
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MLCC Tin/Lead Termination “B”

X7R - Specifications and Test Methods

Parameter/Test X7R Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 10% for > 50V DC rating Freq.: 1.0 kHz = 10%
L < 12.5% for 25V DC rating Voltage: 1.0Vrms + .2V
Pl e e G <12.5% for 25V and 16V DC rating
< 12.5% for < 10V DC rating
Insulation Resist 100,000MQ or 1000MQ) - pF, Charge device with rated voltage for
nsulation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No defects Deflection: 2mm
Capacitance < +129% Test Time: 30 seconds
Resistance to Variation -
SFtIreexsusrees Dls’,:sggﬁotlron Meets Initial Values (As Above)
F'{g?s'f‘;fge > Initial Value x 0.3
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
sl with fresh solder for 5.0 = 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <17.5%
itlidtioh B Dip device in eutectic solder at 260°C for 60
) Dissipation ip device in eutectic solder a or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat nsulation hours before measuring electrical properties.
. Meets Initial Values (As Above)
[S)’L[erfﬁ gt?ho Meets Initial Values (As Above)
Appearance No visual defects Step 1: -65°C + 2° 30 + 3 minutes
C?/L:ical;[%rg]ce <+7.5% Step 2: Room Temp < 8 minutes
Thermal lezjg,?otlron Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 + 3 minutes
Shock :
Flkgz?slta;ﬁcne Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance <+12.5% Charge device with 1.5 rated voltage (< 10V) in
Variation T test chamber set at 125°C + 2°C
Dissinati - i
Load Life |T:sa|2%|ron < Initial Value x 2.0 (See Above) for 1000 hours (+48, -0)
Insulation . Remove from test chamber and stabilize
Resistance > Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
gﬁfﬁ (;lr? Meets Initial Values (As Above) before measuring.
A No visual defect )
nggggggz O Vistg delects Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% =+ 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity et < Initial Value x 2.0 (See Above)
FENEREn Remove from chamber and stabilize at
SeslEEnes > |nitial Value x 0.3 (See Above) room temperature and humidity for
BEESTE 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
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MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

PREFERRED SIZES ARE SHADED

Jum]

{1

SIZE

LD02

LDO03

LD05

LD06

Soldering

Reflow/Wave

Reflow/Wave

Reflow/Wave

Reflow/Wave

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

(L) Length

1.00+0.10
(0.040 + 0.004)

1.60+0.15
(0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20+0.20
(0.126 + 0.008)

(W) Width

050010
(0.020 + 0.004)

0812015
(0,032 + 0,00)

725020
(0.049 + 0.008)

760 0.20
(0.063 + 0,008)

(t) Terminal

=

0.25+0.15
(0.010 + 0.006)

0.35+0.15
(0.014 + 0.006)

0.50+0.25
(0.020 + 0.010)

0.50+0.25
(0.020 + 0.010)

16 | 25 | 50

63 | 10 | 16 25 | 50

100 | 200

63 | 10 | 16 | 256 | 50

100

200

63 [ 10 | 16 25 | 50

100

200

500

Cap
(PF)

DD DD

OO0 O OO O OO

Cap
(uF 0.015

OO OO

DD D DD D DD DD

Zcc|lecle e e o

DOUZIZZIZI XXX X

Q|0 O 0|0

[

DD DDDD DD DDDD DD DD

DD D
DD D DD D

(o)
[oNoNo]

TODZIZNZZ | o o

ZZ[ZZ | e fe e oo oo oo

ZZIZzZzZ[Z2ZZ|e « | o |e o | o o

g g

Zlzzzlzc |l o c|e o o fe o o fe o oo o o

=

Zlzzzlccc|le c c|le c e e e e o
Zlzzzlccc|le c c|le e e e e e o

e
4

OO 1 7 « e « c|e « |e e e o

DUZ=ZTZ | e e oo e fe o
ODOZIZT Z | e cfe e e e | o

OO OO0 O T|e « e e e e o

PP

=

Q9
Q9

2

OQ OO0 ZZ|e e e o fo o oo o

16 | 256 | 50

63 | 10 [ 16 25 | 50

100 [ 200

63 | 10 | 16 | 26 | 50

100

200

6.3 | 10 [ 16 25 | 50

100

200

500

LD02

LD03

LD05

LD06

Letter A

C

E G J

M N P

Q

056
(0.022)

0.71 0.90 0.94
(0.028) | (0.085) | (0.037)

PAPER

1.02
(0.040)

1.27 1.40 1.52 1.78
(0.050) | (0.055) | (0.060) | (0.070)

EMBOSSED

Max.
Thickness

2.29
(0.090)

2.54
(0.100)

279
(0.110)

- = Under Development
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MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

PREFERRED SIZES ARE SHADED

[

Il

[

T |}
SIZE LD10 LD12 LD13 LD20 LD14
Soldering Reflow Only Reflow Only Reflow Only Reflow Only Reflow Only
Packaging Paper/Embossed All Embossed All Embossed All Embossed All Embossed
U Length mm 320+020 450+ 0.30 450+ 0.30 5.70 = 0.40 572+0.25
(in.) (0.126 + 0.008) (0.177 + 0.012) (0.177 + 0.012) (0.225 + 0.016) (0.225 + 0.010)
(W) Width mm 250+0.20 320+0.20 6.40 + 0.40 5.00 + 0.40 6.35+0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) (0.252 + 0.016) (0.197 + 0.016) (0.250 + 0.010)
() Terminal mm 0.50+0.25 0.61+0.36 0.61+0.36 0.64+0.39 0.64+0.39
(in.) (0.020 + 0.010) (0.024 + 0.014) (0.024 + 0.014) (0.025 + 0.015) (0.025 + 0.015)
WDC 10 16 25 50 100 200 500 50 100 200 500 50 100 25 50 [ 100 [ 200 50 [ 100
Cap 100 I I I
(oF) 150 Al
220 — = Wy
330 ?\E
470
680
1000 H
1500 J J J J J J M t
2200 J J J J J J M
3300 J J J J J J M
4700 J J J J J J M
6800 J J J J J J M
Cap 0.010 J J J J J J M K K K K M M X X X M P
(F 0.015 J J J J J J P K K K P M M X X X M P
0.022 J J J J J J Q K K K P M M X X X M P
0.033 J J J J J J Q K K K X M M X X X M P
0.047 J J J J J J K K K z M M X X X M P
0.068 J J J J J M K K K z M M X X X M P
0.10 J J J J J M K K K Z M M X X X M P
0.15 J J J J M z K K P M M X X X M P
0.22 J J J J P z K K P M M X X X M P
0.33 J J J J Q K M X M M X X X M P
0.47 M M M M Q K P M M X X X M P
0.68 M M P X X M Q M P X X M P
1.0 N N P X Z M X M P X X M P
1.5 N N z z z z z M X X M X
22 X X z z z z z X X M
33 X X Z Z Z X Z
4.7 X X z z z X z
10 z z z z z z
22 Z Z Z
47
100
WVDC 10 16 25 50 100 200 500 50 100 200 500 50 100 25 50 100 200 50 100
SIZE LD10 LD12 LD13 LD20 LD14
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.562 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) | (0.028) (0.035) (0.037) (0.040) | (0.050) | (0.055) (0.060) | (0.070) (0.090) | (0.100) | (0.110)
PAPER EMBOSSED
v A\
Iy
50 /n\ ”A( 112916



MLCC Tin/Lead Termination “B”

X5R - General Specifications

AVX Corporation will support those customers for
commercial and military Multilayer Ceramic Capacitors with
a termination consisting of 5% minimum lead. This
termination is indicated by the use of a “B” in the 12th
position of the AVX Catalog Part Number. This fulfills AVX’s
commitment to providing a full range of products to our
customers. AVX has provided in the following pages a full
range of values that we are currently offering in this special
“B” termination. Please contact the factory if you require
additional information on our MLCC Tin/Lead Termination
“B” products.

| Not RoHS Compliant |

PART NUMBER (see page 2 for complete part number explanation)

LDO05 5 D 101 J A B 2 A
Si[e Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special -

LDO2 - 0402 6.3V =6 X5R =D Code (In pF) Tolerance Rate B=5% minlead 2=7"Reel Code
LDO3 - 0603 10V =2 2 Sig. Digits + B = +.10pF (<10pF) A=Not X = FLEXITERM® 4=13"Red A=Std.
LDO4 - 0504* 16V =Y Number of C = +.25pF (<10pF) Applicable with 5% min Product
LDO5 - 0805 25V =13 Zeros D = +.50 pF (<10pF) lead* Contact Factory
LDO6 - 1206 35V =D F = +1% (> 10 pF) For
LD10- 1210 50V =5 G = +2% (> 10 pF) . Multiples
LD12-1812 100V =1 J = 5% X7R only
LD13-1825 200V =2 K = £10%
LD14 - 2225 500V =7 M = +20%
LD20 - 2220
*LD04 has the same CV ranges as LDOS. See FLEXITERM® section for CV options

NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
Contact factory for non-specified capacitance values.

TYPICAL ELECTRICAL CHARACTERISTICS

Insulation Resistance vs Temperature

Temperature Coefficient

—

10,000

-
o
o
o

100

=+

-60 -40 -20 0 +20 +40 +60 +80

% A Capacitance

Insulation Resistance (Ohm-Farads

0 20 40 60 80 100 120
Temperature °C Temperature °C
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MLCC Tin/Lead Termination “B”

X5R - Specifications and Test Methods

Parameter/Test

X5R Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 2.5% for > 50V DC rating
< 8.0% for 25V, 35V DC rating
< 12.5% Max. for 16V DC rating and lower
Contact Factory for DF by PN

Freg.: 1.0 kHz + 10%
Voltage: 1.0Vrms + .2V
For Cap > 10 pF, 0.5Vrms @ 120Hz

Insulation Resistance

10,000MQ or 500MQ) - pF,
whichever is less

Charge device with rated voltage for
120 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +129% Test Time: 30 seconds
Resistance to Variation T
SFtIree):;r:s Dl?:zgiotlron Meets Initial Values (As Above)
éng;?;fge > Initial Value x 0.3
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
hisliaifel - Dip device | ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
Sz ErnEe Meets Initial Values (As Above)
gﬁfﬁ ;E Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
Ca\‘/‘;?g;[gr‘fe <+7.5% Step 2: Room Temp < 8 minutes
Thermal D'?:Sa:gfot'ron Meets Initial Values (As Above) Step 3: +85°C + 2° 30 + 3 minutes
Shock .
Insul o .
Rgzlijs?;ﬁcne Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects Charge device with 1.5X rated voltage in
Capacitance < +12.5% test chamber set at 85°C + 2°C for 1000 hours
Variation o (+48, -0). Note: Contact factory for *optional
Dissipation " specification part numbers that are tested at
Load Life Factor < Initial Value x 2.0 (See Above) < 1.5X rated voltage.
Insulation iy
Resistance > Initial Value x 0.3 (See Above) Remove from test chamber and stabilize
Dielectric L at room temperature for 24 + 2 hours
Strength Meets Initial Values (As Above) before measuring.
Appearance No visual defects
ngacitance S Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity - < Initial Value x 2.0 (See Above)
TnsulEtion Remove from chamber and stabilize at
e > Initial Value x 0.3 (See Above) room temperature and humidity for
Diclecirc 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
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MLCC Tin/Lead Termination “B”

Capacitance Range (X5R Dielectric)

PREFERRED SIZES ARE SHADED

- = o i) (1] I
SIZE LD02 LD03 LD05 LD06 LD10 LD12
Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
Packaging All Paper All Paper Paper/Embossed Paper/Embossed Paper/Embossed
U Length mm 1.00+0.10 160 +0.15 2.010.20 320+0.20 320020
9 (in.) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008) (0.126 + 0.008)
(W) Width mm 050 +0.10 0.81+0.15 1.25+0.20 1.60 + 0.20 2.50 + 0.20
(in.) (0.020 = 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008) (0.098 + 0.008)
() Terminal mm 0.25+0.15 0.35+0.15 0.50 + 0.25 0.50 + 0.25 0.50 = 0.25
(in.) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010) (0.020 + 0.010)
WvDC | 4[6.3[10[16[25[50| 4 [6.3]10 [16 |25 |35[50 | 6.3| 10| 16 |25 [35[50]6.3[ 10|16 [25[35[50] 4 [ 6.3] 10] 1625 35] 50 |6.3[ 10| 25] 50
Cap 100
(oF) 150
220 ¢]
330 (o] <
470 @ (L)\ Wy
680 ® F
1000 (¢] —
1500 (6]
2200 o] k;{
3300 (o]
4700 ¢] G
6800 o] G
Cap 0.010 C G
(WF) 0.015 C G|G|G
0.022 C|C G|G|G N
0.033 C G|G|G N
0.047 Cc|C G|G|G N
0.068 C G G N
0.10 clc|c G G N N
0.15 G N | N
0.22 c* G|G N | N Q
0.33 G |G N
0.47 |C*|C G N QfQ X
0.68 G N
10 |C*|C|C G |G |G |J N | N B3 Ql|Q X | X[ X
1.5
22 |C G |G [J U N[N|N Q|Q Z|X
3.3 N VA (i I N[N X[ X
47 N I N[N | N[N X[ X|x|[X Q|z
10 K* EARIRE X[ X X[X X|Z2|Z z
22 P* X | X X zZlz|z|z
47 X z
100 |z
WVDC | 416.3]|10 |16 |25[50|4 [6.3]10 |16 [25|35[50 | 6.3| 10| 16 |25 |35|50]6.3] 10|16 [25[35[50] 4 | 6.3] 10| 16| 25| 35] 50 |6.3[10| 25| 50
SIZE LD02 LD03 LD05 LD06 LD10 LD12
Letter A C E G J K M N P Q X Y z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) (0.028) (0.035) (0.037) (0.040) | (0.050) (0.055) (0.060) | (0.070) (0.090) (0.100) (0.110)
PAPER EMBOSSED

*Optional Specifications — Contact factory

NOTE: Contact factory for non-specified capacitance values

112916
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MLCC Low Profile

General Specifications

GENERAL DESCRIPTION

AVX introduces the LT series comprising a range of low
profile products in our X5R and X7R dielectric. X5R is a
Class Il dielectric with temperature varation of
capacitance within +15% from -55°C to +85°C. Offerings
include 0201, 0402, 0603, 0805 1206, and 1210
packages in compact, low profile designs. The LT series
is ideal for decoupling and filtering applications where
height clearance is limited.

AVX is also expanding the low profile products in our X7R
dielectric. X7R is a Class Il dielectric with temperature
variation of capacitance within £15% from -55°C to
+125°C. Please contact the factory for availability of any
additional values not listed.

PART NUMBER (see page 2 for complete part number explanation)

2N -T— -|D— 4J|§ —|K_ —|A_ —1|-_ —2|— —S|_

Size Voltage Dielectric Capacitance Capacitance Failure P ; Special
LTO1 - 0201 N4 XeRoD  Code(inph  Tolerance Rate | opnrauons  Packaging Code
LTO2 - 0402 6.3V="6 X7TR=C 2 Sig. Digits + K=+10% A= Not and Sn 4 =13" Reel See table below
LTOS - 0603 ov=z Number of M = +£20% Applicable
LTO5 - 0805 16v=Y Zeros Contact
LTO6 - 1206  25V=3 Factory A
LT10- 1210 Multiples

RoHS
COMPLIANT

NOTE: Contact factory for availability of tolerance options for specific part numbers.

SIZE LTO01 LT02 LTO03 LT05 LT06 LT10
WVDC 4 |63 | 4 | 63| 10| 16| 4 | 63|16 |2 |63| 10|16 |2 |63]| 10|16 |2 |51 |22
Cap 0.10 Z Z Q S
(uF) 0.22 X
047 X |
1.0 Q © S S X X X X X X | w
15
22 S © S X X X X X X X
47 @ S X X S X W[ w | X X | w
10 X X w ol w | w]| X w
22
47
WDC 4 |63 | 4 | 63| 10| 16| 4 | 63] 16 |2 |63 10|16 |2 |63 10|16 |2 |5 |16 |25
SIZE LTO01 LT02 LT03 LT05 LT06 LT10
- =X7R
Letter J Z Q C 5 X W
Max. 0.5 0.22 0.25 0.36 0.56 0.95 7.02
Thickness | (0.006) | (0.009) | (0.010) | (0.014) | (0.022) | (0.038) | (0.040)
PAPER EMBOSSED
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UltraThin Ceramic Capacitors
UT Series

The Ultrathin (UT) series of ceramic capacitors is a new product offering from AVX. The UT
series was designed to meet the stringent thickness requirements of our customers. AVX
developed a new termination process (FCT - Fine Copper Termination) that provides
unbeatable flatness and repeatability. The series includes products < 0.35mm in height
and is targeted for applications such as Smart cards, Memory modules, High Density SIM
cards, Mobile phones, MP3 players, and embedded solutions.

HOW TO ORDER
UT 02 3 D 103 M A T 2 D
Style Case Rated Temperature Coded Cap Termination  Termination Packaging Thickness
Ultra  Size Voltage Characteristic Cap Tolerance Style T=100%Sn  2="7"Reel D = 0.30mm max
Thin 0402 6=6.3V D =X5R (in pF) +20% Commercial  ¢c=Cy 15,000 pcs  E =0.25mm max
Z=10V C=X7R 2 Significant G=Au 4 =13" Reel F=0.15mm max_
Y =16V Digits + Number 50,000 pcs (only availabe in
308y of Zeros Cu Termination)
5=50V
RECOMMENDED SOLDER
PAD DIMENSIONS (Sn Termination)
<t L -
<4 BL mm (inches) < 0.50 —big— 0.60 —»
W —> «— | —» (0.020) (0.024)
: <> BL Top View T
’ End View ‘ ¢T Side View ‘ 0.50
(0.0EO)
TYPICAL Cu THICKNESS \ g
TT '—_f T
uM 10.0 + 4.00
mil 0.40 £ 0.16 .
PART DIMENSIONS mm (inches)
Thickness L \\ T BL
D 1.00 £ 0.10 0.50+0.10 0.25 £ 0.05 0.27 +0.05
(0.039+0.004) (0.020 + 0.004) (0.010 + 0.002) (0.0108 + 0.002)
E 1.00 £ 0.10 0.50+0.10 0.20 £ 0.05 0.27 + 0.05
(0.039+0.004) (0.020 + 0.004) (0.008 + 0.002) (0.0108 + 0.002)
F 1.00 + 0.10 0.50+0.10 0.125 + 0.025 0.27 + 0.05
(0.039+0.004) (0.020 + 0.004) (0.005 + 0.001) (0.0108 + 0.002)
CAP RANGE (THICKNESS CODE)
Thickness Code Thickness Code
X5R D E E X7R D E
Cap (nF) 6.3V | 10V | 16V | 25V | 50V | 6.3V | 10V | 16V | 6.3V | 10V Cap (nF) 6.3V | 10V | 16V | 25V | 6.3V
1 1
10 10
22
33
47
68
100
TAV/A
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UltraThin Ceramic Capacitors
UT Series Specifications and Test Methods - Cu Termination

Parameter/Test

Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 3.0% for > 25V DC rating

< 12.5% for < 16V DC rating

Freq.: 1.0 kHz = 10%
Voltage: 1.0Vrms + .2V

Insulation Resistance

100 MQ - pF

Charge device with rated voltage for
120 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for

Dielectric Strength No breakdown or visual defects 1-5 seconds, with charge and discharge
current limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation - V 1mm/sec
S':tlreexsl;r:s Dliigfotlron Meets Initial Values (As Above) [ ]
Insulation . O O
Resistance > |nitial Value x 0.3 g 90 mm
Appearance No visual defects
Capacitance < +20% Charge device with 1.5X rated voltage
Variation SR in test chamber set at
Dissipati " 85°C + 2°C for 1000 hours (+48, -0
Load Life |s',:sa|2glron < Initial Value x 2.0 (As Above) ( )
Insulation " Remove from test chamber and stabilize
Resistance 2 Initial Value x 0.3 (As Above) at room temperature for 24 + 2 hours
i i before measuring.
gﬁfﬁ éﬁ? Meets Initial Values (As Above) 9
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UltraThin Ceramic Capacitors
UT Series Specifications and Test Methods — Sn Termination

Parameter/Test Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +85°C Temperature Cycle Chamber
Capacitance <V\C/%|t812 ?gfgn;eg\j/ tglgr?;iofg Freq.: 1.0 kHz + 10%
Dissipation Factor < 12.5% for < 16V DC rafing Voltage: 1.0Vrms = 0.2V
. . Charge device with rated voltage for
Insulation Resistance 100 MQ - uF 120 + 5 secs @ room temp/humidity
Charge device with 250% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, with charge and discharge
current limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation -
S':tlreexsl;r:s Dlisggfotlron Meets Initial Values (As Above)
éng;?;fge > Initial Value x 0.3
Solderabili > 95% of each terminal should be covered Dip device in eutectic solder at 245 + 5°C
ezl with fresh solder for 5.0 = 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +7.5%
eIl - Dip device i ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to Factor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
. Meets Initial Values (As Above)
gﬁfﬁ;ﬁ Meets Initial Values (As Above)
Appearance No visual defects
Capacitance < £129% Charge device with 1.5X rated voltage
Variation e in test chamber set at
Dissipati N 85°C + 2°C for 1000 hours (+48, -0
Load Life Iiigfotlron < Initial Value x 2.0 (As Above) ( )
Insulation " Remove from test chamber and stabilize
Resistance > Initial Value x 0.3 (As Above) at room temperature for 24 + 2 hours
i i before measuring.
gﬁg? (;lﬁ Meets Initial Values (As Above) 9
é\gp:;rt'zrgtéz No visual defects Store in a test chamber set at 85°C + 2°C/
VF;riation <+12% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity e < Initial Value x 2.0 (As Above)
Insulation Remove from chamber and stabilize at
Resistance > Initial Value x 0.3 (As Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
v
A
101316 /ﬂ\vﬂA(
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Automotive MLCC

Automotive

GENERAL DESCRIPTION

AVX Corporation has supported the Automotive Industry requirements for
Multilayer Ceramic Capacitors consistently for more than 10 years. Products
have been developed and tested specifically for automotive applications and
all manufacturing facilities are QS9000 and VDA 6.4 approved.

As part of our sustained investment in capacity and state of the art

technology, we are now transitioning from the established Pd/Ag electrode

system to a Base Metal Electrode system (BME).

AVXis using AECQ200 as the qualification vehicle for this transition. A detailed

qualification package is available on request and contains results on a range

of part numbers including:

e X7R dielectric components containing BME electrode and copper
terminations with a Ni/Sn plated overcoat.

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

e X7R dielectric components BME electrode and soft terminations with a
Ni/Sn plated overcoat.

e NPO dielectric components containing Pd/Ag electrode and silver termina-
tion with a Ni/Sn plated overcoat.

HOW TO ORDER

0805 5 A 104 K 4 T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Rate Terminations Packaging Special Code
0402 10V=Z NPO=A Code (In pF) Tolerance 4 = Automotive T = Plated Ni and Sn 2=7"Reel A= Std. Product
0603 16V=Y X7R=C 2 Significant F=+1% Z = FLEXITERM®** 4 =13" Reel
0805 25V=3 X8R=F Digits + Number (=10pF)* U = Conductive Epoxy**
1206 50V =5 of Zeros G=+2%
1210 100V =1 e.g. 10pF = 106 (=10pF)* “XT7R & X8R only
1812 200V =2 J=1+5%
500V =7 (<1uF)
K=+10%
M = £20%
*NPO only

Contact factory for availability of Tolerance Options for Specific Part Numbers.

NOTE: Contact factory for non-specified capacitance values.
0402 case size available in T termination only.

COMMERCIAL VS AUTOMOTIVE MLCC PROCESS COMPARISON

Commercial

Automotive

Administrative Standard Part Numbers.
No restriction on who purchases these parts.

Specific Automotive Part Number. Used to control
supply of product to Automotive customers.

(Destructive Physical
Analysis - DPA)

Design Minimum ceramic thickness of 0.020" Minimum Ceramic thickness of 0.029" (0.74mm)
on all X7R product.

Dicing Side & End Margins = 0.003" min Side & End Margins = 0.004" min
Cover Layers = 0.003" min

Lot Qualification As per EIA RS469 Increased sample plan -

stricter criteria.

Visual/Cosmetic Quality Standard process and inspection

100% inspection

Application Robustness Standard sampling for accelerated

wave solder on X7R dielectrics

Increased sampling for accelerated wave solder on
X7R and NPO followed by lot by lot reliability testing.

All Tests have Accept/Reject Criteria 0/1

58 TAV/XS
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Automotive MLCC
NPO/X7R Dielectric

FLEXITERM® FEATURES

a) Bend Test b)
The capacitor is soldered to the PC Board as shown:

| V‘Imm/sec |
O "™ O

+—90mMm ——»

Typical bend test results are shown below:

Style Conventional Term Soft Term
0603 >2mm >5
0805 >2mm >5
1206 >2mm >5

012517 /A\v”:(

Temperature Cycle testing

FLEXITERM® has the ability to withstand at least 1000

cycles between -55°C and +125°C
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Automotive MLCC - NPO

Capacitance Range

60

0603 0805 1206 1210

Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow Only

25V 50V | 100V | 25V 50V 100V | 25V | 50V 100V | 200V | 500V 25V | 50V | 100V_| 200V
100 _10pF| G G G J J J J J J J J
120 2] G G G J J J J J J J J
150 5] G G G J J J J J J J J
180 8]_G G G J J J J J J J
220 2| G G G J J J J J J J
270 27| G G G J J J J J J J
330 B|_G G G J J J J J J J
390 2| G G G J J J J J J J
470 7| G G G J J J J J J J
510 511G G G J J J J J J J
560 56| G G G J J J J J J J
680 8| G G G J J J J J J J
820 2| G G G J J J J J J J
101 ___100]_G G G J J J J J J J
121 _120] G G G J J J J J J J
51 150| G G G J J J J J J J
181180 G G G J J J J J J J
221 _220] G G G J J J J J J J
271 270] G G G J J J J J J J
331 330 G G G J J J J J J J
391 30| G G J J J J J J J
471 470|_ G G J J J J J J J
561 560 J J J J J J J
681 680 J J J J J J J
821 820 J J J J J J J
1021000 J J J J J J J J J J J
122 1200 J J J J J J M M
152 1600 J M M M J J M M
182 1800 J M M M J J M M
202 2200 J M M M J J M M
272 2700 J J M
332 3300 J J P
392 3900 J J P
4724700 J J P
103 10nF

25V 50V | 100V | 25V 50V 100V_| 25V | 50V 100V | 200V | 500V 25V_| 50V | 100V | 200V

0603 0805 1206 1210
Letter A C E G J K M N P Q X Y VA
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.52 1.78 2.29 254 2.79
Thickness | (0.013) (0.022) (0.028) (0.035) (0.037) (0.040) | (0.050) (0.055) (0.060) (0.070) (0.090) (0.100) (0.110)
PAPER EMBOSSED

TAV/N
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Automotive MLCC - X7R

Capacitance Range

0402 0603 0805 1206 1210 1812 2220

Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave Reflow Only Refow Only|  Reflow Only

16V | 25V [ 50V | 10v [ 16V | 25V | 50V [ 100V [200V ] 250V | 16V | 25V | 60V | 100V | 200V [ 250V | 16V | 25V [ 50V | 100v [ 200V ] 250V [ 500V | 16V | 25V | 50v [ 100v] 50v [ 100v| 25V ] 60V [100v
221 [Cap 220 C | C | C
271 [pF) 270 C | C | C
331 3] C|C|C
391 30| C[C|C
71 70 C [ C |G
561 560 C | C | C
681 60| C | C | C
821 80| C | C | C
02 0] C|]C|C GG |GG |GG | I I ]I [ J ][I [T [IJ ]I [T ][I [T J|IJ]|K|K|[K]|]K|K]K
82 BO[C|C|C G |G |[G|G|[G[G|J[J ]I [J ][I [ I[J ][I [J ][I [IJ][J]|IJ]|K|[K[K|JK|JK]K
22 20 C | C|C G|G |GG |GG | I I ]I [ J ]I I [IJ ]I [J ][I [JT]|J|IJ]|K|K|[K]|K]|]K]K
32 B0 C | C|C G |G |GG |GG J[J ]I [J ]I [ I[IJ ][I [J[IJ[IT]J]IJ]|K|[K|[K]JK|JK]K
772 7O C | C|C G |G |GG |GG | I J ]I [ J ]I I[IJ ]I [ J ][I [T]J|IJ|K|K|[K]|]K|]K]K
T03 [Cap 00T [ © TG lC 0 G 1ol I 1 I 1 d 1 I I I J I I I [T [T JI[R[KIK[KR[KIR
123 |F) 0012 | © G|G |G T I [ J M [ I [ I [ I [ I [J [T [J ][] K| K| K|K[]K]K
3| 005]C G|G]|G T J [ J M J [ J I [ I J ]I ]I K| K| K|K|]K]K
83| 008] C G |G |G J I [ J M JI [ I [ I [ I [J [T [J][]J K| K| K|K|]K]K
23| 002] C G |GG T J [ J M I [ J I [T J ]I ]J]]J K| K| K|K|K]K
273 | 0027 | © G |G |G J I [ J M [ J [ I [ I [ I [J [T [J ][] K| K| K|K]K][]K
33| 00| C G |GG T J [ J M I [ J [ J [T J ]I ]J]]J K| K| K|K|K]K
73| 0047 G|G |G T J [ J M [ I I [I [T ][I | M][J][J K| K| K|K|]K]K
53 | 0.0% G|G]|G J | J [ J M J | J [ J [ M]J][J K| K| K|M]|K][]K
683 | 0.068 G|G |G J | J | J M T J | J M [Jd]J K| K| K|[M| K| K
823 | 0082 G|G |G T J [ J M J | J [ J [ M]J]|J K| K| K|M]|K]|K
104 0.01 G|G|G J | J M [ M T J | J M [J]J K| K| K|[M| K| K
124 0.12 J|J|M[N J [ J [ MM K| K| K|P|K]|K
154 015 M| N|M]|N J|J M| M K| K| K]|P|K]|K
27 022 G M| N]|M]|N J M| M][|aQ M| M| M[P[M[M
334 0.33 N|N|M|N J M [P |Q Pl PP Q| X]| X
771 047 N|N|[M|N M| M]|P]|aQ PlP|lP| Q| X]|X
684 0.68 N | N[N M| Q]| Qa]a PP |Q]| X | X] X
105 [ N[ N[N M| Q| a]a PlQ Q] X ]| X]X
155 15 Q| a]a PlQ |z ]| Z]| X]| X
225 22 Q| a]la X | Z | Z | 2| Z]| Z
3% 33 Q| Q X | 2| 2| 2] 2
775 77 Q| Q X | Z | Z|Z]| Z 7
106 10 A 7|z
226 2 Z

76V | 25V | 50V | 10V | 16V | 25V | 50V | 100V | 200V | 250V | 16V | 25V | 50V | 100V | 200V | 250V | 16V | 25V | 50V | 100V | 200V | 250V [ 500V | 16V | 25V | 50V | 100V | 50V | T00V| 25V | 50V 100V

0402 0603 0805 1206 1210 1812 2220
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 127 140 152 178 2.29 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.035) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED
\// X
A
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Automotive MLCC - X8R

Capacitance Range

62

SIZE 0603 0805 1206
Soldering Reflow/Wave Reflow/Wave Reflow/Wave
WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 G G
331 (oF) 330 G G J J
271 470 G G J d
681 680 G G J J
102 7000 G G J J J J
152 1500 G G J J J J
182 1800 G G J J J J
202 2200 G G J J J J
272 2700 G G J J J J
332 3300 G G J J J J
392 3900 G G J J J J
472 4700 G G J J J J
562 5600 G G J J J J
682 6800 G G J J J J
802 8200 G G J J J J
103 Cap _ 0.01 G G J J J J
123 WF)__ 0.012 G G J J J J
153 0.016 G G J J J J
183 0.018 G G J J J J
203 0.022 G G J J J J
273 0.027 G G J J J J
333 0.033 G G J J J J
393 0.039 G G J J J J
473 0.047 G G J J J J
563 0.056 G N N M M
683 0.068 G N N M M
823 0.082 N N M M
104 0.1 N N M M
124 0.12 N N M M
154 0.15 N N M M
184 0.18 N M M
204 0.02 N M M
274 0.07 M M
334 0.33 M M
394 0.39 M
74 0.47 M
684 0.68
804 0.82
105 7
WVDC 25V 50V 25V 50V 25V 50V
SIZE 0603 0805 1206
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) (0.028) (0.035) (0.037) (0.040) | (0.050) (0.055) (0.060) (0.070) (0.090) (0.100) (0.110)
PAPER EMBOSSED

TAV/N
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APS Series for Higher Reliability Applications
Surface Mount NPO, X7R and X8R/L MLCCs

AVX’s APS series of multilayer ceramic capacitors offers the customer a higher
reliability solution with an ultralow failure rate, <1ppb, in a variety of case sizes and
voltages. The APS range encompasses a wide range of dielectric types to meet
the customer’s requirements from low temperature/voltage capacitance change
dielectric, NPO, to high preforming capacitance voltage X7R to high temperature
reliability dielectrics, X8R/L.

APS capacitors have a wider capacitance range than MIL spec parts that satisfies
the need for higher CV demands and board space saving requirements. Each
production lot is extensively tested and removes the requirement for customer
specific drawings. The testing regime uses many of the MIL-STD test methods as
per MIL-PRF-55681 and has a field failure rate of less than 1 ppb. The APS testing
series uses AVX’s unique in-house maverick testing detection system that
eliminates infant mortality failures.

Applications suitable for APS include Industrial, Telecommunications, Aviation, and
Military. The APS is available with a range of different termination finishes,
Flexiterm®, Nickel / Tin and Tin with Pb'. Flexiterm® technology delivers improved
thermo-mechanical stress resistance.

AVX’S APS RELIABILITY Dielectric Temperature/Percentage Cap Change
NPO -30ppm +30ppm from -55°C to + 125°C
TEST SUMMARY X7R ~15% +15% from -55°C to + 125°C
* 100 % Visual Inspection X8R -15% +15% from -55°C to + 150°C
o DPA X8L -15% +40% from -55°C to + 150°C
¢ IR, DF, Cap, DWV
e Maverick Lot Review FEATURES
e Thermal Shock e The APS range has extensive reliability testing as standard resulting in an
* 85/85 Testing ultralow failure rate, <1ppb.
o Life Testing 125°C 2xRV e The APS range is available with Flexiterm® that deliver’s high thermo-mechanical
. stress resistance.
* G of G with every Order ¢ High CV range enabling board space saving requirements
i r i rd s ving requirem .
e Quarterly Data Package 9 Y g P gred -
HOW TO ORDER
APO3 5 A 104 K Q T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Rate = Terminations Packaging Special Code
AP03=0603 16V=Y NPO=A Code (In pF) Tolerance Q=APS T=PlatedNiand Sn** 2=7"Reel A =Std. Product
AP05=0805 25V=3 X7R=C 2 Significant Digits + J=15% Z = FLEXITERM®* 4 = 13" Reel
AP06=1206 50V =5 X8R =F Number of Zeros K=+10% B =10% min lead
AP10=1210 100V = 1 X8L =L e.g. 10pF = 106 M = +20% X = FLEXITERM® with
AP12=1812 200V =2 10% min lead
AP20=2220 500V =7
Z X for X7R only

**RoHS compiant

NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
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NPO APS Series

Capacitance Range

AP03 = 0603 AP05 = 0805 AP06 = 1206 AP10 = 1210
25V 50V 100v_| 26V | 50V [ 100V | 25V | 50V | 100V | 200V | 500V | 26V [ 50V | 100V | 200V
100 10pF| G G G J J iy ) ) g g J
20 1] G G G J J U y y J J J
B0 15| G G G J J U y y J J J
80 18] G G G J J U y y J J
20 2| @ G G J J U y y J J
20 __o71| @ G G J J U y y J J
330 33| G G G J J U y y J J
30 39| G G G J J U y y J J
70 47| @ G G J J U y y J J
510 51| G G G J J U y y J J
560 56| G G G J J U y y J J
680 68| G G G J J U y y J J
820 82| G G G J J U y y J J
101100 G G G J J U y y J J
2t 120] G G G J J U y y J J
51 150 G G G J J U y y J J
181 180 G G G J J U y y J J
21 20| G G G J J U y y J J
21120 @ G G J J U y y J J
331 30| G G G J J U y y J J
391 30| G G J J U y y J J
471 40| G G J J U y y J J
561 560 J J U y y J J
681 680 J J U y y J J
821 820 J J U y y J J
1021000 J J U y y J J g g J J
1221200 y 0 U U g M M
1521500 y M M U g M M
1821800 y M M U g M M
2222200 y M M U g M M
2722700 y M U g
332 3300 0 M U g
392 3900 U g
4724700 J g
103 10nF
25V_| s0v 100v_| 26V | 50V [ 100V | 26V [ 50V | 100V | 200V | 500V | 26V | 50V | 100V | 200V
AP03 = 0603 APO5 = 0805 AP06 = 1206 AP10 = 1210
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 1.27 1.40 1.62 1.78 2129 2.54 279
Thickness | (0.018) [ (0.022) | (0.028) | (0.085) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

TS 16949, IS0 9001 Certified
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X7R APS Series

Capacitance Range

APO3 = 0603 APO5 = 0805 APO6 = 1206 AP10 = 1210 AP12 = 1812| AP20 = 2220
16V | 25V | 50V [ 100V | 200V | 16V | 25V | 50V | 100V | 200V | 16V | 25V | 50V [ 100V | 200V | 500V | 16V | 25V | 50V [ 100V | 50V | 100V | 25V | 50V
102 | Cap 1000 G G G G G J J J J J J J J J J J K K K K K K
182 | (pF) 1800 G G G G J J J J J J J J J J J K K K K K K
222 2200 G G G G J J J J J J J J J J J K K K K K K
332 3300 G G G G J J J J J J J J J J J K K K K K K
472 4700 G G G G J J J J J J J J J J J K K K K K K
103 0.01 G G G G J J J J J J J J J J J K K K K K K
123 0.012 G G G J J J M J J J J J K K K K K K
153 0.015 G G G J J J M J J J J J K K K K K K
183 0.018 G G G J J J M J J J J J K K K K K K
223 0.022 G G G J J J M J J J J J K K K K K K
273 0.027 G G G J J J M J J J J J K K K K K K
333 0.033 G G G J J J M J J J J J K K K K K K
473 0.047 G G G U J J M J J JJ M J K K K K K K
563 0.056 G G G J J J M J J J M J K K K M K K
683 0.068 G G G dJ J J M J J dJ M J K K K M K K
823 0.082 G G G J J J M J J J M J K K K M K K
104 0.1 G G G 4 J M M J J dJ M J K K K M K K
124 0.12 J J M J J M M K K K P K K
154 0.15 M N M J J M M K K K P K K
224 0.22 M N M J M M Q M M M P M M
334 0.33 N N M ] M P Q P P P Q X X
474 0.47 N N M M M P Q P P P Q X X
684 0.68 N N M Q Q Q P P Q X X X
105 [Cap 1.0 N N M Q Q Q ® Q Q X X X
165 |(WF) 1.5 Q Q P Q Z Z X X
225 2.2 Q Q X Z Z Z Z Z
335 3.3 X Z Z Z
475 4.7 X Z Z Z
106 10 Z
226 22 Z
16V | 25V | 50V [ 100V | 200V | 16V | 25V | 50V | 100V | 200V | 16V [ 25V [ 50V [ 100V [ 200V | 500V | 16V | 25V | 50V [ 100V | 50V | 100V | 25V | 50V
APO3 = 0603 APO5 = 0805 APO6 = 1206 AP10=1210 AP12 = 1812| AP20 = 2220
Letter A © E © J K M N P Q X % 7
Max. 033 056 0.7 0.90 0.94 T.02 .27 .40 752 7.78 2.29 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.035) | (0.087) | (0.040) | (0.050) | (0.055) | (0.080) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

REV 01

TAV/N
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X8R/L APS Series

Capacitance Range

X8R X8L
SIZE 0603 0805 1206 SIZE 0603 0805 1206
WVDC 25V 50V 25V 50V 25V 50V WVDC 25V 50V 100V | 25V 50V 100V 16V 25V 50V__| 100V,
331 | Cap 330 G G J J 331 | Cap 330 €] G ] J
271 | PR 470 G G J J 271 | PR 470 G < J J
681 680 G G J J 681 680 G G J J
102 1000 G G J J J J 102 1000 G G J J
152 1500 G G J J J J 152 1500 G G J J J J
222 2200 G G J J J J 222 2200 G G J J J J
332 3300 G G J J J J 332 3300 G G J J J J
472 4700 G G J J J J 472 4700 G G J J J J
682 6800 G G J J J J 682 6800 G G J J J J
103 | Cap 0.01 G G J J J J 103 Cap 0.01 G G J J J J
153 | (uF) 0.015 © © J J J J 153 | (W) 0015 | G G J J J J J
223 0.022 G G J J J J 223 0.022 G G J J J J J
333 0.033 G G J J J J 333 0.033 G G J J N J J
473 0.047 G G J J J J 473 0.047 G G J J N J J
683 0.068 G N N M M 683 0.068 G G J J J J
104 0.1 N N M M 104 0.1 G G J J J M
154 0.15 N N M M 154 0.15 J N J J J Q
224 0.22 N M M 224 0.22 N N J J J Q
334 0.33 M M 334 0.33 N J M @ Q
474 0.47 M 474 0.47 N M M &
684 0.68 684 0.68 M
105 1 105 1 M
WVDC 25V 50V 25V 50V 25V 50V WVDC 25V 50V 100V_| 25V 50V 100V 16V 25V 50V__| 100V
SIZE 0603 0805 1206 SIZE 0603 0805 1206
Letter A © E G J K M N P a X Y 7
Max. 033 | 056 | 071 090 | 094 T02 | 127 | 140 | 152 | 178 | 229 | 254 | 279
Thickness | (0.013) | (0.022) | (0.028) | (0.085) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED RoHS
TS 16949, IS0 9001 Certified
FAV/A
A
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MLCC with FLEXITERM®

General Specifications

GENERAL DESCRIPTION

With increased requirements from the automotive industry for additional
component robustness, AVX recognized the need to produce a MLCC with
enhanced mechanical strength. It was noted that many components may be
subject to severe flexing and vibration when used in various under the hood
automotive and other harsh environment applications.

To satisfy the requirement for enhanced mechanical strength, AVX had to
find a way of ensuring electrical integrity is maintained whilst external forces
are being applied to the component. It was found that the structure of the
termination needed to be flexible and after much research and development,
AVX launched FLEXITERM®., FLEXITERM® is designed to enhance the
mechanical flexure and temperature cycling 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 5mm, the capacitor
will generally fail “open”.

As well as for automotive applications FLEXITERM® will provide Design
Engineers with a satisfactory solution when designing PCB’s which may be
subject to high levels of board flexure.

PRODUCT ADVANTAGES

¢ High mechanical performance able to withstand, 5mm bend test
guaranteed.

e Increased temperature cycling performance, 3000 cycles and beyond.
¢ Flexible termination system.

¢ Reduction in circuit board flex failures.

e Base metal electrode system.

e Automotive or commercial grade products available.

APPLICATIONS

High Flexure Stress Circuit Boards

¢ e.g. Depanelization: Components near edges
of board.

Variable Temperature Applications

e Soft termination offers improved reliability per-
formance in applications where there is tem-
perature variation.

eec.g. All kind of engine sensors: Direct
connection to battery rail.

Automotive Applications
e Improved reliability.

e Excellent mechanical performance and
thermo mechanical performance.

HOW TO ORDER
0805 5 C 104 K A z 2 A
Style Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special Code
0603 6=6.3V C=X7R Code (In pF) Tolerance Rate Z=FLEXITERM® 2=7"reel  A=Std. Product
0805 Z=10V F =X8R 2 Sig Digits + J=+5%" A=Commercial ror FLEXITERMe 4 = 13" reel
1206 Y =16V Number of Zeros K=+10% 4 = Automotive | \ith Tin/Lead
1210 3=25V e.g., 104 = 100nF M = +20% termination see
1812 5=50V AVX LD Series
2220 1 =100V “<TuF only
2 =200V
RoHS
COMPLIANT

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

TAV/N
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MLCC with FLEXITERM®

Specifications and Test Methods

PERFORMANCE TESTING

BOARD BEND TEST PROCEDURE

According to AEC-Q200

AEC-Q200 Qualification:

e Created by the Automotive Electronics
Council

e Specification defining stress
test qualification for
passive components

Testing:

Key tests used to compare

soft termination to

AEC-Q200 qualification:

e Bend Test

e Temperature Cycle Test

Test Procedure as per AEC-Q200:
Sample size:
Span: 90mm

e Components soldered onto FR4 PCB (Figure 1)

20 components

Minimum deflection spec: 2 mm LOADING
KNIFE

MOUNTING

¢ Board connected electrically to the test equipment g ASsEveY
(Figure 2)

DIGITAL
CALIPER

j
jmzzz

BEND TESTPLATE

]
o ol
o
CONTROL
PANEL

BOARD BEND TEST RESULTS

AEC-Q200 Vrs AVX FLEXITERM® Bend Test
0603

0805

12 €12
E10 E
R 1 20—,
% 6 ® c%) 64
T 49 g 4 &
3 2 7 2 L)
Qo
@ 0 t t 30 ; ;
NPO X7R X7R soft term NPO X7R X7R soft term
1210
,512 1206 glg
i - I
3 6 0 b 0 g
g 41 g4 3
3 2 Z 2
UJ) 0 + + @ 0 + +
NPO X7R X7R soft term NPO X7R X7R soft term
TABLE SUMMARY
Typical bend test results are shown below:
Style Conventional Termination FLEXITERM®
0603 >2mm >5mm
0805 >2mm >5mm
1206 >2mm >5mm

TEMPERATURE CYCLE TEST PROCEDURE

Test Procedure as per AEC-Q200:

The test is conducted to determine the resistance of the

component when it is exposed to extremes of alternating

high and low temperatures.

e Sample lot size quantity 77 pieces

e TC chamber cycle from -55°C to +125°C for 1000 cycles

e Interim electrical measurements at 250, 500, 1000 cycles

e Measure parameter capacitance dissipation factor,
insulation resistance

Test Temperature Profile (1 cycle)

+1250C
+250C m
55C i ‘

i-——— 1 hour 12mins —

68 TAV/XS

Fig 1 - PCB layout with electrical connections

Fig 2 - Board Bend test
equipment

AVX ENHANCED SOFT
TERMINATION BEND TEST
PROCEDURE

Bend Test

The capacitor is soldered to the printed circuit
board as shown and is bent up to 10mm at
1mm per second:

|—J Max. = 10mm

Ay —

- MM —T

e The board is placed on 2 supports 90mm
apart (capacitor side down)

e The row of capacitors is aligned with the
load stressing knife

Max. = 10mm

e The load is applied and the deflection where
the part starts to crack is recorded (Note:
Equipment detects the start of the crack
using a highly sensitive current detection
circuit)

e The maximum deflection capability is 10mm

020117



MLCC with FLEXITERM®

Specifications and Test Methods

BEYOND 1000 CYCLES: TEMPERATURE CYCLE TEST RESULTS

0603 0805
10 10
8 8
o o
ER - e
g 4 e g 4
L, e L,
»
0 . -/ —— 0 S S
0O 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
1206 1210
10 10
8 8
0 o
26 26
$ 4 $ 4
N > X >
0 T T hd T T O T ?/?—__?—__?___‘I
0O 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
AEC-Q200 specification states
Soft Term - No Defects up to 3000 cycles 1000 cycles compared to AVX
3000 temperature cycles.
FLEXITERM® TEST SUMMARY

¢ Qualified to AEC-Q200 test/specification with the exception
of using AVX 3000 temperature cycles (up to +150°C bend
test guaranteed greater than 5mm).

e FLEXITERM® provides improved performance compared to

standard termination systems.

WITHOUT SOFT TERMINATION

020117

Soft Term

Major fear is of latent board flex failures.

TAV/N

Far superior mechanical performance.

e Board bend test improvement by a factor of 2 to 4 times.
e Temperature Cycling:

— 0% Failure up to 3000 cycles

— No ESR change up to 3000 cycles

WITH SOFT TERMINATION

Generally open failure mode beyond
5mm flexure.
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MLCC with FLEXITERM®

X8R Dielectric Capacitance Range

SIZE 0603 0805 1206
Soldering Reflow/Wave Reflow/Wave Reflow/Wave
WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 G G
331 oF) 330 G G J J
471 470 G G J J
681 680 G G J J
102 1000 G G J J J J
152 1500 G G J J J J
182 7800 G G J J J J
220 2200 G G J J J J
272 2700 G G J J J J
332 3300 G G J J J J
390 3900 G G J J J J
472 4700 G G J J J J
562 5600 G G J J J J
682 6800 G G J J J J
822 8200 G G J J J J
103 Cap _ 0.01 G G J J J J
123 WF) 0.012 G G d J J d
153 0.015 G G J J J J
183 0.018 G G J J J J
223 0.022 G G J J J J
273 0.027 G G J J J J
333 0.033 G G J J J J
393 0.039 G G J J J J
73 0.047 G G J J J J
563 0.056 G N N M M
683 0.068 G N N M M
823 0.082 N N M M
104 0.1 N N M M
124 0.12 N N M M
154 0.15 N N M M
184 0.18 N M M
224 0.22 N M M
274 0.27 M M
334 0.33 M M
394 0.39 M
474 0.47 M
684 0.68
824 0.82
105 1
WVDC 25V 50V 25V 50V 25V 50V
SIZE 0603 0805 1206
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 127 1.40 152 178 2.29 2.54 2.79
Thickness | (0.018) | (0.022) | (0.028) | (0.085) | (0.087) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED

AEC-Q200 Qualified
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MLCC with FLEXITERM®

X7R Dielectric Capacitance Range

0402 0603 0805 1206 1210 1812 2220

Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave Reflow Only Refow Only|  Reflow Only

16V | 25V [ 50V | 10v [ 16V | 25V | 50V [ 100V [200V ] 250V | 16V | 25V | 60V | 100V | 200V [ 250V | 16V | 25V [ 50V | 100v [ 200V ] 250V [ 500V | 16V | 25V | 50v [ 100v] 50v [ 100v| 25V ] 60V [100v
221 [Cap 220 C | C | C
271 [pF) 270 C | C | C
331 3] C|C|C
391 30| C[C|C
71 70 C [ C |G
561 560 C | C | C
681 60| C | C | C
821 80| C | C | C
02 0] C|]C|C GG |GG |GG | I I ]I [ J ][I [T [IJ ]I [T ][I [T J|IJ]|K|K|[K]|]K|K]K
82 BO[C|C|C G |G |[G|G|[G[G|J[J ]I [J ][I [ I[J ][I [J ][I [IJ][J]|IJ]|K|[K[K|JK|JK]K
22 20 C | C|C G|G |GG |GG | I I ]I [ J ]I I [IJ ]I [J ][I [JT]|J|IJ]|K|K|[K]|K]|]K]K
332 WO C | C|C G |G |GG |GG J[J ]I [J ]I [ I[IJ ][I [J[IJ[IT]J]IJ]|K|[K|[K]JK|JK]K
772 7O C | C|C G |G |GG |GG | I J ]I [ J ]I I[IJ ]I [ J ][I [T]J|IJ|K|K|[K]|]K|]K]K
T03 [Cap 00T [ © TG lC 0 G 1ol I 1 I 1 d 1 I I I J I I I [T [T JI[R[KIK[KR[KIR
123 |F) 0012 | © G|G |G T J | J M I I [I [T ][I ][I ]J]J K| K| K| K| K]|K
3| 005]C G|G]|G T J [ J M J [ J I [ I J ]I ]I K| K[ K|[K|K][K
83| 008] C G |G |G J I [ J M JI [ I [ I [ I [J [T [J][]J K| K| K|K|]K]K
23| 002] C G |GG T J [ J M I [ J I [T J ]I ]J]]J K| K[ K|[K|K][K
273 | 0027 | © G |G |G J I [ J M [ J [ I [ I [ I [J [T [J ][] K| K| K|K]K][]K
33| 00| C G |GG T J [ J M I [ J [ J [T J ]I ]J]]J K| K| K|K|K]K
73| 0047 G|G |G T J [ J M [ I I [I [T ][I | M][J][J K| K| K|K|]K]K
53 | 0.0% G|G]|G J | J [ J M J | J [ J [ M]J][J K| K| K|M]|K][]K
683 | 0.068 G|G |G J | J | J M T J | J M [Jd]J K| K| K|[M| K| K
823 | 0082 G|G |G T J [ J M J | J [ J [ M]J]|J K| K| K|M]|K]|K
104 0.1 G|G|G J|J M [ M T J | J M [J]J K| K| K|[M| K| K
124 0.12 J|J|M[N J [ J [ MM K| K[ K[P|K][K
154 015 M| N|M]|N J|J M| M K| K| K|[P|K]|K
224 0.2 G M| N|M][|N J M [ M][Q M| M| M| P|M][M
334 0.33 N|N|M|N J M [P |Q PP |P|Q]| X]| X
774 047 N[ N|[M][N M| M| P]|Q PP |P|Q]| X]X
684 0.68 N | N[N M| Q]| Qa]a PP |Q]| X | X] X
106 1 N[ N[N M| Q| a]a PlQ Q] X ]| X]X
155 15 Q| a]a PlQ |z ]| Z]| X]| X
225 22 Q| a]la X | Z | Z | 2| Z]| Z
3% 33 Q| Q X | 2| 2| 2] 2
175 57 Q| Q X | Z | Z|Z]| Z 7
106 10 7| Z 7|z
226 2 Z

76V | 25V | 50V | 10V | 16V | 25V | 50V | 100V | 200V | 250V | 16V | 25V | 50V | 100V | 200V | 250V | 16V | 25V | 50V | 100V | 200V | 250V [ 500V | 16V | 25V | 50V | 100V | 50V | T00V| 25V | 50V 100V

0402 0603 0805 1206 1210 1812 2220
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.90 0.94 1.02 127 140 152 178 2.29 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.035) | (0.037) | (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED
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FLEXISAFE MLC Chips

For Ultra Safety Critical Applications

AVX have developed a range of components specifically for safety
critical applications.

Utilizing the award-winning FLEXITERM™ layer in conjunction with the
cascade design previously used for high voltage MLCCs, a range of
ceramic capacitors is now available for customers who require
components designed with an industry leading set of safety features.

The FLEXITERM™ layer protects the component from any damage to
the ceramic resulting from mechanical stress during PCB assembly or
use with end customers. Board flexure type mechanical damage
accounts for the majority of MLCC failures. The addition of the cascade
structure protects the component from low insulation resistance failure
resulting from other common causes for failure; thermal stress damage,
repetitive strike ESD damage and placement damage. With the inclusion
of the cascade design structure to complement the FLEXITERM™ layer,
the FLEXISAFE range of capacitors has unbeatable safety features.

HOW TO ORDER

A T S A S

T

Size Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special
FSO03 = 0603 16V = X7TR=C Code (In pF) Tolerance Rate Z = FLEXITERM™ 2=T7"Reel Code
Eggg = (1)282 gg& = g 2 Sig. Digits + J= 15‘%; ﬁ = E\?&rgg]noe;[{\(/:éal X = FLEXITERM™ 4=13" Reel A = Std. Product
FS10=1210 100V = 1 Nupber of Noioe Q-aPs with 5% min lead
e.g. 10uF =106 *Not RoHS Compliant
FLEXISAFE X7R RANGE
capgg::"