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How to Order
Part Number Explanation

TAV/AS

Commercial Surface Mount Chips

EXAMPLE: 08055A101JAT2A

0805

=

Size
L x W)
0201
0402
0603
0805
1206
1210
1812
1825
2220
2225

A
Voltage Dielectric
4 =4V A=NPO(COG)
6=6.3V % C=X7R
Z=10V D = X5R
Y =16V F=X8R
3 =25V G=YsV
D= 35V U = U Series
5 =60V W = X6S
17=100V  Z=X7S
2 =200V
7 =500V

Contact Factory for

Special Voltages
F =63V 9 =300V
* =78V X =350V
E =150V 8 =400V
V =250V

101 J*
Capacitance Tolerance
2 Sig. Fig + B=+.10 pF
No. of Zeros C==+25pF
Examples: D =+.50 pF
100 = 10 pF F=+1% (= 10 pF)
101 =100 pF G =+2% (= 10:pF)
102 = 1000 pF J=+5%
223=22000 pF  K=x10%
224 = 220000 pF M= +20%
105 = 1pF Z'=480%, -20%
106 = 10uF P'=+4100%, -0%
107 = 100pF
For values below
10 pF, use “R”
in place of
Decimal point, e.g.,
9.1 pF =9R1.

A

A

Failure

Rate
Ax N/A

T

s

Terminations
T = Plated Ni
and Sn

4 = AUtomotive 7 = Gold Plated

U = Conductive
Expoxy for
Hybrid
Applications

Z = FLEXITERM™

X = FLEXITERM™
with 5% min
lead (X7R &
X8R only)

Contact
Factory For
1=Pd/Ag Term

* 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

2 A

Packaging Special

Available Code
2 =7" Reel A = Std.
4 =13" Reel
7 = Bulk Cass.
9 = Bulk

Contact
Factory For

Multiples

High Voltage MLC Chips
EXAMPLE: 1808AA271KAT1A
1808 271

AVX Voltage Temperature Capacitance Capacitance
Style C = 600V/630V+, . Coefficient Code Tolerance
0805 A =71000V A=C0G  (2significant digits COG: J = 5%
1206 S = 1500V C=X7R +no. of zeros) K=+10%
1210 G =2000V Examples: M = £20%
1808 W= 2500V 10pF =100 X7R: K&=410%
1812 H = 3000V 100 pF = 101 M =220%
1825 J = 4000V 1,000 pF =102 Z =+80%,
2220 K = 5000V 22,000 pF = 223 -20%
29925 220,000 pF =224
3640 1pF =105

A

.

Failure
Rate
A=Not
Applicable

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

JAV/A

T

]

Termination
1= Pd/Ag
T = Plated Ni
and Sn
B =5% Min Pb
Z = FLEXITERM™
X = FLEXITERM™
with 5% min
lead (X7R only)

T

Packaging/ Special
Marking Code
1=7"Reel A = Standard
3 =13" Reel

9 = Bulk



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 &
Size of Caps” 7 =10V A=NPO Code (In pF) Tolerance Rate Code Quantity
1=0405 Y=16V C=X7R 2 Sig Digits + J = +5% % A=Commercial T = Plated Niand Sn , Code
2 =0508 3=25V D=X5R  Numberof K =+10%" 4 = Automotive Z = FLEXTERM™  2A =7" Reel (4000)
3=0612 5 = 50V Zeros M = 320% B=5%minlead %A= 13" Reel (10000)
1 =100V X = FLEXITERM™  2F = 7" Reel (1000)

with 5% min lead

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

Low Inductance Capacitors (LICC)

EXAMPLE: 0612ZD105MAT2A

0612 Z 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 60
0508 Z=10V D =X5R 2 Sig. Digits + K=%10% and Sn 2 =7" Reel for-Godes
0612 Y =16V Number of Zeros M = £20% B =5% min 4 =13" Reel
LD16 3=25V lead
LD17 5=50V
LD18

NOTE: Contact factory 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=4y C=X7R Code(InpF) Tolerance Rate T=PlatedNi  Available Max. Thickness

L=SnPb 2=0508 ESL-=60pH", Terminals 6=63V D=x5R 28g.Dgts+ M=£20" “A=NA  andSn  1=7"Reel mm (in)
3=0612 ESL'=060pH, 1=28Terminals Z=10V Number of B =5% min 3=13"Reel A=0.95(0.037)
Y =16V Zeros Lead S=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

uwg g o owo3 £ g4 G s
Style Voltage Dielectric Cap/Section Capacitance Height Termination Reel Packaging # of Inspection Code
& 5V=9 D=X&R (EIA Code) Tolerance Code F =C4 Solder M =7" Reel Caps/Part Code Face
Size 10V=Z T=T65T 102=1000pF M=+20% 6=0.500mm Balls- 97Pb/3Sn R = 13" Reel 1=o0ne 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 =No Bar
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
7 =1.600mm N = Cr-Ni-Au 7 = 2"x2" Waffle Pack D = Triangle
X=None w/-termination
facing up
A'=2!x2"Black Waffle
Rack
W/ termination
facing up
NOTE: Contact factory for availability of Termination and C = 4'x4" Waffle Pack

Tolerance Options for Specific Part Numbers. A v v w/ clear lid 3
TAV/AS



COG (NPO) Dielectric

General Specifications

TAV/AS

¢l COG (NPQ) is the most popular formulation of the “tempera-
ture-compensating,” EIA Class | ceramic materials. Modern
COG (NPO) formulations cohtain 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% A C 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 films. Typical capacitance change with life is less
than +£0.1% for COG (NPOQ), one-fifth that shown by most
other dielectrics. COG (NPO) formulations show no aging
N characteristics.

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

0805 5 A

1]

Size Voltage Dielectric
L"xW") 6.3V=6 COG (NPO)=A
nov=z
16v=Y
25V =3
50V =5
100V =1
200V =2
500V =7

101 J A T 2 A
Capacitance Capacitance Failure Terminations  Packaging Special
Code (In pF) Tolerance Rate T = Plated Ni 2 =T7"Reel Code
2 Sig. Digits + .+ "B .= .10 pF (<10pF) A = Not and Sn 4 =13" Reel A =Std.

Number of C\.=-+.25 pF (<10pF) Applicable 7 _ Gold Plated £ =Btk Cass. Product

Zeros D' = +.50 pF (<10pF) 9 =Bulk

Fy = +1% (= 10 pF) Contact

G = +2% (=10 pF) Factorv F Contact

J = 5% actory FO¥,  Factory

K = £10% 1 =Pd/Ag Term 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

P
| | [T
Typical Capacitance Ghange,
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COG (NPO) Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test

. NPO Specification Limits

i Mqas\l.r(‘ir;g Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Q

<30 pF: Q= 400420 x Cap Value
=30 pF: Q= 1000

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

N
Insulation Resistanﬁx )

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

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

N

.8

Dielectri r
'\\
N

s}\ééﬁ‘

No breakdown or visual defects

Charge device with 300% of rated voltage for
1-5 seconds, w/charge and discharge current
limited to 50 mA (max)

Note: Charge device with 150% of rated
voltage for 500V devices.

Resistance \

\\ "] Appearance No defects Deflection: 2mm
Re\lst@nce to C%g?g:igce +5% or +.5 pF,whichever is greater Test Time: 301?116”?/2:?3
" Flexure o V
Ngtrosses Q Meets InitialValues (As Above) [
Insulation - O O
SedeiEnes = |nitial Value x 0.3 -~ 90mMm—»
Solderabili = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
Ul with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Ca\l/parlq;c.ar;ce < +2.5% or +£.25 pF, whichever is greater
anatio Dip device in eutectic solder at 260°C for 60
Resistance to Q Meets Initial Values (AsAbove) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
Sl EEe Meets Initial Values (As Above)
gl,[?leer? ;Iﬁ Meets-nitial'Values (As Above)
Appearance Nowisual defects Step 1: -55°C +.2° 30+ 3 minutes
C%%?gt%?fe < +2.5%0r £:25 pF, whichever is greater Step 2: Room Temp < 3 minutes
Thermal Q Meets Initial Values (As Above) Step 3:+125°C + 2° | 30 + 3 minutes
=i Insulation

Meets Initial Values (As Above)

Step4: Room Temp | = 3 minutes

N

Meets Initial Values (As Above)

Repeat for 5 cycles and measure after
24'hours at room temperature

Appearance No visual defects
Capacitance o . .
\Yanatlon < £3.0% or = .3 pF, whichever is greater Charge device with twice rated voltage in
\ =30pF: Q=350 test chamber set at 125°C + 2°C
Load Life =10 pF, <80 pF: Q= 275+5C/2 for 1000 hours (+48, -0).
< K \\ (C‘Nom'”a' Cap) <10pF: Q=200 +10C
N Insyla’uon = Initial Value x 0.3 (See Above) Remove from test chamber and stabilize at
X Resistance room temperature for.24 hours
Dielectri L f ing.
Slterzeeno ;Iﬁ Meets Initial Values (As Above) before meagdring
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/
=30 pF: Q=350 85% + 5% relative humidity for 1000 hours
Load Q =10 pF, <80 pF: Q=275 +5C/2 (+48, -0y with rated voltage applied.
Humidity <10pF: Q=200 +10C
Insulation Initial Val 0.3 (See Ab Remove from chamber and stabilize at
Resistance = Initial Value x 0.3 (See Above) room temperature for 24 + 2 hours
i i f ing.
g'terger? gtj?lf Meets Initial Values (As Above) before measuring

JAV/A



COG (NPO) Dielectric JAVN(
Capacitance Range (/\\ \ (;\\ \ ]
PREFERRED SIZES ARE \%

)

K -=- g

SIZE 0201 002 0603 B 1206
Soldering Reflow O - Reflow Only Reflow Only ave Reflow/Wave
Packaging All Paper All Paper ossed Paper/Embossed
U Length MM 7.00£0.10 160=0.15 ¥ 201020 320+ 0.20
9 (in) (0.040  0.004) (0.063  0.006) (0.079 +0.008) (0.126 + 0.008)
W) Width 050 0.10 087+0.15 A 1.25£0.20 1.60 = 0.20
(0.020 + 0.004) (0.032 + 0.006) (0.049 +0.008) (0.063 + 0.008)
. 0.25:0.15 0.350.15 N 050 £ 0.25 0.50 + 0.25
) Terminal ] (0010 +0,006) (0.014 £ 0,00 /é (0.020 £ 0,010) (0.020 £ 0.010)
WVDC 16 25 50 6.3 25 50 1 50 100 | 200 50 [ 100 | 200

Cap
(pF)

8,
3
Q7 %

3.3
39
47
56
6.8
8.2
10
12
15
18
22
27
33
39
47
56
68
82

150
180
220
270
330
390
470
560
680

820 B \\
7000 N )
1200 </
1500 A/:\‘

7800 P
2200 \Q/
a0y N\

330 N
// 3900
700,

0 )\

200

Cap 0.010
(WF) 0.012
0.015

0.018

0.022 >
0.027 . | %
0.033 / T
0.039

0.047 s

0.068

]
0.082 ™
01 *<\/<</’)
WVDC 10 16 25 16 25 50 6.3 25 50 100 16 25 7400 | 200 16 | 25 | 50 [ 100 [ 200 | 500
SIZE 0201 0402 0603 1206

Ay
K M N P ,qi"!l X Y 2
1.02 127 1.40 178 | 229 254 2.79
(0.040) | (0.050) | (0.055) s@» .070) | (0.090) | (0.100) | (0.110)
. EMBOSSED
*

L
N
Letter 2

Max.
Thickness




COG (NPO) Dielectric >

217

Capacitance Range

PREFERRED SIZES ARE

\DED.

1

SIZE 1210 A 1812 18 2220 2225
Soldering nly Reflow Only ly Reflow Only Reflow Only
Packaging Pa d All Embossed QGed All Embossed All Embossed
U Length MM +0.20 450+ 0.30 0+ 0.30 570+0.40 572+025
(in.) 126 + 0.008 (0.177 + 0.012) 177 +0.012) (0.225 + 0.016) (0.225 + 0.010)
W) Width MM .50 + 0.20 320+ 0.20 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)
) Termina 050 + 0.25 0.61 = 0.36 T 061:036 0.64+0.39 0.64+0.39
i (0.020 +0.010) (0.024 +0.014) (0.024 +0.014) (0.025 + 0.015) (0.025 +0.015)
WVDC B 25 50 100 200 500 25 50 100 200%, [F 500 50 100 200 50 100 200 50 100 200
Cap 5 \ 1
(pF) 1)
2 >/
N 16 P \
£ 1.8 40
22 _~
2.7 / \(L)\ Wy -
33 T
39

25 50 100 200 500 25 50 100 200 500 50 1 200« | 750 100 200 50 100 200
SIZE 1210 1812 ‘& N 2200 2225
N NN N
Letter K M N P ’%] X Y Z
Max. 1.02 1.27 1.40 178 | 229 2.54 2.79
Thickness (0.040) | (0.050) | (0.055) ﬁ?&:ﬁs .070) | (0.090) | (0.100) | (0.110)
- A EMB‘OSSED
AV, ) 7
n



RF/Microwave COG (NPO) Capacitors /A\V/)'(
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

DIMENSIONS: inches (millimeters)

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

0402 0603 0805 1210
A T —
A— A—|
i LI L Y
I 1 [N 1 r
o-l e~/ ko i‘DLEJD‘k v I
~Ipl— e—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) 0.024 (0.6) max N/A N/A

0.036 (0.91) 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)

( (

0603 | 0.060+0.010 (1.52+0.25) | 0.080+0.010 (0.76+0.25)
( (
( (

1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2)

( (
0.040+0.005 (1.02+0.127) | 0.020+0.010 (0.51+0.255) | 0.020 (0.51) min
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 A T 2 A
Case Size Dielectric = Capacitance Termination Special
0402 Ultra Low Tolerance T= Plated Ni ode
0603 ESR and Sn A = Standard
0805 B =+0.1pF
1210 C = +0.25pF
D = +0.5pF
F=+1%
G=+2%
Volt 1=*%  Failure Rat Packagi
oltage K = +10% ailure Rate ackaging
Code M = ;20‘72 Code Code
52 5ov Capacitance Appicaie 42 12" Res
1 = 100V EIA Capacitance Code in pF. 9 - Buk
2 = 200V 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):
10 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
0805 - 200, 100 WVDC
1210 - 200, 100 WVDC

NOTE: Contact factory for availability of Termination and
Tolerance 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

8 JAV/A



RF/Microwave COG (NPO) Capacitors /A\V/)'(
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors ’

CAPACITANCE RANGE

Available Size Available Size
Cap (pF)[Tolerance| 0402 [ 0603 | 0805 | 1210 | |Cap (pF)|Tolerance|0402 | 0603| 0805| 1210
0.2 B,C 50V | N/A'| N/A | N/A 10 B,C,D |50V [200V|200V|200V
0.3 * 14
0.4 1.2
0.5 B,C 1.3
0.6 B,C,D 1.4
0.7 15
0.8 1.6
0.9 B,C,D 1.7
1.8
1.9
2.0
2.1
2.2
24
2.7
3.0
3.3
3.6
3.9
4.3
4.7
5.1
5.6
6.2 B,C,D
6.8 |B,C,J,KM
11N LU
ULTRA LOW ESR, “U” SERIES
TYPICAL ESR vs. FREQUENCY
0402 “U” SERIES
1
10pF
15 pF _]
3.3 pF ]
@
: /
< /
< 0.1
o
n
w
0.01
0 500 1000 1500 2000 2500
Frequency (MHz)
TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES
1
5 100 pF -
g 10.0 pF /7
o
=~ 0.1 —
e
n
w
0.01
0 500 1000 1500 2000 2500
Frequency (MHz)

Available Size Available Size
Cap (pF)|Tolerance| 0402 | 0603 | 0805 1210 | (Cap (pF)[Tolerance 0402 | 0603 | 0805 | 1210
75 |[B,C,J,K,M| 50V | 200V | 200V {200V 100 |[F,G,J,K,M| N/A | 100V | 200V 200V
8.2 v 110 50V
91 [B,CJKM 120 50V
10 [F,GJ.KM 130 N/A | 200V
11 140 100V
12 150 \J
13 160 100V
15 180 N/A
18 200V 200
20 100V 220
22 270
24 300
2% 330
30 50V 360
83 N/A 390
36 430 200V
39 470 100V
43 510
47 560
51 620
56 680
68 750
75 820
82 910
91 1000 [F,G,J,K,M '
TYPICAL ESR vs. FREQUENCY
0603 “U” SERIES
1
3.9 pF ]
4.7 pF |
5.1 pF |
@ _%/ 26.8 pF _]
€ 10.0 pF
< e 15.0 pF
E% 0.1 b—=— P
N
iy
0.01
0 500 1000 1500 2000 2500
Frequency (MHz)
TYPICAL ESR vs. FREQUENCY
1210 “U” SERIES
1
»
£ 10 pF B —
S 01F% pF
o ? —
(7} —
L —
el
300 pF
0.01
0 500 1000 1500 2000
Frequency (MHz)

JAV/A
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RF/Microwave COG (NPO) Capacitors /[:\V/)'(

Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors
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Designer Kits /A\V/):(

Communication Kits “U” Series

“U” SERIES KITS
Solder Plated, Nickel Barrier

0402 0603
Kit 5000 UZ* Kit 4000 UZ**
Cap. Cap. Cap. Cap.
Value | Tol.t | Value | Tol.t Value.| Tol.t | Value | Tol.t
pF pF pF pF
0.5 B 4.7 B 1.0 +.25pF | 6.8 +.25pF
1.0 B 5.6 B 1.2 +25pF | 7.5 +.25pF
1.5 B 6.8 B 1.5 +.25pF | 8.2 +.25pF
1.8 B 8.2 B 1.8 +.25pF | 10.0 +5%
2.2 B 10.0 J 2.0 +.25pF | 12.0 +5%
2.4 B 12.0 J 2.4 +.25pF | 15.0 +5%
3.0 B 15.0 J 2.7 +.25pF | 18.0 +5%
3.6 B 3.0 +.25pF | 22.0 +5%
B ; 3.3 +.25pF | 27.0 +5%
lues.
150 Capacitors 10 each of 15 values. 39 +.05pF | 33.0 5%
4.7 +.25pF | 39.0 +5%
5.6 +.25pF | 47.0 +5%

** 240 Capacitors 10 each of 24 values.

0805 1210
Kit 3000 UZ*** Kit 3500 UZ***

Cap. Cap. Cap. Cap. Cap. Cap.

Value | Tol.t | Value | Tol.f | Value |Tol.t| |Value | Tol.t | Value | Tol.f'|-Value | Tol.t
pF pF pF pF pF pF
1.0 C X2 C 33 J 2.2 C 18 J 68 J
1.5 ¢} 8.2 C 36 J 2.7 C 20 J 82 J
2.2 (O} 9.1 C 39 J 4.7 C 24 J 100 J
2.4 (¢} 10.0 J a7 J 51 < 27 ) 120 J
24 G 12.0 J 56 J 6.8 C 30 J 130 J
30, C 15.0 J 68 J 8.2 C 36 J 240 J
8.3 C 18.0 J 82 J 9.1 O 39 J 300 J
3.9 C 22.0 J 100 J 10 J 47 J 390 J
4.7 C 24.0 J 130 J 18 J 51 J 470 J
5.6 C 27.0 J 160 J 15 J 56 J 680 J

*** 300 Capacitors 10 each of 30 values.

tTolerance -

JAV/A K



X8R Dielectric

TAV/A

General Specifications

AVX have developed a range of multilayer ceramic capacitors designed. for use in applications up to
150°C: These, capacitors are manufactured with an X8R dielectric rhaterial which has a capacitance
variation ofi+15% between -55°C and +150°C.

Thewneed for X8R performance has been driven by custorner 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, measure while driling and log while drilling.
Typical applications include wire line logging\tools such as gamma ray receivers, acoustic trans-
ceivers and micro-resistivity tools. They.can also be used as bulk capacitors for high temperature
camera modules.

X8R capacitors are available-as standard and Automotive AEC-Q200 qualified parts. Optional termi-
nation systems, tin, FLEXITERM™ and conductive epoxy for hybrid applications are available.
Providing this series with.our ELEXITERM™ termination system provides further advantage to cus-
tomers by way of enfianced resistance to both, temperature cycling and mechanical damage.

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

0805 5 F 104 K 4 T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
0603 25V =3 X8R =F Code (In pF) Tolerance Rate T = Plated Ni 2 =7"Reel Code
0805 50V =5 2 Sig. Digits + J=+5% 4 = Automotive and Sn 4 =13" Reel A = Std:
1206 Number of K=+10% A = Not 7 = FLEXITERM™ Product

Zeros M= = 20% Applicable j _ conductive
e.g. 10uF =106 Epoxy for
Hybrid apps
NOTE: Contact factory for availability of Termination and Tolerance Options for-Specific Part Numbers.
SIZE 0603 0805 1206
WVDC 25V 50V. 25V 50V 25V 50V

271 Cap 270 G /A G\

331 3] 330 G 7 KNG J J

477 470 C X -G J J

681 680 ]/ 7| Y G J J

102 7000 G X G J J N —J

152 7500 G G J J X % J

182 7800 N G A G J J - XK N J

200 2200 7 NG G J J KN J Y J

272 2700 7N O G J d AV AN J

332 3300 VG G J T - VIS ¥ J

392 3900 G G J VAN @i J

472 4700 b G G J T/ aN|Y" J

562 5600 G G J N> J J

682 6800 G G J NY J J

820 8200 G G J NI N\ J J

103 Cap_ . 001 G G d NN J J

123 A, 0012 G G J - % NA J J

153 0.075 G G NN J J J

183 0.018 G G /727 J J J

223 0.022 G G N N A J J J

273 0.027 G G IX 7 J J J

333 0.033 G G J Y 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 ML

823 0.082 G N N M M

104 0.1 G N N M M N

124 0.12 G N N M M

154 0.15 N N M 7 X

184 0.18 N M ] % ad

224 0.02 N M 7 MY

274 0.27 N A ¢ M

334 0.33 N M % M

394 0.39 N M

74 0.47 N NS

684 0.68 NN P

824 0.82

105 7

VWVDC 25V 50V 25V 50V 25V 50V
SIZE 0603 0805 1206

Letter A C E G J K M N W< b da X Y Z

Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 1.40 1 b%; 1.78 2.29 2.54 2.79
Thickness | (0.018) | (0.022) | (0.028) | (0.034) | (0.087) | (0.040) | (0.050) | (0.055). | (.06 0.070) | (0.090) | (0.100) | (0.110)

PAPER . ._EMBOSSED
1 2 / A\Vﬁv( E = AEC-Q200 Qualified |:| = Under development (Contact
n 4

factory for advanced samples)



X8R Dielectric AN/ X

General Specifications

APPLICATIONS FOR X8RCARACITORS

All market sectors with a150°C requirement
Automotive on engine applications
Oil exploration applications

Hybrid automative applications

— Battery conitrol

— Inverter7.converter circuits

— Motor'centrol applications

— Water.pump

o Hybrid commercial applications
—+Emergency circuits

-~ Sensors

— Temperature regulation

ADVANTAGES OF X8R MLC CAPACITORS

e Capacitance variation of +15% between —-55°C and
+150°C

e 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

Hybrid available

50V range available

ENGINEERING\TQOLS FOR HIGH VOLTAGE MLC CAPACITORS
e Samples
¢ Technical Atticles
¢ Application:Engineering
e Application Support
X8R Dielectric

0805, 50V, X8R Typical Temperature Coefficient

0.00 “ >
: \_//—\ |

S -5.00 ;\" \

c PR P

£ - "IN

a -10.00 - —

g X7R intluded, -, N

(]

=

for ci arison
15.00 OO

-20.00 ‘\< ‘\\\
‘\\ {7

-60 -40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C)

JAV/A 19
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X7R Dielectric

General Specifications

TAV/AS

3 X
4- > F\\:\\\

XN

PART NUMBER (see page 2 for compl

0805
=

Size
(L" x W")

5
7

Voltage
4V =4
6.3V=6
10ov=2z
mwev=Y
25V =3
50V =5
100V =1
200V =2
500V =7

C
T

Dielectric
X7TR=C

b

X7R formulations are called. “temiperature stable” ceramics
and fall into EIA Class Il'materials. X7R is the most popular
of these intermediate dielectric constant materials. Its tem-

perature variation ef capacitance is within +15% from
-55°C to +125°C. Thisicapacitance change is non-linear.

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

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

.
hY
N
2 \
VN

ete part number explanation)

b _I\]’I_ —?_ _l-[ % _iA—
Capacitance Capacitance Failure Terminations Packaging Special
Code (In pF) Tolerance Rate T = Plated Ni 2 =7"Reel Code
2 Sig. Digits + J=+5% A = Not and Sn 4 =13" Reel A = Std. Product

Number of Zeros K =x10% 7 Applicable 7 _ Gold Plated* 7 = Bulk Cassi
M =+ 20% 7= FLEXITERM™** 9 = Bulk
“Opti o Contact
ptional termination Factory For
*See FLEXITERM™ Multiples

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

X7R Dielectric
Typical Temperature Coefficient

5 ‘ -
RZN
® 0 - <[
s N
& ST =N y
& N
a -10 -
N
S N\
<1
-20 \ —
25 XA
6074020 0 20 40 60 80 100 120 140

Temperature °C

Variation of Impedance with Cap Value
Impedance vs. Frequency
1,000 pF vs. 10,000 pF - X7R
0805
10.00 &
E 1,000 pF
10,000 pF

o
S
T

Impedance,
o
=
T

1000

100
Frequency, MHz

0.01
10

14

% A Capacitance

Impedance, )

A Capacitance vs. Frequency
+30

+20
+10
0- i B
10 T
- g
-20
iV m:
-30 .
1KHz 10 KHz 100 KHz 1 MHz 10 MHz
Frequency

Variation of Impedance with Chip Size
Impedance vs. Frequency
10,000 pF - X7R
1206

0805
1210

01f

01 | Ll
1 10 100

Frequency, MHz

JAV/A

X7R section

Insulation Resistance (Ohm-Farads)

Impedance, )

2

Insulation Resistance vs Temperature
Q% 1t

1’°0°E|E,—=EEE

I/
// )

—

| )
40 60 80 100
Temperature °C

120

Variation of Impedance with Chip Size
Impedance vs. Frequency
100,000 pF - X7R

1206
0805
1210

100

1 10
Frequency, MHz

.01

L
1,000



X7R Dielectric YA\ X

Specifications and Test Methods

Parameter/Test VA )fiB\Specification Limits 1 Mqas‘h('iﬁg Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 2.5% for = 50V DC rating Freq.: 1.0 kHz + 10%
L < 3.0% for 25V DC rating Voltage: 1.0Vrms = .2V
2IESEE LT Fa°t°'\\ . < 3.5% for 16V DC rating For Cap > 10 pF, 0.5Vrms @ 120Hz
< 5.0% for < 10V DC rating
100,000MQ or 1000MQ - U, Charge device with rated voltage for
Insulation R@s‘l\%\oe whichever is less 120 + 5 secs @ room temp/humidity
\r Charge device with 300% of rated voltage for
Diel (\c ength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
e\ limited to 50 mA (max)
\\\ Note: Charge device with 150% of rated
voltage for 500V devices.
Appearance No_defects Deflection: 2mm
\ \ Capacitance < 19% Test Time: 30 seconds
Resistance to Variation A4 V 1mm/sec
Fl Dissipati iy
Sty e Meets Initial Values (As Above) [
Insulation " O O
B = Initial Value x 0.3 -~ 0Mmm—— >
Solderabili = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
glceraniy with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
e _ 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.
SeslEEne Meets-Initial"Values (As Above)
Dielectri A
Sltereerf ;Iﬁ Meetsnitial Values (As Above)
Appearance No visual defects Step 1: -565°C = 2° 30 + 3 minutes
Ce\l/r;e;ical;f;r:]ce < +7.5% Step 2: Room. Temp < 3 minutes
Thermal lezzgfotlron \\ Meets Initial Values (As Above) Step3: +125°C £ 2° | 30 + 3 minutes
Shock
Flzgzﬂsl ;&\ Meets Initial Values (As Above) Step 4: Room Temp | = 3 minutes
Ieot‘rlo o Repeat for 5 cycles and measure after
<~ _Stréngth Meets Initial Values (As Above) 24 + 2 hours at room temperature
“Appearance No visual defects
\ Cdpacitance <1+125% Charge device with 1.5 rated voltage (= 10V)in
\ Variation T test chamber set at 125°C + 2°C
A Dissipation " for 1000 hours (+48, -0)
Lodd Li(e\ - =< Initial Value x 2.0 (See Above)
Insulation Initial Val 0.3 (See 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 asuring:
gﬁfﬁ;ﬁ Meets Initial Values (As Above) elore MePRAR
éggg;g:g; 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 Factor < Initial Value x 2.0 (See Above)
FeNEien Remove from chamber and stabilize at
B = |nitial Value x 0.3 (See Above) room-temperature and humidity for
DEERIE 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)

JAV/A 18



X7R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

i)

i

SIZE 0201 0402

0603

085~

1206

Soldering Reflow Only|

Reflow Only

Reflow Only

RefloMN\e

Reflow/Wave

Packaging All Paper | Al

| Paper

All Paper

PapeWF\mB(ssed

Paper/Embossed

U Length 060 005"

700 +0.10
(0.024% D00Y)|, (0.040 £ 0.004)

1.60+0.15
(0.063 + 0.006)

2.01 5020

\\\ 79 +0.008)

320020
(0.126 + 0.008)

0\1008‘

(W) width i 1@001

0.50+0.10
(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)

() Terminal

O
0 .002)

0.25+0.15
(0.010 + 0.006)

0.35+0.15
(0.014 + 0.006)

2

\\‘\/

050 +0.25
(0.020 +0.010)

0.50 +0.25
(0.020 + 0.010)

10 16 16 25

50 | 63

16 |25 50

200 6.3

16 | 256 | 50 [100

200

6.3

25 |50 [100 500

Cap
(pF)

>> > > >>>

G

DD D

OO0

OO O O[O O O|0

> > > > 2> >> >

Cap
(WF

[eNeoNel(e)

oomommo@‘m

Zo |l o ofe o ofe e

T Z e |
DOUZILZEE XA XX

N

i

LLLLLLLLLL
A

DD D
DD D DD D

[oNoNo]

P

Z|IZZZ|e « | o | oo oo

[ G PR i R | Y [

h

ZZ[ZZ | o fe e oo oo oo

5

v
Zlzzzlc c e < e | e e e e e

Z|IZZZ|e « | e o o oo o cfe oo
Zlz =z EF2=E e o & o & e & el & e &= =

=z

TVZIZTZ c|le e e e e cfe e e o

A

N\
%ig;;;;;;;;;;;;;;;

N
o

N\

6%/ 'U'Vﬁ_c_c_c_t_c_c_c_c_c_c_c_c_
4
—

2

‘,
° pPpEs

K.Q

10 | 16 25

50 |83

25 50

100 | 200 | 6.3

50 4,100

200

6.3

50 500

0201 ~040

0603

0805\‘ AN D

1206

Letter

NN

Max.

AN o

Thickness

0.86
(0.034)

1.02
(0.040)

1.27
(0.050)

1.40
(0.055)

.78
(0.070)

2.29

(0.090)

2.54
(0.100)

2.79
(0.110)

. PAPER

EMBOSSED

- = Under Development
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X7R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

T

D

[

1l

[l

SIZE

1210

1812

1825

2220

2225

Soldering

“Reflow, Qnly

Reflow Only

Reflow dﬂy N

Reflow Only

Reflow Only

Packaging

Paper/Embossed

All Embossed

All Embossed.

All Embossed

All Embossed

(L) Length

A
3.20+0.20

\\\\ {0.126 + 0.008)

450 0.30
(0177 £0.012)

\‘%\‘g\&ow

5.70 = 0.40
(0.225 = 0.016)

5.72+0.25
(0.225 + 0.010)

(W) Width

\ 7250+020

3.20+0.20
(0.126 + 0.008)

AL

+0.40
.@228+0016)

5.00+0.40
(0.197 £ 0.016)

6.35+0.25
(0.250 + 0.010)

Terminal

(t)

(0.020 + 0.010)

(0.098 + 0.008)
\\ &
-

0.50 +0.25
63 [ 10

061036
(0.024 = 0.014)

A

061+0.36
\ (002410014

0.64 +0.39
(0.025 + 0.015)

0.64 +0.39
(0.025 + 0.015)

16 | 25 | 50

200 | 500

50 100 | 200

500

100

6.3 50 100 | 200

50 | 100

Cap
(pF)

\(

W

T

-

Cap
(WF

DIUZEIEZZEEL

AN

x| UV X

Zlz < fe | « |e <

"
-
UﬁXXXXXXX

/‘

XXX X XX X X

=L

N\
ngxxxxxxxx
-y

==L

XXX XX X XX X XX X X

NINNNTZ | o oo o oo o oo o

7
N

TSN ZIZNZIZZETEIZIRELER

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

N4

=z z Z|

NNNNNTUTZ |e « c|e o fe o oo o oo o
NNINNX|<xZc|lec e cfc e oo e e e e

% /' Al

NMNN SXXXXXXXXXXX
\/;A
i

e
N
N\

NINNNINZZIEZ | c | « | © | o | o
NINNNINZZIEZ | c | © |e © | o | o

6.3 100

200 | 500

100 | 200

500

50 100

6.3 50 100 [ 200

100

25 |50
12108\

1812

1825

2220

2225

Letter

E. [ G

P/ T.5a

Max.
Thickness

0.86

A

(0.034)

0.94
(0.037)

1.02
(0.040)

1.27
(0.050)

1.40
(0.055)

1. .78
(0,060 (0.070)

2.29
(0.090)

2.54
(0.100)

(0.110)

2,19

. PAPER

EMBOSSED

- = Under Development
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X7S Dielectric

General Specifications

TAV/A

A\
RN\

GENERAL DESCRIPTION

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

Capacitance for X7Swvaries under the influence of electrical operating
conditions such as \voltage and frequency.

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

PART NUMBER (see page 2 for compléetepart number explanation)

1206 y4 z 105 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure P : Special
L"x W" 4 =4V Z =X7S ode (In p olerance ate - . et ode
Code (nph) Tl Rate  erminations  Packaging  “gcd
6=6.3V 2 Sig. Digits + K=+10% A=N/A and Sn 4 =13" Reel A = Std.
Z =10V Number of M = +20% 7 = Bulk Cass. Product
Y =16V Zeros
3=25V
5=50V
1 =100V
2 =200V
NOTE: Contact factory for availability of Tolerance Options for Specific Part Numbers.
. X7S Dielectric .
Typical Temperature Coefficient A Capacitance vs. Frequency - Insulation Resistance vs Temperature
10 .30 110,000
5 h \/\ lf
+20 T |
€
5 ° : \\\\ g S é
2 ' \ c +10 2 1,000 —
g 5 TS g i 3 : i
= N 1
(;-?--10 — <J \\\, g o ~§ :
o L1 7
:\ﬁ -15 \E — S, -10 EN LY § 100&
.20 % i )| X 20 ST é \‘\‘
-25 \ y \; | =1 N
%60 -40-20 0 20 40 60 80 100 120 140 -30 2 0 \/
Temperature (°C) 1KHz 10 KHz 100 KHz 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 0 100,000 pF =X7S
- 3 ~ >}
10.00 1000 pF 10E ;ggg : N ‘I\ g}ggg
10,000 pF 1210 o R 1210
%1.00— ‘z 1ok g 1.0
o o E S
G 5 3
3 o [ 3
8 3 SR
got0p g o1 3 N E
Y r
I M| | I Lol Lol \\‘m\\ .01 " Ll Ll
0'0110 100 1000 o 10 100 1,000 1 10 100 1,000
Frequency, MHz Frequency, MHz Frequency, MHz
v
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X7S Dielectric

Specifications and Test Methods

TAV/A

Parameter/Test

. X7S Specification Limits

. Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor\‘\
Ny

< 2.5% for = 50V DC rating
= 3.0% for 25V DC rating
< 3.5% for 16V DC rating
< 5.0% for < 10V DC rating

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

\‘
Insulation P\eéi}té\ee

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

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

AN
Diel tliétrength

No breakdown or visual defects

Charge device with 300% of rated voltage for
1-5 seconds, w/charge and discharge current
limited to 50 MmA (max)

Resistance "

\\ “| Appearance No defeots Deflection: 2mm
Capacitance b, Test Time: 30 seconds
Rte}ist@\ce to Variation %128 V 1mm/sec
'Filreexsir:s Dl?:z{gi;ﬂron Meets InitialValtes (As Above) [ ]
Insulation " O O
SedEEne = Initial Value x 0.3 -~ 90mm ——>
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 i ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to Factor Meets Initial Values (AsAbove) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
s Meets Initial Values (As Above)
gltfleer? ;?ﬁ Meets InitialValues (As Above)
Appearance Nowisual defects Step 1: -55°C +.2° 30+ 3 minutes
C?/F;argti%lce <= +7.5% Step 2: Room Temp < 3 minutes
Thermal D'?:Sa{gfg'ron Meets Initial Values (As Above) Step 3. 4125°C +2° | 30 + 3 minutes
Shock -
Insulation

Meets Initial Values (As Above)

Step:d: Room Temp | =<3 minutes

Dielectri Y
Stre\%gi\\

Meets Initial Values (As Above)

Repeat for 5 cycles and measure after
24+ 2 hours at room temperature

Appearance No visual defects
Capaoitance < 112 5% Charge device with 1.5 rated voltage (= 10V) in
\ ariation emR test chamber set at 125°C + 2°C
ipati for 1000 hours (+48, -0
Load Life \\ D??:igfot:’on < Initial Value x 2.0 (SeeAbove) ( )
A \ Insulation N Remove from test chamber and stabilize
XN Resistance = Initial Value x 0.3 (See Above) at room temperature for 24 +2 hours
Dielectri " before measuring.
N Slter}ésnc ;[ﬁ Meets Initial Values (As Above) J
ool No visual defects Store in a test chamber setat 85°C + 2°C/
Capacitance o o o . o -
Variation =+12.5% 85% + 5% relative' humidity-for 1000 hours
—— (+48, -0) with rated voltage applied.
Hllj-r?'niac;’ity Dl?:z{gi;ﬂron < Initial Value x 2.0 (See Above)
VBT Remove from chamber and stabilize at
E——. = Initial Value x 0.3 (See Above) room temperature and humidity for
. : 24 + 2 hours before measuring.
gﬁge: ;?ﬁ Meets Initial Values (As Above)

JAV/A
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X7S Dielectric

Capacitance Range

TAV/A

PREFERRED SIZES ARE SHADED

=)

m

1]

[0

SIZE

0402

0603

0805

1206

1210

Soldering

Reflow Only. |

X
"\, Reflow Only

Reflow/Wave

Reflow/Wave

Reflow Only:,

Packaging

All Paper

' All Paper

Paper/Embossed

Paper/Embossed

Paper/Embossed

(L) Length

ooSa%n,

160+0.15
(0.063 + 0.006)

2.01+0.20
(0.079 + 0.008)

3.20 +0.20
(0126+0.008) 4|

Sl

+0:20
+0.008)

(W) Width

70,50 50,10

{0,020+ 0.004)

0.81+0.15
(0.032 + 0.006)

1.256+£0.20
(0.049 + 0.008)

1602020,
0.063 = 0.008),

3.50% 0.20
(o. 98 + 0.008)

Terminal

(t)

25%0.15
\o 010006)

035+0.15
(0.014 = 0.006)

050025
(0.020 = 0.010)

050+0.25
0 ozo‘ai\o o‘o\\

i)

~N 0502025
(0.020 = 0.010)

6.3 25

4

63 | 0

6.3

Cap
(pF)

470
680

1000
1500
2200

3300
4700
6800

S fl‘)\ /{\jw)zi\\;
0

0.010
0.015
0.022

Cap
(WF

0.033
0.047
0.068

0.10
0.15
0.22

(o] [eNoNe]

0.33
0.47
0.68

1.0
15
2.2

DD DD

4.7
10

AR
2

0 0|0 O

22
47
100

WVDC

6.3

6:3 25

6.3

SIZE

0402

0805

1206

6.3
1210 .

Letter

8\ N

P/ T.5a

Max.
Thickness

0.33
(0.013)

N

o

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

1.27 1.40

(0.050) | (0.055)

1527 .78
(0,060 [¥ (0.070)

2.29
(0.090)

2.54
(0.100)

2.79
(0.110)

. PAPER

EMBOSSED
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X5R Dielectric

General Specifications

=~

2 JAVAY

Y ) 4
GENERAL DESCRIPTION, 7 0™

\
e General Purpose Dielectric for anh&i\c%apacitors
e EIA Class Il Dielectric ‘\

® Temperature variation Ot{a%\citance is within £15%
from -55°C to +85°C

* Well suited for et
Gapacitance values (up to 100uF)

ing and filtering applications

e Available in Hi
Ny

N\
VN

i’QR'I\' NUMBER (see page 2 for compléts\pa\lrt number explanation)

1210 4 D 107 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure P : Special

L x W) 4=V D = X5R Code (InpF)  Tolerance Rate TT:"F',?;?G?;'&"S 22"}?'&28"“9 Code
6=6.3V 2Sig. Digits + K =+10% A=N/A and Sn 4= 13" Reel A = Std. \
7 =10V Number of M = +20 7 = Bulk Cass. »
Y =16V Zeros y 9 = Bulk - X
3=25V \\ \
D =35V ~ N\ Pa
5 =50V | 1 = N4,

NOTE: Contact factory for availability of Tolerance Options for S%&Rc Part Numbers. \‘L

Contact factory for non-specified capacitance valyesf

TYPICAL ELECTRICAL CHABA‘Q}ERISTICS

Temperature Co fficie}

A % A Capacitance

+20 +40 +60 +80
Temperature °C

-60 -40 -20 0

o S
K

N

\F\\.
Insul tio‘n\ sistance vs Temperature

-
=
o
o
o

(Ohm-Farads)

A

~

/
/

Insulation Re:

0 20 40 60

21



X5R Dielectric

Specifications and Test Methods

TAVIAS

Parameter/Test

.~ . X5R Specification Limits

. Measuring Conditions

Operating Tem

perature Range

-55°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 2.5% for = 50V DC rating
< 3.0% for 25V DC rating

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

A y < 3.5% for 16V DC rating For Cap > 10 pF, 0.5Vrms @ 120Hz
4 < 5.0% for < 10V DC rating
Insulation es‘i%\}\c; 100,000MQ or 500MS - JF, Charge device with rated voltage for
F\ whichever is less 120 + 5 secs @ room temp/humidity
-‘é‘r\ Charge device with 300% of rated voltage for
Dielectri ength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
e\\ limited to 50 MA (max)
\\ “| Appearance No defects Deflection: 2mm
Capacitance , Test Time: 30 seconds
Re\§ist\a\ce to Variation 25128 V 1mm/sec
\g;[fexsusr:s Dls’,:sggglron Meets InitialValues (As Above) [ |
Insulation " O O
Sefeisnee > |nitial Value x 0.3 -~ 90mm ——>
Solderabili = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
slbsgalhy with fresh solder for 5.0 = 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +7.5%
ilaiian - Dip device in eutectic solder at 260°C for 60
_ e - ip device in eutectic solder a or
Resistance to - Meets Initial Values (As.Above) seconds. Store at room temperature for 24 + 2
Solder Heat I : hours before measuring electrical properties.
nsulation "
. Meets Initial Values (As Above)
gﬁfno gtj?ﬁ Meets Initial-Values (As Above)
Appearance Nowisual defects Step 1: -55°C +.2° 30+ 3 minutes
C@p;gtg:}ce <+7.5% Step 2: Room Temp < 3 minutes
Thermal D'S%'gg'ro” Meets Initial Values (As Above) Step 3:%85°C + 2° | 30 + 3 minutes
Shock

Insulation \
Resistance ..

Meets Initial Values (As Above)

Step4: Room Temp | = 3 minutes

e

Meets Initial Values (As Above)

Repeat for 5 cycles and measure after
24+ 2 hours at room temperature

égx‘gﬁ%%ﬁ No visual defects Charge device with 1.5X rated voltage in
\\lariation =+12.5% test chamber set at 85°C + 2°C for TOOC.)IhOL.JI’S
Sesination (+48, O) Note: Contact factory for specific high
Load Li fe\\\\ Factor < Initial Value x 2.0 (See Above) CV devices that are tested at 1.5X rated voltage,
% \\‘ \ Fl;gzﬁjsl?;fge = Initial Value x 0.3 (See Above) Remove from test chamber and-stabilize
\' Diclectric at room temperature for_24 + 2 hours
Strength Meets Initial Values (As Above) before measuring.
égg:;;iﬂgz No visual defects Store in a test C.hamberl sgt at 85°C + 2°C/
Variation <+12.5% 85% + 5% relatlve humidity-for TOOQ hours
Load Dissipation N (+48, -0) with rated voltage applied.
Humidity R < Initial Value x 2.0 (See Above) -
FETEhE Remove from chamber and stlalbmze at
Resistance = Initial Value x 0.3 (See Above) room témperature and humidity for
Diclectiic N 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
22
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X5R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

. f = o i) 1] I}
SIZE 0201 . A 0402\ 0603 0805 X 12& 1210 1812
Soldering Reflow Only \ heﬂqw Only Reflow Only Reflow/Wave \ \F{eﬂow/\Nave Reflow/Wave Reflow Only
Packaging All Paper “\_All Paper All Paper Paper/Embossed \v'ﬂaper/Embossed Paper/Embossed All Embossed
0 Length MM [ 0.60£0.0: 1.00=0.10 160+ 0.15 201+ 320 +0.20 320+0.20 450+ 030
(in) (0.022»‘1\0( 18] (0.040+0.004) (0.063 + 0.006) (0.079.20 (0.126 + 0.008) (0.126 + 0.008) (0177 £0.012)
W) Width MM | +.0.30.£ 0.03) 0.50 = 0.10 0.81=0.15 5 %0207 \ 7.60 = 0.20 250+ 0.20 320+020
(in.) | 40:011 £0.001) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0:008) (0.063 + 0.008) (0.098 + 0.008) (0.126 + 0.008)
) Termina MMV ,mso? 5 025+0.15 0.35+0.15 0%_ 257 0.50 = 0.25 0.50 = 0.25 0.61 = 0.36
(in) }.(0:006% 0.002) (0.010 + 0.006) (0.014 + 0.006 N 10.0202.0010) (0.020 + 0.010) (0.020 £ 0.010 (0.024 + 0.014)
WVDC |6:3[10 [16 [25 | 4 [6.3[10 [16 [25 [50 | 4 [6.3] 101625 [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 [ 2550
Cap 100, A
(PP 150 A
220 A © |
330 A © <
470 A © (L)\ W
680 A @ ?\E .
1000 A A ©
1500 A ©
2200 AlA G M 1
3300 A ©
4700 A © G
6800 A © G
Cap 0.010 A (¢} G
(F) 0.015 (o] G|G |G
002 | A ©|© G|G|G N
0.033 © G|G |G N
0047 | A © G|G]|G N
0.068 © G 1G] N
010 |A © @ G G| N N
0.15 N[N
0.22 © N[N Q
0.33 N
0.47 clle N Qla X
0.68 G N
1.0 clc|c I IGEF N[N P ala X | x| x
15 N [N |
22 © G|G|J]J N[N [N Q|Q] z|x z
33 NN Q Q) z
4.7 G|a N[N [N N Q 8\ Q zZ|z
10 K N[N|[N al® \ z
2 B 1a, zlz|z|z
47 Q z
100 z |z
wvDC |6.3[10]16 [25 | 4| 6.3]10 [16 [25 |50 | 4 [6.3] 10] 1625 [35 |50 | 6.3] 1016 |25 35 [50.|6.3[ 10 [16 [25]35 [50] 4 [6.3[10 ] 16] 25[35 [506.3]10 [ 25|50
SIZE 0201, | 0402 0603 0805 . |» 1206 1210 1812
Letter ANTN\E} G J K M N Q \NX Y 4
Max. 0. ‘\/O!ﬁ 0.86 0.94 1.02 1.27 1.40 118 2.29 2.54 2.79
Thickness \@.01 I (0.028) (0.034) (0.087) (0.040) (0.050) | (0.055) \@.ON) (0.090) (0.100) (0.110)
ALY PAPER EMBOSSED
- = Under Development
*Optional Specifications — Contact factory
NOTE: Contact factory for non-specified capacitance values
v
JAVX 2
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Y5V Dielectric YA\ X

General Specifications

Y5V formulations are for generalspurpose use in a limited
temperature range. They have awide temperature character-
istic of +22% —82% capacitance change over the operating
temperature range of —=80°C to +85°C.

These characteristics make Y5V ideal for decoupling applica-
tions within limited temperature range.

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

0805 3 G 104 Y4 A T 2 A
Size Voltage Dielectric Capacitance Capacitarnce 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.
16vV=Y Number of Applicable Product
25V =3
50V =5 Zeros
Temperature Coefficient Capacitance Change __ < InsulationResistance vs. Temperature
vs. DC Bias Voltage ©10,000
+20 Y
+10 - +40 L‘l?
® 0 —_ €
g o 2 BV S O S s i
g 2 g o 3 —
g %0 o 20— 5]
T -40 o @
(;,) -50 < 40— R ———————————————
e 60 NS -60 <
-70 - S
-80 -80 5
-55. -35 %15 45 425 +45 +65 +85 +105+125 100, 5 40 elo P 100 2 O 120 430 +40 450 +60 +70 480 90
Temperature °C % DC Bias‘Voltage Temperature °C
0.1 uF - 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
7 100 0 7
1= I 10 2 10—
ey 10 < Ky
Q <} Q
N /| N | R |
0.1 0.1 L o
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)
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Y5V Dielectric

Specifications and Test Methods

TAVIAS

Parameter/Test

.. Y5V Specification Limits

. Measuring Conditions

Operating Temperature Range

-30°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor *\
N

=< 5.0% for = 50V DC rating
< 7.0% for 25V DC rating

< 9.0% for 16V DC rating

< 12.5% for < 10V DC rating

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

<K
ce

100,000MQ or 500MQ - pF,
whichever is less

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

Insulation R\es‘ig\}\
- \ |
Dieleﬁ\i:étrength

No breakdown or visual defects

Charge device with 300% of rated voltage for
1-5 seconds, w/charge and discharge current
limited to 50 mA (max)

\\ “| Appearance No defects Deflection: 2mm
Capacitance , Test Time: 30 seconds
Reﬁst@\ce to Variation 25308 V 1mm/sec
-Flexure Dissipation "
Stresses Pl Meets InitialValues (As Above) [ O O |
Insulation "
Sefeisnee = Initial Value x 0.1 -~ 90 MM ————
Solderabili = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
slbsgalhy with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +20%
VeI (EN _ Dip device i ic solder at 260°C for 60
) Dissipation ip device in eutectic solder at or
Resistance to - 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)
Igtergeno Qtj?ﬁ Meets Initial-Values (As Above)
Appearance Nowisual defects Step 1: -80°C +.2° 30+ 3 minutes
Ce\a/pae?gtg:]ce < +20% Step 2: Room Temp < 3 minutes
Thermal D'fzigg'ron Meets Initial Values (As Above) Step 3:%85%C + 2° | 30 + 3 minutes
Shock .
Insulat " .
Rgzlflstaalr(])ge \\ Meets Initial Values (As Above) Step4: Room Temp | = 3 minutes
Diele D\ ¥ . Repeat for 5 cycles and measure after
Stre\ﬂq&\ > Meets Initial Values (As Above) 2442 hours at room temperature
Appearance No visual defects
Capacitance o Charge device with twice rated voltage in
\\lariation = +30% test chamber set at 85°C + 2°C
inati for 1000 hours (+48, -0
Load Life \\ D??:S;gfot'ron < Initial Value x 1.5 (See-Above) ( )
A _ \ Insulation N Remove from test chamber and stabilize
N ) Resistance = Initial Value x 0.1 (See Above) at room temperature for 24 +.2-hours
Dielectri . before measuring.
N Slt?eer? g?ﬁ Meets Initial Values (As Above) J
é‘gp:;;iﬂgz No visual defects Store in a test chamber setat 85°C + 2°C/
V%riation < +30% 85% + 5% relativethumidity-for 1000 hours
Load Dissioation (+48, -0) with'rated voltage applied.
Humidity Fagtor < Initial Value x 1.5 (See above)
Insulation Remove from chamber and stabilize at
Resistance = Initial Value x 0.1 (See Above) room témperature and humidity for
Diclectic 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)

JAV/A
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Y5V Dielectric YA/ X¢

Capacitance Range

PREFERRED SIZES ARE SHADED

- = = fin)] ] Il]
N
SIZE 0201 ‘0(02 0603 0805 N 1206 1210
Soldering Reflow Only | . . Reflow Only Reflow Only Reflow/Wave . ~ Reflow/Wave Reflow Only
Packaging AllPaper I """ AllPaper All Paper Paper/Embossed & Paper/Embossed Paper/Embossed
MM | 060 +0: NN 1.00:0.10 1.60 +0.15 01+020 320+0.20 320+0.20
() Length in) | 0.02408,0 (0.040 + 0.004) (0.063 + 0.008) N qgfma: 0.008) (0.126 + 0.008) (0.126 + 0.008)
W) Width MM [ 080% N 050 =0.10 81+0.15 A 255020 1.60=0.20 250 = 0.20
in) | 0.011%0.001) (0.020 + 0.004) (0.082 + 0.006) A " (0040+0008 (0.063 + 0.008) (0.098 + 0.008)
} MM |7 045 £ 6,05 0.25+0.15 0.35+0.15 ] 050 + 0.25 0.50+0.25 50 +0.25
() Terminal in) (05%_‘&‘ 0.002) (0.010 = 0.006) (0.014 +0.006) <~ 5\ 0%20 +0.010) (0.020 = 0.010) (0.020 = 0.010)
WVDCH [%63 “| 10 16 2% 50 10 [ 16 [ 25 [0 10 [ 16 [ 25 [ 50| 10 |16 [ 25 [ 50 |10 ] 16 ] 25] 80
Cap 820 T 1 1 1
(pF) 1000, A
9200 A o= W
\(L >
4700 A © \ﬁ
Cap 0010 [TA A © © G o
D 002 | A © @ G
0047 | A ® G G
0.10 © G J K t
022 6| e K | N
047 G K N M
10 G | G N N N
22 N M | M
47 N M N
10.0 Q | a Q Q
220 Q X
470
wwoe | 63 | 10 16 25 50 10 | 16 | 2545 1o |16 ] 2 |5 |10 |16 [2 ][50/ o] s
SIZE 0201 0402 0603 | 0805 1206 1210
Letter A C E G J K M N P Q X Y Z
Max. 0.33 0.56 0.71 0.86 0.94 1 .02\ 1.27 1.40 1.52 1.78 2.29 2.54 2.
Thickness | (0.013) (0.022) (0.028) (0.034) (0.037) (0:040) | (0.050) (0.055) (0.060) (0.070) (0.090) (0.100) 0110

PAPER NN EMBOSSED A

26 JAV/A



MLCC Tin/Lead Termination “B”

General Specifications

TAVIAS

A
XN

\\\f

»,
XX

AVX Corporation will;suppoft those customers for
commercial and military” Multitayer 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.
.

\

N

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

LDO05

150

Size
LD02 - 0402
D03 - 0603
LD04 - 0504*
LDO5 - 0805
LDO6 - 1206
LD10 - 1210
LD12 - 1812
LD13 - 1825
LD14 - 2225

5 A 101

Voltage Dielectric Capacitance

6.3V=6 COG (NPO)=A Code (In pF)
10vV=Z X7/R=C 2 Sig. Digits + B =
1ev=y  X5R=D Numberof G =
25V =3 X8R =F Zeros B —
50V =5 =
100V =1 =
200V =2 M =
500V =7 J =
K =
M =

*LD04 has the same CV ranges as LDO3.

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

Contact factory for non-spesific capacitance values.

NPO
X7R
X78
X5R
Y5V

Refer to page 4 for Electrical Graphs

Refer to page 14 for Electrical Graphs
Refer to page 18 for Electrical Graphs
Refer to page 21 for Electrical Graphs
Refer to page 24 for Electrical Graphs

J A B 2 A
Capacitance Failure Terminations Packaging Special
Tolerance Rate B=5%minlead 2=7"Reel Code
£10 pF (<10pF) A=Not  x - F EXTERM™ 4= 13" Redl A= Std.
£25pF (<10pF) APPIcabe  with 5% min 7 = BulkiGass. ¥ Product

+.50 pF (<10pF) lead

+1% (= 10 pF) Contact
+2% (= 10 pF) Falc__:;c:ry
+5% C
+10% Multiples
+20%

See FLEXITERM™ section
for CV options

JAV/A 27



MLCC Tin/Lead Termination “B”

Capacitance Range (X8R Dielectric)

TAV/AS

SIZE LDO3 LDO5 LD06

WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 » GIN/ A G
331 (oF) 330 71 G N G J J
471 470 */ G G J J /7
681 680 7 N\ G G J J
102 1000 AG G J J x P J
152 1500 G G J J X N\ J J
182 1800 G G J .V J g
222 2280 G G J ~ J NN J J
272 2700 G G J N N J J
332 3300 G G J RSARYY J J
392 3900 G G T x N J J
472 2700 G G J /> AN J J
562 5600 G G /AN J J J
682 6800 G G NI P J J J
822 8200 G G < J N7 J J J
103 Cep _ 0.01 G G N NS J J J
123 WFH__0.012 G G N IS J J J
153 0.015 G G =~ N W J J J
183 0.018 G G/ /N ¥ J J J J
223 0.022 G O /2 Il J J J J
273 0.027 G GY. r\JV J J J J
333 0.033 G G J J J J
393 0.039 G G xl 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
A74 0.47 M
684 0.68
824 0.82
105 1

WVDC 25V 50V. 25V 50V 25V 50V

SIZE LDO3 LDO5 LDO6
Letter A © E G JV I KN\ M N P Q X Y XZ
Max. 0.33 0.56 0.71 0.86 0¢§4’(< N .02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.018) | (0.022) | (0.028) | (0.034) |~ (0@37) (0.040) | (0.050) | (0.085) | (0.060) | (0.070) | (0.090) | (0:160) | (0.110)
PAPER v EMBOSSED N
A\
28 JAV/A
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MLCC Tin/Lead Ternﬁhatlon “B” ml)(
1\~
(\

Capacitance Range (NPO(Qchtrlc)

K 4%
= [im] 1mm1}
SIZE LD02 A LDO03 LDO05 A LDO06
Soldering Reflow O Reflow Only Reflow/Wave Reflow/Wave
Packaging All Papel All Paper Paper/Embossed ! Paper/Embossed
U Length MM 010 © 160+ 0.15 2.01 = 0.20 320+ 0.20
(in.) _0.040% 0:004) (0.063 + 0.006) (0.079 +0.008) (0.126 + 0.008)
: MM 0502010 0.81=0.15 1.25 £0. 1.60 = 0.20
(W) With i) 0.020 + 0.004) 0.032 £ 0.006) (0,049 % 0,008 ') (0.063 + 0,008)
. 0.25=0.15 0.35=0.15 0.50 = 0.25
() Teminal 17 @910 0008 (0014 =008 6:020 0010 (0.020 + 0.010)

DC 16 25 50 6.3 25 50 100 16 25 [50 [ 100 200 16 25 50 100 | 200
Cap 0

(pF) 1.0
15

Cap

WA 0.012
0.015 I‘f'l \:ﬁl‘

WDG 6 | 25 | 50 6.3 25 | 50 | 100 | 16 25 50 | 100 | 200 |16 | 5 | s0 [ 100 | 200 [ 500
SIZE LD02 LD03 LD05 Py LD06

K M N PN 0/ X Y z

Letter
Max. 1.02 1.27 1.40 )1 78" 2.29 2.54 2.79
Thickness (0.040) | (0.050) (0.055) ( 6@5 .070) (0.090) (0.100) 0.110)

. +_EMBOSSED
v




MLCC Tin/Lead Ternﬁﬁatlon “B”
Capacitance Range (NPO lelﬂ:trlc)

AS 1% L]
[0 1
SIZE LD10 LD12 L LD14
Soldering Re ly B Reflow Only w OnIT Reflow Only
Packaging Paj d All Embossed ssed All Embossed
M 3.20% 0. 750030 450 + 0.30 572:025
() Length (in) “126 +0.008) 0177 001 2) ] 0477 001 2) (0.225 . 0.010)
W) Widtn MM ‘% 260 = 0.20 3202020 640z 040 6352025
in) JS 7 1(0.098 + 0.008) (0.126 + 0.008) A\ ') (0.252 + 0.016) (0.250 + 0.010)
; [ T 050025 061 =036 7 0.61 = 0.36 064 =039
() Temminal Y] il (0,020 + 0.010) (0.024 £ 0.014) A‘ \\l (0024 = 0.014) (0,025 = 0.015)
WD 25 | 50 | 100 | 200 | 500 | 25 | 50 [ 100 [ 200 [%.600 | 50 100 200 50 100 200
Cap .5 L
£ && b &ﬁ
-« /
N A\
D A
2.7 ‘(’/ \(L)\ Wy
N 33 of iﬁ
39
47
56
6.8 t
8.2
10
12
15 A
18 B A
22 - -
27 4/\ B
33 ——
39 \‘\--_4 Y Q\ ) V
47 J N — AN Ay
56 Lt
68 Q\ V ‘/ \l
QAN A
N B % B
b

25 50 100 200 500 25 50 100 200 500 50 00 N~ w200 50 100 200
SIZE LD10 LD12 \‘Q‘ng N LD14
SIAN Y
Letter M N PA] 7 @) X Y p2
Max. 1.27 1.40 178 | 229 254 2.79
Thickness (0.050) | (0.055) b 0.070) | (0090) | (0.100) | (0.110)
__EMBOSSED
)
v
30 /
n



MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

TAVIAS

PREFERRED SIZES ARE SHADED

Jum]

{1

SIZE

LD02

"\ LD03

LD05

N

LD06

Soldering

Reflow Only |-

Reflow Only

Reflow/Wave

NN\

Reflow/Wave

Packaging

Y

All Paper |

D All Paper

Paper/Embossed . |

Paper/Embossed

(L) Length

1.00 = N ™
00&*0@%&0

1.60+0.15
(0.063 + 0.006)

2012020
(0079 £0.008)

VW -

3.20+0.20
(0.126 + 0.008)

(W) Width

\(0020100 4)

0812015
(0.032 + 0,006)

1 25\02

D
oo@iooos\

7.600.20
(0.063 + 0.008)

(t) Terminal

25 £0.15
‘ﬂ

+0006

0.35+0.15
(0.014 + 0.006)

< oo?sb 0103

0.50 +0.25
(0.020 + 0.010)

25| 50 | 63

10 [ 16 25 | 50

100 | 200

6.3 | 10 | M6 2567 50

100 | 200 | 6.3 | 10

25 |50 | 100 | 200 | 500

Cap
(PF)

]

g AN

OO O OO O O|0

2

[eNeoNe]

Cap
(uF

[eXeNe](e]

DD D DD D DD DD

Zccle e e e e

DOUZIZZIZI X" XX

[T P SN [N [N S [

4

TZZIZZ |« |

DD D DD D DD DDDD DD DD

DD D
DD D DD D

[oNoNo]

Z|lZZ2Z|le « o |e o o o oo oo

i

ZZIZZ | e fe e oo oo oo

H

OO OZ|e e cfe o ofe o efoe o

O UV UOle « c|e o | o e o o o
Ay

ZZZZZQ\/

=z

DUZIZT Z | e e e e | o

ODOZIZT Z | e e e e e |

ag
{

'booogg;;;;;;;;;;;;;;

o
N

16 | 256 | 50 | 63

16 25 | 50

100 [ 200

63 | 10 | 16 | 26 | 50

200 | 500

LD02

\ < LDo03

Letter A

AN

. G J

Max.
Thickness

N

" 086 0.94
(0.034) | (0.087)

1.02

(0.040)

1.27
(0.050)

152
(0.055) | (.

060). (€

(0.100)

. > PAPER

EMBOSSED

- = Under Development

JAV/A
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MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

TAVIAS

PREFERRED SIZES ARE SHADED

IRl

D

[

fil

SIZE

10

LD12

LD13

LD14

Soldering

P ‘F-'tsﬂoWOmy

Reflow Only

Reflow.Only

Reflow Only

Packaging

AN

Paper/Embossed

All Embossed

AllEmbossed.

All Embossed

MM

(L) Length in)

320+ 020
\ '(0.126 + 0.008)

750030
(0177 £0.012)

RS

+0.30
0.012)

5722025
(0.225 + 0.010)

MM

(W) Width o

AKX

250020
(0.098 = 0.008)

3.20+0.20
(0.126 + 0.008)

—

A

642+04O
10.252 £ 0.016)

6.35+0.25
(0.250 + 0.010)

(t) Terminal

\\

050025
(0.020 = 0.010)

061 =036
(0.024 = 0.014)

A ¢

W)

0.61+0.36

(002410014

0.64 =039
(0.025 = 0.015)

TO 16 25

50

100

200 | 500

50 100 | 200

500

100

Cap
(pF)

«k

o

I
/‘KW

Al

Cap
(WF

OTZIEZZEEL

Nox[D o x

ZIZT < | e |

-
‘UfXXXXXXX

gxxxxxxxxxxx
j(gxxxxxxxxx

PN
O,
I

=== EEEIEL S

;U'U'U'U'U'U'U'U'U'U'U'U

NINNN|TZ | « |o © o o o o

H

7
4

&
7
N

T = ZITE I ZEEL

=TT =TI EIEL LS
<o

N =
N|o
¥

NNNZZIEZ c|le c | c |e o |e o e o
N NNN DT Z | « |e o |e o |e o e o

NNINNX[XZc|lec cc|le e oo oo oo o

vy

r—

25

100

200 | 500

100 | 200

500

50

100,

50 100

SIZE

'Lmo\ N

LD12

LD13. -+

LD14

Letter A

I 7 AN
7

G

P Q

Max.
Thickness

0.33
(0.013)

NG

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

1.27
(0.050)

1.40
(0.055)

1.52 1.78
(0:060) " (0.070)

2.29
(0.090)

2.54
(0.100)

2.79
(0.110)

.. PAPER

EMBOSSED

- = Under, Development

32

JAV/A



MLCC Tin/Lead Termination “B”

Capacitance Range (X5R Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

- b o i} [0 I}
SIZE LD02 \ LD03 LDO05 LD06 \ LD10 LD12
Soldering Reflow Only: Reflow Only Reflow/Wave ReflowNVéﬂ@ \ Reflow/Wave
Packaging All Paper. J All Paper Paper/Embossed Paper/Embqssé( Paper/Embossed
0 Length MM 1.00% 0.10 160+ 0.15 2.01 = 0.20 2Q+0.20§ & 320+ 0.20
9 (in) (01940,+'0,004) (0.063 =+ 0.006) (0.079 + 0.008) + (0,126 :,0.008) (0.126 + 0.008)
W) Width MM 0.50,%0.10 0.81+0.15 7.25 = 0.20 7 TG0yt 0:20 250 0.20
(in) (0.020 0.004) (0.032 + 0.006) (0.049 + 0.008) . (0,063 £ 0.008) (0.098 + 0.008)
’ MM 0.60 0.90 1.30 N/ 750 1.70
(N MaxThickness g, (0.024) (0.035) 0051) <~ AN\ (0059 (0.067)
0 Teminal MV 0.25+0.15 0.35+0.15 0.50 = 0.25 N 050 = 0.25 0.50 = 0.25
(in) (0.010 + 0.006) (0.014 + 0.006) (0.020 £ 0.01Q) (0.020 + 0.010) (0.020 + 0.010)
WWDG, | 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[10] 25] 50
Cap 100
(0F) 150
220 ©
330 © <
470 c \(L)\ Wy -
680 © E
1000 ©
1500 ©
2200 © M
3300 ©
4700 © G
6800 © G
Cap 0.010 C G
(HF) 0.015 (0] G|G|G
0.022 © | © clala N
0.033 © G|G|G
0.047 © G|G|G N
0.068 © G G N
0.10 ©|@ G G | N
0.15 © G N[N
0.22 G| e G|G N[N Q
033 G |cjN N
047 |€|C G N ala X
0.68 N N
10 |elele aladely NN P ala | x [ ] x
15 _ N[N
22 | ¢ 6 |G |J v N| N[N ala Z|x z
33 , N | N alala z
47 \g(& N N[ NN alala z|z
10 K N[N|N alalafa z
22 I'n] Q "z z| z [
47 Q z
100 z
wWvDC | 4 |63 |40 |16 25|50 | 4 |63 |10 |16 |25 [35[50 | 6.3| 10| 16 |25 [ 35 |50{6.3| 10| 16%.25 |85 [50]| 4 [ 6.3] 10| 16 | 25 [35[ 50 |6.3| 10| 25| 50
SIZE LD02 LD03 LD05 <\ 06 LD10 LD12
Letter [ E. [\ G J K M N Q  PX Y z
Max. \0.71 | o086 0.94 1.02 1.27 1.40 1.78 ‘\{2.29~ 2.54 2.79
Thicknéss | (0028) | (0.034) | (0037) | (0.040) | (0.050) | (0.085) | (0.070) | (0:090) | (0.100) | (0.110)
.~ PAPER EMBOSSED

- = Under Development

*Optional Specifications — Contact factory

NOTE: Contact factory for non-specified capacitance values

JAV/A
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MLCC Low Profile A\ X

General Specifications

GENERAL DESCRIPTION

P \\ AVX introduces the LT seriesycomprising a range of low profile

products in our X5R dielectric: X5R is a Class Il dielectric with

. \ temperature varation of capacitance within £+15% from -55°C to

\\ +85°C. Offerings include<0402, 0603, 0805, and 1206 packages in

compact, low profile designs: The LT series is ideal for decoupling
and filtering applications where height clearance is limited.

PART NUMBER (see page 2 for compléetepart number explanation)

LT05 y4 D 475 K M T 2 S
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
LTO2 - 0402 4V =4 X5R =D Code (In pF) Tolerance Rate T = Plated Ni 2 - 7" Reel Code
LTO3 - 0603 6.3V=6 2 Sig. Digits + K==x10% A = Not and Sn 4 =13"Reel CSXW
LTO5 - 0805 10V=27 Number of M = £20% Applicable 7 = Bulk Cass. See table below
LTO6 - 1206 16V =Y Zeros 9 = Bulk
Contact
Factory
For
Multiples

CAPACITANCE RANGE (X5R DIELECTRIC)

SIZE LT02 LTO3 LT05 LT06
WWDC 4 4 6.3 16 6.3 10 16 16
Cap 0.33
(F) 0.47
0.68
10 NEEEN S 5
1.5
22 S
3.3
4% S S X
10 X X WY
22
47
100
WVDC 4 4 6.3 16 6.3 10 16 16
SIZE LT02 LTO3 LT05 LT06

Special Code Table

Letter o] S X W
Max. 0.356 0.56 0.95 1.02

Thickness | (0.014) | (0.022) | (0.038) | (0.040)
PAPER

RoHS

COMPLIANT

3 JAV/A



Automotive MLCC /,.‘\V/):(

Automotive

GENERAL DESCRIPTION

AVX Corporation has supported the Automative 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 niev transitioning from the established Pd/Ag electrode

system to a Base Metal Electrode system (BME).

AVX is 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 electrodesand 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 termi-
nation 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
0603 10V=Z NPO=A Code (In pF) Tolerance 4 = Automotive T = Plated Ni and Sn 2 =7"Reel A = Std. Product
0805 16V=Y X7R=C 2 Significant J=45% Z = FLEXITERM™ 4 =13" Reel
1206 25V=3 X8R=F Digits + Number. ' K==10% U = Conductive Epoxy
1210 50V =5 of Zeros M = +20%
1812 100V =1 e.g. 10pF =106
200V =2
500V =7

NOTE: Contact factory for non-specified‘capacitance values.

COMMERCIAL VS AUTOMOTIVE MLCC PROCESS COMPARISON

Commercial Automotive
Administrative Standard Part Numbers. Specific Automotive Part Number. Used to control
No restriction on who purchases these parts. supply of product to Automotive customers.
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 = 0.005" min
Lot Qualification As per EIA RS469 Increased sample plan -
(Destructive Physical stricter criteria.
Analysis - DPA)
Visual/Cosmetic Quality Standard process and inspection 100% inspection
Application Robustness Standard sampling for accelerated Increased sampling for accelerated wave solder on
wave solder on X7R dielectrics X7R-and"NPO followed by lot by lot reliability testing.

All Tests have Accept/Reject Criteria 0/1

JAV/A 3



Automotive MLCC YA/ X¢

NPO/X7R Dielectric

FLEXITERM™ FEATURES

a) Bend Test b) Temperature Cycle testing
The capacitor is soldered tothe PC Board as shown: “Soft Termination™has the ability to withstand at least
1000 cycles between -55°C and +125°C
v Tmm/sec

| DN NN |

Q.7 " O

+——— 90 mMm —»

Typicalkbend test results are shown below:

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

ELECTRODE AND TERMINATION OPTIONS

NPO DIELEGTRIC

NPO Ag/Pd Electrode
Nickel Barrier Termination
PCB Application

S

Ni
py |

Figure 1 Termination Code T

X7R DIELECTRIC
X7R Nickel Electrode

X7R Dielectric Soft Termination
PCB Application PCB Application
Ni . Ni
—_ o —_—_—_— u —
z:] | —_L Epoxy |
I ——— Ni ey
Cu— B sn —
Figure 2 Termination Code T Figure 3 Termination CodeZ

Conductive Epoxy Termination
Hybrid Application

Ni

Cu
Termination

i

Conductive
Epoxy

Figure 4 Termination CodeU

& JAV/A



Automotive MLCC - NPO YAV X¢

Capacitance Range

0402 0603 0805 1206 1210 1812
25V [ 50V 25V 50V 100V 25V 50V [ 100V 25V 50V 100V 200V [ 500V 25V 50V 100V [ 200V 50V 100V
100 10pF|C C G G |G T AT J J J J J Jy
120 12 C C G G | G 3 J J J J J J Al ]
150 5] C © G G” | XG J J J J J J U3
180 i8] _C C G G | G, J J J J J J
220 2] © C G G G J J J J J J
270 271 C © G /IXGM] G J J J J J J
330 33| C C _ G N 6 G J J J J J J
390 39| © cC _KN\¢ G G J J J J J N\
470 471 C CANENON G G J J J J J N
510 51| C ~C¥YANE G G J J J J Ja NN
560 6] ¢ .6 | G G G J J J J PN /1
680 e8] o .CcN| G G G J J J J VAAN
820 2] CN[.C I G G G J J J J LA
101 0] .C K C G G G J J J U [TN? J
121 120 G G G J J J N N B J
151 150 G G G J J J < I\ D J
187, 180 G G G J J N J J
221 % 220 G G G J J I J J
204 5,270 G G G J J 1 >J J J
381~ 830 G G G J J R J J
391 390 G G J J N J J J
471 470 G G J J J J J J
561 560 J J J J J J
681 630 J J J J J J
821 820 J J J J J J
102 1000 J J J J J J J J J J
122 1200 J J J J J M M
152 1500 J M M J J M M
182 1800 J M M J J M M
222 2200 J M M J J M M
272 2700 J oM Q J J M
332 3300 J T Fom Q J J P K K
392 3900 J J P K K
4724700 J J P K K
103 10nF
25V | 50V 25V 50V 100V 25V 50V | 100V 25V 50V 100V 200V | 500V 25V 50V 100V 200V 50V 100V
0402 0603 0805 1206 1210 1812

Letter A © E G J F O ™ N P Q X Y K /2\

Max. 0.33 0.56 0.71 0.86 0. 1.02, 1.27 1.40 1.52 1.78 2.29 2754 .79
Thickness | (0.013) | (0.022) | (0.028) | (0.034) | (0.03 4 .040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) |(0:100) | (0.110)

PAPER A AN EMBOSSED

JAV/A &



Automotive MLCC - X7R

Capacitance Range

TAV/AS

0603 0805. 1206 1210 1812 2220

16V [ 25V [ 50v [ 100V [200V | 16V | 25V.] 50V {160V [200v | 16V 25V [50v [100v [ 200V [500v] 16V [ 25V [50vV_[100v.| 50V 10V | 50v
12fcep 1l @falalalc]J by U T T J [y J J [ Ul K] K]K KKK
82 18] G |GGG Al 4 N U I I I K K| K|K]|K 'K
222 22| G |G [ G [ G T [ J [ J[J [ [T [T [J ][ K K [K K | K
332 33 G [G[G[G U N I I I I I I Y KKK [RAR][K K
472 47 G [ G |G| G| J [T [J [ J[J [J [J [T [J ][] K LK K [K [K [K
103 W0 G[G[G[G. N J [V [T [J [T [J[Jd [ K 1K [0 K [K [K
23 |G |G |G T [J [J W™ T [ J | J [J K LKl K [K|K K
153 5 G | G | G J [T [J [ ™ J [J [J [J K [ K [ K [K[K[K
183 B G | G [%Ch ] J [J [J [ W™ J [J [J [J [ [ K [ K [K [K [K
223 2| G [G VG J [ J [J [ M J [J [J [J TKI[K [K K [K
273 27 | G G J [J [J [ W™ J [J [J [J KK [K K [K
333 33| G PGy NG J [T [J [ W™ J [J [J [J KK [K K [K
473 [ N R PS J [J [J [ W™ T [ J [J [ W K [ K|[K[K[K[K
563 56 |.G hG [ G J [T [J [ ™ J [J [ J [ M K [K[K[M][K[K
683 B|C |6 |G J [J [J [ W™ J [J [W |W™ K [ K[K[M][K[K
823 82| GN[ G [ G J [J [J [ W™ J [ J LIS My K [K[K[M][K[K
104 0|56 [ G [ G J [ J [M [ WM J RJ [ W [o™ K [K[K[M][|K [K
727 720 T [J [ M T [ & My M KKK [P |K K
154 150 M [N [ M U d M [ M K [K[K [P |[K[K
224 220 M [N [ M JIMLM [ Q M [M [M [P [M [M
334 330 N [N [M J P [ Q P P[P QX [X
474 470 N[N [M M [ M [P PP [P QX [X
684 680 N [ N M [ Q [Q PPJlQ X [|X[X
05 [Cap__1 N [N M [ Q [Q PlQ[Q [ X [X [X
155 [[WF) 1.5 Q | Q P lQ]|Z X | X
225 22 Q [ Q X | Z|Z Z [ Z
335 33 X | Z |z Z
475 47 X | Z|Z Z
106 10 Z

6V | 25V | 50V | 100V 200V | 16V | 25V | 50V | 100V [200V [ 16V | 25V | 50V | 100V [ 200V [500V| 16V | 25V | 50V_|100V |50V_|100V |50V

0603 0805 1206 1210 1812|2220
Letter A Cc E G J K M N P Q X Y V4
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 .40 1.52 1.78 2.29 2.54 2.79
Thickness | (0.013) (0.022) (0.028) (0.034) (0.037) (0.040) | 10.050) (0.055) (0.060) | (0.070) (0.090) (0.100) (0.110)
PAPER EMBOSSED ;
v
o JAVX(
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Automotive MLCC - X8R

Capacitance Range

TAVIAS

SIZE 0603 0805 1206

WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 A GIX “ G
331 (oF) 330 F] G Y G J J ]
477 470 X G G J J g
681 680 G G J J
102 1000 Zade G J T /N U J
152 1500 G G J T N7 Sk J J
182 1800 G G J NX V_J J
222 2200 G G J N\ XN ¥ J J
272 2700 G G J NN J J
332 33Q0: G G J JND J J
392 3900 G G J J J J
472 4700 G G J /A J J J
562 5600 G G <€ 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 N % J J J
123 [F 0012 G G N N J J J
153 0.015 G [N N\ /Y J J J
183 0.018 G 700~ J J J J
223 0.022 G RN J J J J
273 0.027 G G A7 M 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 G N N M M
104 0.1 G N N M M
124 0.12 G 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 N N\ M M
334 0.33 NN N M M
394 0.39 N M
474 0.47 N M
684 0.68 M
824 0.82
105 1

WVDC 25V 50V 25V 50V 25V 50V

SIZE 0603 0805 1206
Letter A © E G AN KD M N P Q X Y N
Max. 0.33 0.56 0.71 0.86 (:{.94) 1.02 1.27 1.40 152 178 2.29 z%tq) 2.79
Thickness | (0.013) | (0.022) | (0.028) (0.034)/7 (0:087) | (0.040) | (0.050) | (0.055) | (0.080) | (0.070) | (0.090) | (0.1 (0.110)
PAPER < 3 EMBOSSED A N\

D = AEC-Q200 Qualified

JAV/A

= Under development (Contact

factory for advanced samples)
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APS Series YA/ X(

APS for COTS+ Applications

GENERAL DESCRIPTION

“JAs part of our continuing support te high reliability customers, AVX
has launched an Automotive Plus Series of parts (APS) qualified and manufactured
in accordance with automotive AEC-Q200"standard. Each production batch is
quality tested to an enhanced requirement and shipped with a certificate of confor-
mance. On a quarterly basis a reliahility. package is issued to all APS customers.

A detailed qualification package'is.available on request and contains results on a
range of part numbers ineluding:

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

e X7R dielectric ‘eorhponents BME electrode and soft terminations with a Ni/Sn
plated overcoat (FLEXITERM™).

e X7R for Hybrid applications.

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

We are also able to support customers who require an AEC-Q200 grade compo-
nent finished with Tin/Lead.

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 (InpF), " Tolerance Q=APS T=Plated Niand Sn** 2=7"Reel A = Std. Product
AP05=0805 25V=3 X7R=C 2 Significant Digits + J=15% 7 = FLEXITERM™** 4 =13" Reel
AP06=1206 50V =5 Number of Zeros K=+10% U = Conductive Epoxy™
AP10=1210 100V =1 eg. 10pF = 106 M = +20% B = 5% min lead
AP12=1812 200V =2 X = FLEXITERM™ with

500V =7 N\ 5%.Min lead
“*ROHS sompliant

NOTE: Contact factory for avallability of Termination and Tolerance Options for Specific Part Numbérs.

w0 JAVIS



NPO Automotive Plus Series / APS  faVA'(

Capacitance Range

0603 0805 1206 1210 1812
25V | 50V 100V | 25V 50V f00v | 25v 50V 100V | 200V | 500V 25V | 50V 100V _{ 200V 50V 100V
100 10pF| G G G J W J» | N J J J J J
120 2] G G G JL|RA J J J J J J
150 5] G G G J N J J J J J J
180 i8] G G G I =) " A J J J J
220 2| G G G N J J J J J
270 27| G G G\ J U J J J J
330 33] G G AG NM™M]| J J J J J
390 9] G G+ Y J J J J J J
470 471 G NN Y J J J J J
510 51 G [ ¢ | G J J J J J J
560 6] G G, NG J J J J J J
680 68] Gl G N G J J J J J J
820 2| G %G [ G J J J J J J
101100 @ G G J J J J J <J
121 1208, G| G G J J J J J b
5. 150 6 | G G J J J J T AYAY
1815, 180 "G G G J J J J /NN
201~ 220| G G G J J J J A/ NN
o711~ 2101 G G G J J J J Y J
33 30| G G G J J J J N/ J
391 30| G G J J J J J J
471 40| G G J J J J J J
561 560 J J J J J J
681 680 J J J J J J
821 820 J J J J J J
1021000 J J J J J J J J J J
122 1200 J J J J J M M
1521500 J M M J J M M
182 1800 J M M J J M M
222 2200 J M M J J M M
272 2700 J M Q J J M
332 3300 J M Q J J P K K
392 3900 J J P K K
4724700 J J P K KN
103 10nF
25V | 50V 100V | 25V 50V 100V | 25V 50V 100V~ | 200v_ | 500V 25V | 50V 100V__| 200V 50V 100V,
0603 0805 1206 1210 1812
Letter A © E G J. | K M N P Q X Y NZ D
Max. 0.33 0.56 0.71 0.86 0. 1.02% 1.27 1.40 1.52 1.78 2.29 2.54 2,79
Thickness | (0.018) | (0.022) | (0.028) | (0.034) |_(0.08 (0:040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) {  (0%00) | (0.110)
PAPER /1 > EMBOSSED N\

AEC-0200 qualified
TS 16949, IS0 9001 certified

4

RoHS

COMPLIANT

JAV/A ¢



X7R Automotive Plus Series / APS  /AV/'(

Capacitance Range

0603 0805 1206 1210 1812 |2220]

16V | 25V | 50V | 100V [200V | 16V | 25V 50V_{ 100V |200V | 16V [ 25V |50V [100V | 200V [500V | 16V | 25V | 50V [100V.450V {100V | 50V
102(Cap 1l GGG [ GGl g [N vy ool ITITK][K[KEK]TKK
182 [(nF) 1.8 | G G G G J J J J J J J J J J K K K KT K K
222 221 G G G G J d J J i J d 4 J 4 K K [ K K K
332 33| G G G G J NN J J J J J J J K K K KoK K
472 471 G G G G J Cad J J J J J J J K L KN\ K K| K K
103 0] G G G G | N J J J J J J J K K| K K K
123 12 G G G J J J M J J J J K4 K K K K K
153 5] G G G J J J M J J J J K [ K K K K K
183 8 G [ G [NO] J [J [J [ ™ J [J [J [J [ [ K [ K [K [K [K
223 2| G G < J J J M J J J J K K K K K K
273 21| G G G J J J M J J J J K K K K K
333 33| G Gy NG Y J J J M J J J J K K K K K
473 [ N R P J [J [J [ W™ T [ J [J [ W K [ K[K[K[K[K
563 56 LG |G G J J J M J J J M K K K M K K
683 B|C[6 |G J [T [J [ ™ J [J [ |W™ K[ K|[K[M[K [K
823 82\ G| G G J J J M J J |LJ M K K K M K K
104 100 |NG G G J J M M J RJ \ M K K K M K K
124 120 J J M J E) M M K K K P K K
154 150 M [N [ M 4 M [ ™ K [ K[K [P [K[K
224 220 M N M J ML]™M Q M M M P M M
334 330 N N M J P Q P P B Q X X
474 470 N N M M M [ [ 3 P Q X X
684 680 N N M Q Q P P Q X X X
105 [Cap 1 N N M Q Q [ Q Q X X X
155 | 1.5 Q [ Q P Q| Z X X
225 2.2 Q Q X Z Z Z Z
335 3.3 X Z Z Z
475 4.7 X Z Z Z
106 10 Zz

16V | 25V | 50V [ 100V [200V | 16V |25V [ 50V [100V |200V |16V [ 25V |50V [100V [ 200V [500V | 16V | 25V | 50V [100V |50V [100V |50V

0603 0805 1206 1210 1812  [2220
Letter A C E G J K M N D P Q X Y 4
Max. 0.33 0.56 0.71 0.86 0.94 1.02 1.27 .40 1.52 178 2.29 254 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.034) | (0.037) | (0.040) | 10.050)| (0.055) | (0.060) | (0.070) | (0.090) | (0.100) | (0.110)
PAPER EMBOSSED ;

AEC-Q200 qualified
TS 16949, IS0 9001 certified

4

RoHS

COMPLIANT

4 JAV/A



MLCC with FLEXITERM™

General Specifications

TAVIAS

GENERAL DESCRIPTION

With increased requirements from thesautomotive 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 requiremient for enhanced mechanical strength, AVX had. te
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 developrment,
AVX launched ELEXITERM™. FLEXITERM™ is designed. tosenhance the
mechanical flexure and temperature cycling performancesof‘a standard
ceramichcapacitor 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 5mim, 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
¢ c.g. Depanelization: Components near

edges of board.

Variable Temperature Applications

e Soft termination offers improved reliability
performance in applications-where there is
temperature variation.

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

Automotive Applications
e Improved reliability:

e Excellentimechanical performance and
thermo mechanical performance.

HOW TO ORDER
0805 5 C 104 K A y4
Style Voltage Dielectric Capacitance Capacitance Failure Terminations
0603 6=6.3V C=X7R Code (In pF) Tolerance Rate Z = FLEXITERM™
0805 7 =10V F = X8R 2 Sig Digits + J=+5% A=Commercial
1206 Y =16V Number of Zeros K=+10% 4 = Automotive
1210 3=25V e.g., 104 = 100nF M = +20%
1812 5 =50V
1 =100V
2 =200V

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

JAV/A

2

2

Packaging
2="7"reel
4 =13" reel

A
Special Code
A = Std. Product
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MLCC with FLEXITERM™

Specifications and Test Methods

TAVIAS

PERFORMANCE TESTING BOARD BEND TEST PROCEDURE
According to AEC-Q200
AEC-Q200 Qualification: Test Procedure as per AEC-Q200: 1
e Created by the Automotive Electronics Sample size: 20 compenents
Council Span: 90mm Minimum-‘deflection spec: 2 mm T LOADING

e Specification defining stress
test qualification far
passive components

Testing:

Key tests used.to compare

(Figure2)

e Components'soldered onto FR4 PCB (Figure 1)

KNIFE

MOUNTING

¢ Board connected electrically to the test equipment g ASSEveY

DIGITAL
CALIPER

j
jmzzz

BEND TESTPLATE

soft termination.to
AEC-Q200_qualification:
e Bend Test

]
o ol
o
CONTROL
PANEL

e Temperature Cycle Test

Fig 2 - Board Bend test

BOARD BEN D TEST R ESU LTS Fig 1 - PCB layout with electrical connections equipment

AEC-Q200 Vrs AVX FLEXITERM™ Bend Test

0603 0805

E12 £ 12
E10 E
2 8r—* - R .
% 6 [ ] c%) 64
T 49 g 4 &
3 2 % 2 L)
Qo
3 0 t t 30 t t
NPO X7R X7R soft term NPO X7R X7R soft term
_ 1210
,512 1206 E lg
] - B %
3 6 0 b 0 g
g 41 g4 3
3 2 Z 2
UJ) 0 + + » 0 “t +
NPO X7R X7R soft term NPO X7R X7R soft term
TABLE SUMMARY
Typical bend test results are shownbelow:
Style Conventional. Termination FLEXITERM™
0603 >2mm >5mm
0805 >2mm >5mm
1206 >2mm >5mm

TEMPERATURE CYCLE TEST PROCEDURE

Test Procedure as per AEC-Q200:

The testiis 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 —

4 JAV/A

AVX ENHANCED SOFT
TERMINATION BEND TEST
PROCEDURE

Bend Test

The capacitor is soldered to the printed circuit
board as shown and is bent upt0.10mm at
1mm per second:

U Max. = 10mm

a7 |

- MM  —m—

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

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

Max. = 10mm

e The load is applied and the deflection where
the part startsto 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



MLCC with FLEXITERM™ JAVN(

Specifications and Test Mgthods

BEYOND 1000 CYCLES: TEM\}ERATURE CYCLE TEST RESUI\_TQ\

0603 X L ‘0805
10 oS 10 § S
8 8 =<
X 2 gl
:, SN — 'Ta\\j\\\\
S v R0,
2 \\ / \‘ 2 '
0\ \\ T v T T T \\ 0 T ?/?//_.I—’_.I——_‘
. 0" 500 1000 1500 2000 2500 3000 “. 0 500 1000 1500 2000 2500 3000
XN X))
N 1206 N 1210
10 10
8 8
(0] ()
S 6 S 6
$ 4 L 4 \\
N > \\ 5 ¢
. N b
0 T T hd T T O T T T T V
0 500 1000 1500 2000 2500 3@0 \ 0 500 1000 1500 200(\“2@00 3000
- \} AEC-Q200 stmcatlon states
Soft Term - No Defects‘,\l{bto 3000 cycles 1000 cycles compared to AVX
- 3000 temperature cycles.

FLEXITERM™ TEST SUMM)-\RY \\\ .

e Qualified to AEC-Q200 test/ |f|oat|on with the excep- e Board bend test \‘Qvement by a factor of 2 to 4 times.
tion of using AVX 3000 Ni ture cycles (up t0 +150°C o Temperaturé yeling:
ea

o Eigilfrelfs;l?ﬂiir?fvel d('jsrﬁnprs\?:g gcr:rfr:)]rmanoe compared - 0% R%& 0 3000 cycles
to standard terrﬁ@bn systems. N\ SRchange up to 3000 cycles
\\ D
. ® \ N
\\!Vh\'l-\l UT SOFT TERMINATION X WITH SOFT TERMINATION "%

Soft Term

\

ar superior mechanical performance.
nerally open failure mode beyond

\\ 5mm flexure.
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MLCC with FLEXITERM™

X8R Dielectric Capacitance Range

TAV/AS

= Under development (Contact
factory for advanced samples)

SIZE 0603 0805 1206

WVDC 25V 50V 25V 50V 25V 50V
271 Cap 270 ¥y GIX “ G
331 (oF) 330 I G Y G J J
471 470 X G G J J
681 680 G G J J
102 1000 Zade G J T2 7N ] J
152 1500 G G J T N7 Sk J J
182 1800 G G J NX V_J J
202 2200 G G J N J X ¥ J J
272 2700 G G J NN J J
332 3300 G G J AWPANNY J J
392 3900 G G J Z 1 J J
472 4700 G G S ANRYIE J J
562 5600 G G AN N J J J
682 6800 G G NY 1 d J J
822 8200 G G <~ \J N\ J J J
103 Cap__ 0.01 G G N % 7 J J J
123 [F 0012 G G N N J J J
153 0.015 G G\ | NS J J J
183 0.018 G 700~ J J J J
223 0.022 G RN I d J J
273 0.027 G G %7 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 G N N M M
104 0.1 G N N M M
124 0.12 G 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 N N\ M M
334 0.33 NN S M M
394 0.39 N M
474 0.47 N M
684 0.68 M
824 0.82
105 1

WVDC 25V 50V 25V 50V 25V 50V

SIZE 0603 0805 1206
Letter A © E G J [ KT M N P Q X Y Z
Max. 0.33 0.56 0.71 0.86 c{.94)\' 3.02 1.27 1.40 1.52 1.78 2.29 2,54 2.79
Thickness | (0.013) | (0.022) | (0.028) | (0.034) 7(0.03 ) |\ (0.040) | (0.050) | (0.055) | (0.060) | (0.070) | (0.090) | {0.10Q) | (0.110)
PAPER 7 X EMBOSSED )
|:] = AEC-Q200 Qualified
v
4 TAV/AS
n 4




MLCC with FLEXITERM™

X7R Dielectric Capamtanc\ehange

m(

-\\\

,\\\\

0603

;

\o

1206

1812

16V

25V

50V_| 100V | 200V

25V | 50v [100v

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

200V

50V_| 100V | 16V

25V 50V_| 100V

10V | 16V ]
F—

S

Y
/<

I
¥

A
NY S/
Y

]
1
//

/"//
P

e

/(/‘

A\
AN

I

‘\ Ve
o

AN\

226

\ »

N

16V

L sov [ 10ov | 200v

10v_| 16v

25V | 50V | 100V

200v_| 16V 125V <] s0v | 100v

200V

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

0603

0805

1206

1210

=
Letter [ =

C

M N P

Q

Max. |

Thickness

0.56

(0.022)

0.71
(0.028)

0.86
(0.034)

0.94 1.02
0.087) | (0.040)

1.27 1.40 152
(0.050) | (0.055) | (0.060)

1.78
(0.070)

2.29 2,54 2.79
(0.090) | (0.100) | (0.110)%

PAPER

EMBOSSED

- = Under Development

*Optional Specifications — Contact factory

NOTE: Contact factory for non-specified capacitance values
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Capacitor Array
Capacitor Array (IPC)

TAVIAS

BENEFITS OF USING CAPACITOR
ARRAYS

AVX capacitor arrays offer designers the opportunity to
lower placement costs, increase.assembly line output
through lower component.count per board and to reduce
real estate requirements.

Reduced Costs

Placement costs. are-greatly reduced by effectively placing
one device insteachof four or two. This results in increased
throughput and<translates into savings on machine time.
Inventory. levelstare lowered and further savings are made
on_.solder materials, etc.

Space Saving

Space savings can be quite dramatic when compared to
the use of discrete chip capacitors. As an example, the
0508 4-element array offers a space reduction of >40% vs.
4 x 0402 discrete capacitors and of >70% vs. 4 x 0603
discrete capacitors. (This calculation is dependent on the
spacing of the discrete components.)

Increased Throughput

Assuming that there are 220 passive components placed in
a mobile phone:

A reduction in the passive count to 200 (by replacing
discrete components with arrays) results in an increase in
throughput of approximately 9%. N

A reduction of 40 placements increases throughpu’\by é%.

For high volume users of cap arrays using the very latest
placement equipment capable of placing 10 components
per second;.the. increase in throughput can be very signifi-
cant and can have'the overall effect of reducing the number
of placement machines required to mount components:

N

\ O\
1420 million 2-element arrays or 40 million 4-element arrays
were, placed in a year, the requirement for placement
Q‘quipment would be reduced by one machine.

During a 20Hr operational day a machine places 720K
components. Over a working year of 167 days the machine
can place approximately 120 million. If 2-element arrays are
mounted instead of discrete components, then the number
of placements is reduced by a factor of two and in the
scenario where 120 million 2-element arrays are placed
there is a saving of one pick and place machine.

Smaller volume users can also benefit from replacing
discrete components with arrays. The total numberof
placements is reduced thus creating spare capacity en
placement machines. This in turn generates the opportunity
10, increase overall production output without further invest-
ment in new equipment.

W2A (0508) Capacitor Arrays

1,45 .0
(0:055).(0.039)

4 pcs 0402 Capacitors

5.0 (0.197) ————»
AREA = 7.0mm?2 (0.276 in2)

= 1 pc 0508 Array

(0.074)

21 (0.083) —»
AREA = 3.95mm?2 (0.156 in2)

The 0508 4-element capacitor array gives-a.PCB space saving of over 40%
vs four 0402 discretes and over 70% vs four 0603 discrete capacitors.

W3A (0612) Capacitor Arrays

4 pcs 0603 Capacitors

6.0 (0.236) —————»
AREA = 13.8mm2 (0.543 in2)

= 1 pc 0612 Array

3.2(0126), >
AREA = 674mm2{0.252 in2)

The 0612 4-element capacitor array gives a PCBrspace saving of over 50%
vs four 0603 discretes and over 70% vs four<0805 discrete capacitors.

4 JAV/A



Capacitor Array /n\v/):(

Capacitor Array (IPC)

GENERAL DESCRIPTION
=S e }-\ » ] AVX is the market leader in.the development and manufacture of
y 4 capacitor arrays. The smallest-array ‘option available from AVX, the
- - o \ -“/_ - 0405 2-element device, hassbeen an enormous success in the
oy, W u \ Telecommunications.market. The array family of products also
0405 - 2 Element f08”~ 4 Blement includes the 0612 4=element device as well as 0508 2-element and
4-element series, all of which have received widespread acceptance
in the marketplace,
</ B AVX capacitor arrays are available in X56R, X7R and NPO (COG)
O) - = ceramic.dielectrics to cover a broad range of capacitance values.
“ﬁ-&‘\}\-. 3 - Voltage ratings from 6.3 Volts up .to 100 Vglts are offereq: AVX
: \‘ﬁ W " also*now offers a range of automotive capacitor arrays qualified to
| AEC-Q200 (see separate table).
0508 = 2 Element 0612 - 4 Element
Key markets for capacitor arrays are Mobile and Cordless Phones,
Digital Set Top Boxes, Computer Motherboards and Peripherals
as well as Automotive applications, RF Modems, Networking
Products, etc.
AVX Capacitor Array - W2A41A***K
S21 Magnitude
( T — -
) N
5 ~.\\ > :: N
N \‘\:[; /
. NC IV
— \
g \
5 -20
©
§ o5 5pF 10pF
(7] i1 5pF m— 09 OF
-30 iy 33pF 39pF
35 — 3 F
RN
0:01 0.1 1 10
Frequency (GHz)
HOW TO, GRDER
W <2 A 4 3 C 103 M A T 2A
Style Case Array Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging &
Size of Caps 7 =10V A = NPO Code Tolerance Rate Code Quantity
1=0405 Y=16V C=X7R 2 Sig Digits + J=45% A=Commercial T= P'%eg Ni wh_ 7 goclk(aOOO)
2 = 0508 3=25V D=X5R  Number of K=+10% 4 = Automotive and Sn = 7" Reel
_ _ Z =FLEXITERM™*  4A = 13" Reel (10000
3=0612 5= 50V Zeros M = £20% B2 sominieath, | oF = 1* Flog 1(000) )

1 =100V X =FLEXITERM™
with 5% min lead

**RoHS compliant

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

JAV/A 49



Capacitor Array

S

Capacitance Range - NPg(ddﬁ

-\
10508

1R2
1R5 1\

6
Cay oA
of Xf( )

3

15
1R8 18
2 \\/“2.2

7 2.7

RN S 33
\ggj('/ 39
4R7 47

5.6

8.2

SIZE 0405 0508 0612
# Elements 2 7 N2 4 4
Soldering Reflow Only /’/ »Rel IOWave Reflow/Wave Refow/Wave |
Packaging All Paper - Y All Paper Paper/Embossed Paper/Embosseo/ )
Length MM 1.00+0.15 1 1302015 1.30£0.15 1.60 0.1 7
in) (0.039 + 01006) ™\ (0.051 + 0.006) (0.051 + 0.006) (0.063 £0.00
. MM 137 + } 210+0.1 210+0.1 204020
Width (in) (oggxi ﬁew (o.osg + 8.086) (o.oag + 8.036) pizgfgggg)
Max. MM &\%h%) 0.94 094 \)\\%
Thickness in) . 1002 (0.037) (0.037) 50089
WWDC e N 25 50 |16 [ 25 [ 50 100 6 25 | 50 | 100
1RO )

/
N
7

N
) %
102 1000 B b
/P
R IR AN
182 180 N N\
L Y
5 A >
% e A
472 N 4700
562 ~ 5600
682 6800
822 8200
b%\
@
50



Capacitor Array
Capacitance Range - X7R/X5R

TAV/AS

SIZE 0306 0405 0508 0508 0612
# Elements 4 2 2 4 4

Soldering Reflow Only Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed

Length MM 1.60+0.15 1.00 = 0.15 1.30+0.15 1.30+0.15 1.60 = 0.150

in) | (0.063 +0.006) (0.039 = 0.006) (0.051 = 0.006) (0.051 + 0.006) (0.063 + 0.006)
Width MM 0.81+0:45 1.37 0.15 210+0.15 2,10+0.15 3.20+0.20
in) | (0.082:¢0.008) (0.054 + 0.006) (0.083 + 0.006) (0:088% 0.006) (0.126  0.008)

Max. MM 0,50 0.66 0.94 0.94 1.35

Thickness (in) 0:020) 0.026 (0.037) (0.037) (0.053)
WVDC 25 10| 16 | 25 | 50 6 10 | 16 [ 25 [50~|%100 10 16| 25 | 50 | 100 6 10 [ 16 | 25 50 | 100

101 Cap 100

121 (R 120

151 150

181 180

221 220 E

271 270 Vs N N4

331 330 N

304 390 ‘</ -

471 470

561 560

681 680

821 820

102 1000

122 1200

152 1500

182 1800

202 2200 ”

272 2700 //" h .

332 3300 LA

392 3900 LY ]

472 4700 - <] \

562 5600 VA AN

682 6800 Q\ ! L/ P \ﬁ

822 8200 A\ KT L, Y h

103 Cap 0010 Q N 7

123 (WF) 0012 g -

153 0.015 /] Pl

183 0.018 B 3

203 0.022 // L / >

273 0.027 L

333 0.033 4

393 0.039 |

473 0.047 BN

563 0.056 A Y

683 0.068 4'

823 0.082 7N\

104 0.10 Y

124 0.12

154 0.15

184 0.18

204 0.22

274 0.27

334 0.33

474 0.47

564 0.56

684 0.68

824 0.82

105 1.0

125 12

155 15

185 1.8

205 22

335 33

475 47

106 10

226 22

476 47

107 100

= Currently available X7R
- = Currently available X5R

74 = Under development X7R, contact factory for advance samples
¥/, = Under development X5R, contact factory for advance samples

JAV/A
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Automotive CapaciIQD\Array (IPC) \mﬂx
" —

11~ )
'I\ \7 y \\ \7 y
A X
=]V As the market leader in the development a anufacture of capacitor
o)
Tﬂ‘%\

. \ N arrays AVX is pleased to offer a rang \QE -Q200 qualified arrays to
. - compliment our product offering to Automotive industry. Both the

AVX 0612 and 0508 4-element capacitor array styles are qualified to the
AEC-Q200 automotive s

e%catio} S.
' =L AEC-Q200 is the Auto ve, Industry qualification standard and a
0508 - 4 Element detailed qualificatio aoc\a is available on request.

\\\\\ Ty All AVX automoq\é\ itor array production facilities are certified to
-\'\/ 0612 - 4 Element ISO/TS 169493&0?\-/
N 2o
Y \\( p
HOV\\I’Q\\ORDER \\
W 7}3 A 4 Y c 104 K 4 T 2A
Y} T T T T T \\/Qg ' T T T T
Styl Case Array Number Voltage Dielectric Capacitance Capacitance Failure Rate Packaging

Terminations

Size ofCaps 6=6.3V  A=NPO Code (In pF) Tolerance 4 = Automotive T+ _ . x & Quantity
2= 0508 P Z=10v C=X7R  Sgnficant  *J=+5% Pgplvith i Code
3=0612 Y =16V Digits + *K=+10% B = 5% min lead 2A=T7"Reel

g = gg& Numberof M =20% X = FLEXITERM™ A %Q,Og) |
- Zeros with 5% min lead - e
1 =100V TOUF-1 (10000,
e.g. 10uF=106 2F = 7" Reel
**RoHS compliant (1 QOO)\ )
*Contact factory for availability by part number for K= £10% and J = +5% tolerancé.\\ —
/ p .
NP0/COG : Wl ¥ X7R N \ ‘
size  |os08 0508 0612 L sizE 0508 0508 <\ oet2
No. of Elements 2 4 4 \ “No. of Elements 2 4 NAY 4
WDC 100 [ 16 [25 [50 J100 [16 [25 [ 50 [ 100nf o~ wvDC [ 16 25 [ 60 [ 100 | 16 25 [ 50 [ 100 J 10 ] 165 25 [ 50 [ 100
R N =5 T
w15 YA 51 150 -
1R8 1.8 N \ P
7%
3R3 33 ~
R NEEN
56

=X7R . \\/}\ - Iﬁs

—\\/
[ =nrorcoa ‘ \;\ 3
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Capacitor Array
Multi-Value Capacitor Array (IPC)

TAVIAS

GENERAL DESCRIPTION

A recent addition to the array productrange is the Multi-
Value Capacitor Array. These devices combine two different
capacitance values in standard ‘Cap Array’ packages and
are available with a maximum‘ratio between the two capaci-
tance values of 100:1. The.multi-value array is currently
available in the 0405-and 0508 2-element styles and also in
the 0612 4-elemeni'style.

Whereas to date AVX. capacitor arrays have been suited to
applications where multiple capacitors of the same value are
used, the multi*value array introduces a new flexibility to the
range. The multi-value array can replace discrete capacitors
of different-values and can be used for broadband decou-
pling. applications. The 0508 x 2 element multi-value array.
would be particularly recommended in this application.
Another application is filtering the 900/1800 or 1900MHz
noise in mobile phones. The 0405 2-element, low capaci-
tance value NPO, (COG) device would be suited to this
application, in view of the space saving requirements of
mobile phone manufacturers.

ADVANTAGES OF. THE MULTI-VALUE
CAPACITOR ARRAYS

Enhanced Performmance Due to Reduced Parasitic
Inductance

When connected:in parallel, not only do discrete capacitors
of different values give the desired self-resonance, but an
additionalhunwanted parallel resonance also results. This
parallel ‘resonance is induced between each capacitor's
self-resonant frequencies and produces a peak in imped-
ance-response. For decoupling and bypassing applications
this peak will result in a frequency band of reduced decou-
pling and in filtering applications reduced attenuation.

The multi-value capacitor array, combining capacitors in one
unit, virtually eliminates the problematic parallel resonance,
by minimizing parasitic inductance between the capacitors,
thus enhancing the broadband decoupling/filtering perfor-
mance of the part.

Reduced ESR

An advantage of connecting two capacitors in parallel iswa
significant reduction in ESR. However, as stated above,
using discrete components brings with it the unwanted side
effect of parallel resonance. The multi-value cap array is
an excellent alternative as not only does .it perform the
same function as parallel capacitors but also itreduces the
uncertainty of the frequency response.

HOW TO ORDER (Multi-Value Capacitor Array - IPC)

w 2 A 2 Y C 102M 104M A T 2A
‘|’ ‘|’ ‘|’ ‘|’ ‘|’ ‘I' 1st Value 2nd Value
— | I 1
Style Case Array Number Voltage Dielectric | Capacitance Capacitance | Failure Terminations Packaging &
Size of Caps - Z=10V A =NPO Code (In pF) Tolerance Rate". T =Plated Ni and Sn** Quantity
1=0405 Y =16V C=X7R 2 Sig. Digits + K =+10% Z = FLEXITERM™** Code
2 =0508 8 =25V D =X5R No. of Zeros M = +20% B = 5% min lead 2A = 7" Reel (4000)
3=0612 5=50V X = FLEXITERM™ 4A = 13" Reel (10000)
1=100V with 5% minlead  2F = 7" Reel (1000)

NOTE: Contact factory for-availakility:of Termination and Tolerance Options for Specific Part Numbers.
**RoHS compliant

o IMPEDANCE VS FREQUENCY
NPO X5R/X7R 1 A\ TTTT] / /
2xDiscrete Caps (0603]
0612 4-element 100/471 221/104 os \\ Sy
(7)) B
0508 2-element 100/471 221/104 g \ /
0405 2-element 100/101 101/103 2 06 /
4
* Max. ratio between the two cap values is 1:100. g 04 \ /‘\ /
* The voltage of the higher capacitance value dictates " 02 N\ / \ Y/ Mty value Cap (0300
the voltage of the multi-value part. \§§ / Qc/
e Only combinati%r;s of values within a specific dielectric 01 b 100 1000
range are possible. Frequency (MH2)
v
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Capacitor Array

TAV/AS

millimeters (inches)

PART & PAD LAYOUT DIMENSIONS

0405 - 2 Element PAD LAYOUT 0612 - 4 Element PAD LAYOUT
- W — | w | |+—E —>|
!‘734»(‘ ‘75“' HXH%XQ‘ ‘ s ‘
D |- ' S s i |-
L B | PR 1 EReR
Gy e L S
: : | i 1 I
S 7 | | | | :
LBWJ Q‘OFCC/;IHIP I L%%_i »‘ BW l« ;___§‘§j
| 7 \ NN
BL L BL
l L
0508 - 2 Element PAD LAYOUT 0508 - 4 Element PAD LAYOUT

kgg—
-~ W ———» kga
® ‘* I w. |

sl 58| B e
- B8 B EEes
I ;;\mmu ) a
LB\N,‘ }‘()Fcéh;‘ L%%J “lew Lo Q«C/LOFCHP»‘ — : _%%% i
¢ T : W

i ]
BLI J

PART DIMENSIONS
0405 - 2 Element

PAD LAYOUT DIMENSIONS
0405 - 2 Element

54
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L W T BW BL P S A B C D E
1.00£0.15 [~ 137+0.15 | 066MAX | 0.36+0.10 | 020£0.10 | 064REF | 0.32:0.10 0.46 074 1.20 030 0.64
(0.039 + 0.006)|.(0:054 + 0.006)| (0.026 MAX) | (0.014 = 0.004)[ (0.008 + 0.004) | (0.025 REF) | (0.013 + 0.004) (0.018) (0.029) (0.047) (0.012) (0.025)
0508 - 2 Element 0508 - 2 Element
L W T BW BL P S A B C D E
130£0.45 | 210+0.45 | 094MAX | 043010 | 033:008 | 1.00REF | 0.50%0.10 0.68 1.32 2.00 0.46 1.00
(0.051 +0.006)| (0.083 + 0.006)| (0.037 MAX) | (0.017 = 0.004){ (0.013 + 0.003) | (0.039 REF) | (0.020 + 0.004) (0.027) (0.052) (0.079) (0.018) (0.039)
0508 - 4 Element 0508 - 4 Element
L W T BW BL P X S A B C D E
130+0.45 | 210+045 | 094MAX | 025006 | 020+008 | O050REF | 075+0.10 | 0.25+0.10 0.56 1.32 1.88 0.30 0.50
(0.051 +0.006)| (0.083 + 0.006)| (0.037 MAX) | (0.010 = 0.003)[ (0.008 + 0.003) | (0.020 REF) |(0.030 + 0.004)((0.010 + 0.004) (0.022) (0.052) (0.074) (0.012) (0.020)
0612 - 4 Element 0612 -4 Element
L W T BW BL P X S A B C D E
1.60+020 | 3.20+0.20 135MAX | 0412010 | 0.8 "0.08 0.76 REF | 1.14+0.10 | 0.38+0.10 0.89 1.65 2.54 0.46 0.76
(0.063  0.008)| (0.126 + 0.008)| (0.053MAX) |(0.016 = 0.004)| (0.007+3:919) | (0.030 REF) | (0.045 + 0.004)((0.015 + 0.004) (0.035) (0.065) (0.100) (0.018) (0.030)




Low Inductance Capacitors

Introduction

TAVIAS

As switching speeds increase and pulse rise times decrease
the need to reduce inductance becomes.a serious limitation
for improved system performance. Even the decoupling
capacitors, that act as a local energy source, can generate
unacceptable voltage spikes: V.= L (di/dt). Thus, in high
speed circuits, where di/dt ean'be quite large, the size of the
voltage spike can only be reduced by reducing L.

Figure 1 displays the.evolution of ceramic capacitor toward
lower inductance. designs over the last few years. AVX has
been at the forefront in'the design and manufacture of these
newer more effective capacitors.

2000'|] > SpinGuard N
(& 2000 pH
§ XA
1500 N
1000 4
\/ 0612 LICC
170 pH
s
500 0508 LICC

130 pl

H
0306 LICC

1spn  06121DC o505 1DC | icA
50 pH 25 pH

1980s 1990s

Figure 1. The evolution of Low Inductance Capacitors-al-AYX
(values given for a 100 nF capacitor of each style)

0

LOW INDUCTANCE CHIP CARACITORS

The total inductance of a chip capacitor is determined both
by its length to width ratio and-by the mutual inductance
coupling between its electrodes. Thus'a 1210 chip size has
lower inductance than a+12086. chip. This design improve-
ment is the basis of AVX’s4ow inductance chip capacitors, LI
Caps, where the electrodes are terminated on the long side
of the chip instead of the-short side. The 1206 becomes an
0612 as demonstrated in Figure 2. In the same manner, an
0805 becomes an-0508 and 0603 becomes an 0306. This
results.in a reduction in inductance from around 1200 pH
for conventional MLC chips to below 200 pH for Low
Inductance Chip Capacitors. Standard designs and perfor-
mance of these LI Caps are given on pages 55 and 56.

1206

0612

Figure 2. Change in aspect ratio: 1206 vs. 0612

INTERDIGITATED CAPACITORS

Multiple terminations of-a capacitor will also help in reducing
the parasitic inductanee 'ofithe device. The IDC is such a
device. By terminating one capacitor with 8 connections the
ESL can be reduced even further. The measured inductance
of the 0612/1BC"is,60 pH, while the 0508 comes in around
50 pH. These FR4 mountable devices allow for even higher
clock.speeds in a digital decoupling scheme. Design and
preduct offerings are shown on pages 59 and 60.

- + - +
| | | |
[ [ [ [
1
—_—
| | | |
[ [ [ [
+ - + -

POW INDUCTANCE CHIP ARRAYS (LICA®)

Further reduction in inductance can be achieved. by designing
alternative current paths to minimize the'mutual-inductance
factor of the electrodes (Figure 3). This‘is achieved by AVX’s
LICA® product which was the result of-a\joint development
between AVX and IBM. As shown.in Figure 4, the charging
current flowing out of the positive:plate returns in the opposite
direction along adjacent negative plates. This minimizes the
mutual inductance.

The very low inductancerof*the LICA capacitor stems from
the short aspectiratio of.the electrodes, the arrangement of
the tabs so as.to cancel inductance, and the vertical aspect
of the electrodes.to the mounting surface.

@
) g
-

Inductance

£
& b

Inductance

P

Charges leaving + plate
Charges leaving +plate

Charges entering - plate
Charges entering - plah

speP<p

Figure 3. Net Inductance from design. In the
standard Multilayer.capacitor, the charge currents
entering and leaving the eapacitor create complementary
flux fields, so the net.inductance is greater. On the right,
howeyver, if.the design permits the currents
to beropposed, there is a net cancellation, and the
inductance is much lower.
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Low Inductance Capacitors YAV X¢

Introduction

Also the effective current path length is minimized because
the current does not have tortravel the entire length of both
electrodes to complete the Circuit. This reduces the self
inductance of the electrodes. The self inductance is also min-
imized by the fact that the charging current is supplied by
both sets of terminals reducing the path length even further!

The inductance-of this arrangement is less than 30 pH,
causing. the. self-resonance to be above 100 MHz for the

< same_popular 100 nF capacitance. Parts available in the
<</\ LICA design are shown on pages 60 and 61.

Figure 5 compares the self resonant frequencies of various
capacitor designs versus capacitance values. The approxi-

A mate inductance of each style is also shown.
Figure 4. LICA’s Electrode/Termination Construction. Active development continues on low inductance
The current path is minimized — this reduces self-inductance. capacitors. C4 termination with low temperature solder

Current flowing out of the positive plate, returns in the . . .
opposite direction along the adjacent negative plate — is now available for plastic packages. Consult AVX

this reduces the mutual inductance. for details.

1000.00
\\
‘ = LIGA (25 pH)
N
\ == 0508 IDC (50 pH)
I =9 ~——l d — 0612 IDC (60 pH)
S —
E 100.00 —— N = 0306 LICC (110 pH)
I~ p
] B [~ Py = 0508 LICC (130 pH)
o Y
o \\ —— [~~~
1 e~ -l Sl = [ = 0603 (700 pH)
g 3 \ e N SoT———_|
2 M-S\ ‘~-\ \ Tt~ | = 0805 (800 pH)
2 \
o 10.00 -- §E< == 1206 (1200 pH
° \ \\ T
[
\\ A B
AN XOXP
N N
1.00
10.00 100.00 1000.00

Capacitance, (nF)

Figure 5. Self Resonant Frequency vs. Capacitance and Capacitor Design
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Low Inductance Capacitors (RoHS)
0612/0508/0306 LICC (Low Inductance Chip Capacitors)

TAV/AS

GENERAL DESCRIPTION

The total inductance of a chip capacitaris determined both by its
length to width ratio and by.the mutual inductance coupling
between its electrodes.

Thus a 1210 chip size has'a lewer inductance than a 1206 chip.
This design improvement'is the basis of AVX’s Low Inductance

Chip Capacitors (LICC), where the electrodes are terminated on the P A
long side of the-chip_instead of the short side. The 1206 becomes J
an 0612, in the-same manner, an 0805 becomes an 0508, an 0603
becomes an 0306. This results in a reduction in inductance from
the 1nH\range found in normal chip capacitors to less than, 0.2nH
for LICEs."Their low profile is also ideal for surface mounting(both
ori-the PGB and on IC package) or inside cavity meunting on the MLCC | |m==sp| LICC
IC-itself.
HOW TO ORDER
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 Thickness
0508 Z=10V D =X5R 2 Sig. Digits + K=+10% and Sn 2 =7"Reel ram.(in)
0612 Y =16V Number of Zeros M = £20% 4 =13" Reel 0.56 (0.022)
3=25V 0.61 (0.024)
5 =50V 0.76(0.030)
1102 (0.040)
_ o . . 1.27 (0.050)
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
PERFORMANCE CHARACTERISTICS TYPICAL INDUCTANCE
Capacitance Tolerances | K= +10%; M =+20% Measured
Operation X7R = -55°Cto +125°C; Package Style Inductance (pH)
Temperature Range XBR = -65°C 1o +85°C , ¥
Temperature Coefficient | =15% (OVEC) 1206 ML(Q‘\Q\\ 1200
V(IJIt:.age .Ratlngs 631 O 16, 25 VDC 061 2%«:‘; /) 170
Dissipation Factor 6.3V =6.5% max; 10V = 5.0% max; ——
| 6/ = 3.5% max; 25V = 3.0% max 0508 LICC 130
Insulation Resistance 100,000MQ min, or 1,000MQ per y
(@+25°C, RVDC) pF min.,whichever is less \\’3}6 Licc 105

*No

TYPIGAL IMPEDANCE CHARACTERISTICS

10 | |

— MLCC_0805 | |
@ P
I
S I |
= ”f’ //
) L1 L]
g o = | Licc_os08
1] //’
? N U |
o N /
E 0.01 Sp

0.001

1 10 100
Frequency (MHz)

Impedance (Ohms)

te: See Range Chart for Codes

10

I L

MLCCx1206 L1

& L

=8 L~
////’ //
0.1 \ »
1 =1 LICC_0612
LA L 11 |
|~
\\ paihi ==
0.01 —
~1
0.001
1 10 100 1000
Frequency (MHz)
57
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Low Inductance Capacitors (RoHS)

TAVIAS

0612/0508/0306 LICC (Low Inductance Chip Capacitors)

PHYSICAL DIMENSIONS AND
PAD LAYOUT

.
W /%\

PHYSICAL CHIP DIMENSIONS mm (in)
L w t
160 0.25 320+ 0.25 0.13 min.
0612 (0.063 + 0.010) (0.126 + 0.010) (0.005 min.)
1272025 2.00 £ 0.25 0.13 min.
0508 (0.050 + 0.010) (0.080 + 0.010) (0.005 min) =
0.81 £0.15 1.60 + 0.15 0.13min.~ .~ |
306 (0.032 + 0.006) (0.063 + 0.006) (0.005 min) < >

SIZE 0306 0508 |+ 0612
Packaging Embossed Embossed .|~ Embossed
Len MM 0.81+0.15 1271[)2@7 ] 1.60 + 0.25

gth ’

(in.) (0.032 + 0.006) (0.050 +0.01 0) (0.063 = 0.010)
Width MM 1.60 £ 0.15 2.00 3.20+0.25
(in) (0.063 = 0.006) _(0.080+ 0.040) (0.126 + 0.010)
WVDC  |6.3]10 [ 16 | 2550 |6:3] 10| 16 | 25 ] 50 |6.3] 10] 16 25 50
CAP 0,001 y
WA 00022 \B&
S P
oooer | PR )
Vs N
0010 ﬂ >
0015 N
N
0022 |
0047
0.068
0.10
0.15
022
047
0.68
10
15
)
33
4.7
10
Solid=X7R  [//] =X5R
mm (in.) mm {in.) mm (in.)
0306 0508 0612
Code| Thickness Code| Thickness Code| Thickness
A |0.61(0.024) SN0.56(0:022) 0.56 (0.022)
"8 0.76/(0.030) 0.76 (0.030)
A, 1.02 (0.040) W [1.02 (0.040)
A [1.27 (0.050)

58

T < See Range Chart for Thickness and Codes

PAD LAYOUT DIMENSIONS mm (in)
A BN ' ¢
0612 0.76 (0.030) 3.06 (0.120)%, 635 (0.025)
0508 0.51 (0.020) 2,03(0.080) 0.51 (0.020)
0306 0310012 [\ 15210060 0.51 (0.020)
Y
“B”

PP NP S
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Low Inductance Capacitors (SnPb) ~ /AVA'(

0612/0508/0306 X7R & X5R Dielectric -
Tin Lead Termination “B”

GENERAL DESCRIPTION

The total inductance of a chip eapacitor is determined both by its
length to width ratio and by the“mutual inductance coupling -
between its electrodes. p,

Thus a 1210 chip size has _a“lower inductance than a 1206 chip. 2
This design improverment. is the basis of AVX’s Low Inductance -
Chip Capacitors+LLICC), where the electrodes are terminated on the ” >
long side of the chip instead of the short side. The 1206 becomes J
an 0612, in the'same manner, an 0805 becomes an 0508, an 0603
becomes an 0306. This results in a reduction in inductance from
the 1nH range found in normal chip capacitors to less than 0.2nH
for ICCs. Their low profile is also ideal for surface mounting.(both
on-the PCB and on IC package) or inside cavity mounting on the IC MLCC —)> LicC
itself;
HOW TO ORDER
T T 7 T 1T 1 T 1 1T
Size Voltage Dielectric Capacitance Capacitance Failure Rate Terminations Packaging Thickness
LD16 6=6.3V C=X7R Code (In pF) Tolerance A=N/A  B=5%minlead  Available Thickness
LD17 Z =10V D =X5R 2 Sig. Digits + K=£10% 2 = 7" Reel mm.(in)
LD18 Y =16V Number of Zeros M-==+20% 4 =13"Reel'. 0.56 (0.022)
3=25V 0.61(0.024)
5 =50V 076 (0.030)
1.02 (0.040)
1.27 (0.050)

NOTE: Contact factory for availability of Termination and Tolerance ©Options for Specific Part Numbers.
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Low Inductance Capa}xtors (SnPb) AW/}(

0612/0508/0306 X7R & X5R b]electrlc -
Tin Lead Termination “B\’\\ ,\\

PREFERRED SIZES ARE s‘y@p D ‘ K\
) im ) \ 1M
SIZE )]Q).{pe’ 17 XDy LD18

Soldering A VMN Only Reflow Only, ‘((v Reflow/Wave
Packaging \3\\ __ AllPaper Al N\ . Paper/Embossed
MM N7 081015 7 ZM WV 760025
() Length in) r\ / /\ (0.032 = 0.006) \ (0.063 = 0.010)

. N7 600,15 320:025
(W) Width % \ (0063 £ 0,008 010 (0126 £0.010)

63 10 16 16 25

A
22 == A \/Q/ x\
33 . A
38 _\ 7.4 | K
10 ) 1
WVDC 6.3 10 16 25 50 6.3 10 \( 16 25 50 6.3 10 2&1 50
SIZE 0306 \\ _ 0508 oe1y/ :

1
F -

0306 0508 0612 \\.,.
Code | Thickness Code | Thickness Code | Thickness 7] \ { Solid = X7%\\ = X5R
0.61(0.024) 0.56 (0.022) 0.56 (0.022)
0.76 (0.030) 0.76 (0.03
1.02 (0.040) W | 1.02(00.040) | \
N

1.21(0.050)
' X

\ ,
\\ N \\.4\‘
h¢ A Ve

60 n\yé\x\



IDC Low Inductance Capacitors (RoHS) /A\V/)'(
0612/0508 IDC (InterDigitated Capacitors) ’

GENERAL DESCRIPTION %\‘Y

e \Very low equivalent series inductance (ESL), surface mountable,
high speed decoupling capacitor'in 0612 and 0508 case size.

- M"ﬁ \A 0612
e Measured inductances of 60 pH (for 0612) and 50 pH (for 0508) \"

are the lowest in the FR4_mountable device family. Now use 10T i
devices with inductances of 45 pH (for 0612) and 35 pH (for =
0508). B -

e Opposing current flow creates opposing magnetic fields. This - W W '-.\ 0508

causes the. fields 'to cancel, effectively reducing the equivalent
series.inductance.

e Perfect solution for decoupling high speed microprocessors by
allewing.the engineers to lower the power delivery.inductance of
the.entire system through the use of eight vias.

e Overall reduction in decoupling components due*to very low
series inductance and high capacitance.

T

HOW TO ORDER
w 3 L 1 6 D 25 M A T 3 A
Style Case Low Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging -~ Thickness
Size  Inductance _ of 4=4V C=X7R Code(InpF) = Tolerance Rate T=PlatedNi Available  Max, Thickness
2=0508 ESL =50pH Termlngls 6=6.3V D=X5R 2SigDigits+ M=+20% A=N/A and Sn 1=7" Reel mm (in.)
3=0612 ESL=60pH 1=8Terminals 7 - 10v Number of 3=13%Reel< A=0.95 (0.037)
Y =16V Zeros S5=0.55 (0.022)

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

PERFORMANCE CHARACTERISTICS

Capacitance Tolerance | +20% Preferred\ Dielectric Strength blems observed after 2.5 x RVDC
Operation X7R = C to #125°C; for‘S\ onds at 50mA max current
Temperature Range X5R == 't0 +85°C
Temperature Coefficient | +15% (&VDC CTE (ppm/C) — \?\Q
Voltage Ratings \A\Q‘S(qo 16 VDC Thermal Conductivity | 4-5\W/M K
Dissipation Factor V,B.3V = 6.5% max; Terminations :
‘K o o oo ot Plated Nickel and Solder
16V = 3.5% max Max. Thickness 0.037" (0.95mm)
Insulation Resistance 100,000M€2 min, or 1,000M€ per .
(@+25°C, RVDC) uF min.,whichever is less A\
TYPICAL ESL AND IMPEDANCE
10 --
Package Style Measured - JHITS LT
Inductance (pH) £ 1 MLcc_1206 44
< } 4= =
o N L L1
= LT Licc_osi2 b~ LT
1206 MLCC 1200 8 ., -l b
c 0. = —t
3 /<:’<\ | 00 oe2
0612 LICC 170 g o N1 e 1]
= y “N\ /
0.001 by
1 10 100 1000
0508 IDC 50 Frequency (MHz)
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IDC Low Inductance Capacitors (RoHS) /A\V/X(

0612/0508 IDC (InterDigitated Capacitors)

SIZE Thin 0508 0508 Thin 0612 0612
length MM 2.03+0.20 2034020 3.20+0.20 3.20+0.20
(in.) (0.080  0.008) (0.080 + 0,008) (0.126 + 0.008) (0.126  0.008)
Width MM 1.27 £0.20 1727 £0.20 1,60 +0.20 1,60 +0.20
(in.) (0.050  0.008) €.050  0.008) (0.063 = 0.008) (0.063  0.008)
Terminal MM 050+ 0.05 060 £ 0.05 0.80£0.10 0.80+0.10
Pitch (in.) (0.020  0.002) (0:020  0.002) (0.031 = 0.004) (0.031  0.004)
Thickness MM 0.55 MAX. 0.95 MAX. 0.55 MAX. 0.95 MAX,
(in.) (0.022) MAX. (0.037) MAX. (0.022) MAX. (0.037) MAX.
WVDC 4 [e{on]6 | 4 [e63[10[16 ] 4 [63[10][16] 4 [63]1]16
G \) YA\
and Thickness -\ N / -X\
‘ N
0.047 |\ ) N/ »
0068 |\ N 1\ N\
N
] N
R )]
0.22 \ ) \.]
0.33
047

ors

2.2

3.3

-
HIIRINE:
N
I S I
»‘BWL*
J—lJ—l\\J;l\‘h:

Y (

I ey W

|—E —»>

|—

PHYSICAL DIMENSIONS AND PABLAYOUT

PHYSICAL CHIP DIMENSIONS millimeters (inches)

0612
L w BW BL P
3204020 | 1.60+020 | 041+010 | 01892 [ 0.80+0.10
(0126 +0.008) | (0.063 + 0.008) | (0.016 + 0.004) | (0.007+0010) |(0.031 + 0.004)
0508
L w BW BL P
2.03£0.20 127+020 | 0254:010 | 0.1892 | 050+0.05
(0.080+0.008) | (0.050+0.008) | (0.010+0.004) | (0.007+9919) | (0.020  0.002)
62
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Consult factory for additional requirements

=X7R
- =X5R

PAD LAYQUY
DIMENSIONS
0612

AN B c D E
| 0.89 | 165 | 254 | 046 | 0.80
(0:035) | (0.065) | (0.100)| (0.018) | (0.031)
0508

A B C D E
064 | 127 | 191 | 028 | 050
(0.025) | (0.050) | (0.075)| (0.011) | (0.020)




IDC Low Inductance Capacitors (SnPb) / \//X{

A
a
0612/0508 IDC with Sn/Pb. Termination

GENERAL DESCRIPTION S .
AVX will support those customers‘who desire commercial and military type ceramic capacitors Ny

with a new series consisting of a termination with a 5% minimum lead content. This'new series S 1 '-\ S

is AVX’s “LD” series incorporating a “B” in the 12th position of the AVX Catalog Part Number. < L

This fulfills AVX's commitment to providing a full range of products. .

e \ery low equivalent 'series inductance (ESL), surface mountable, high.speed-decoupling
capacitor in 0612 and, 0508 case size.

e Measured inductarices of 60 pH (for 0612) and 50 pH (for 0508)-are the lowest in the FR4 ' W W |
mountable device family. Now use 10T devices with inductances:0f45 pH (for 0612) and 35 '
pH (for 0508):

e Opposing current flow creates opposing magnetic fields. This»causes the fields to cancel,
effectively reducing the equivalent series inductance:

¢ Perfect solution for decoupling high speed microproeessors by allowing the engineers to
lower the power delivery inductance of the entire system through the use of eight vias.

e Overall reduction in decoupling components due to very low series inductance and
high capacitance.

LS

0508

HOW TO ORDER
L 3 L 1 6 D 225 M A B 3 A
Style Case Low Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging Thickness
Size  Inductance of 4=4y C=X7R Code{inpF) Tolerance Rate B =5% min. Available . Max. Thickness
2=0508 ESL=50pH Terminals g_g3y D=X5R: 2SigDigits+ M=x20% A=N/A Lead 1=7" Reel mm (in.)
3=0612 ESL=60pH 1=8Terminals 7 _ 1oy Number of 3=13"Reel A=0.95 (0.037)
Y =16V Zeros $=0.55 (0.022)
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
PERFORMANCE CHARACTERISTICS
Capacitance Tolerance | +20% P@%{r@d Dielectric Strength 0 p\‘ob\ems observed after 2.5 x RVDC
Operation X7R =%55°Cto +125°C; :fp seconds at 50mA max current
Temperature Range L SP\: -55°C to +85°C CTE (ppm/C) 120
Temperature Coefficient | =15% (0VDC) a .
Voltage Ratings 4,6.3,10, 16 VDC Thermal Conductivity | 4-5W/M K
Dissipation Factor 4V, 6.3V = 6.5% max: Terminations . o
10V = 5.0% max. Available Plated Nickel and 5% min. Lead
16V = 3.5% max Max. Thickness 0.037" (0.95mm) \
Insulation.Resistance 100,000MQ min, or 1,000MQ per N
(@+25°C,.RVDC) pF min.,whichever is less S N

TYPICAL ESL AND IMPEDANCE

10 .
Measured W ||\ ] L
Package Style Inductance (pH) 7 1 MLG0_1205 Pee
£ ] BE
e | L] Coc o812 AT
1206 MLCC 1200 g .. - T
g pre - 100 0612
T L /’,—’ —
0612 LICC 170 g o S
T B I R
WASN M
0.001 L
1 10 100 1000
0508 IDC 50 Frequency (MHz)
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IDC Low Inductance Capacitors (SnPb) / \V/)'(
0612/0508 IDC with Sn/Pb Teimination ’

A
n

SIZE Thin 0508 0508 Thin 0612 0612
Longh MM 2.03+0.20 2.034020 320+020 3.20+0.20
)| (©0.080+0008) (0.080 +0,008) 0126 = 0.008) (0.126 + 0.008)
wan MM 127020 127200 160+ 020 160+0.20
)| 0050+ 0008 (0.050 + 0.008) (0.063 = 0.008) (0.063 + 0.008)
Torminal MM 050+ 0.0 0560 + 0.05 0.80+0.10 0.80+0.10
Pitch )| ©020+0002) 0:020 + 0.002) (0.031 = 0.004) (0.031 + 0.004)
Thiokness MM 0.65 MAX. 0.95 MAX. 0.65 MAX. 0.95 MAX.
fin) (0.022) MAX. (0.037) MAX. (0.022) MAX. (0.037%) MAX.
WVDC 4 [ 680,16 | 4 [63]10 [16 | 4 [63] 0] 16| 4 [68] 1] 16
capR| AT \) 7 N
and Thickness | =% %/ A
- /N
0.047 |\ ) N/ »
0,068} N N N\
) N
| N
A Yy
0.22 ) \.]
0.33
047
oce Il
10
15
22
33

o]
HINIRINES
N
I I
»‘BWL
J_lJ_l\\J;l\‘hi

Y (

I ey W

|—E —»>

|—

PHYSICAL DIMENSIONS AND PABLAYOUT

PHYSICAL CHIP DIMENSIONS millimeters (inches)

0612
L w BW BL P
3204020 | 1.60+020 | 041+010 | 01892 [ 080+0.10
(0,126 +0.008) | (0.063 + 0.008) | (0.016 + 0.004) | (0.007+0910) |(0.031 + 0.004)
0508
L w BW BL P
2.03+0.20 127:020 | 0254:010 | 0.18 92 | 050+0.05
(0.080+0.008) | (0.050:0.008) | (0.010+0.004) | (0.007+9919) | (0.020  0.002)
64
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Consult factory for additional requirements

=X7R
- = X5R

PAD LAYQUY
DIMENSIONS
0612

AN B c D E
| 0.89 | 165 | 254 | 046 | 0.80
(0:035) | (0.065) | (0.100)| (0.018) | (0.031)
0508

A B C D E
064 | 127 | 191 | 028 | 050
(0.025) | (0.050) | (0.075)| (0.011) | (0.020)




Low Inductance Capacitors

TAVIAS

LICA® (Low Inductance Decoupling Capacitor Arrays)

g LICA® arrays utilize up to four separate-capacitor sections in one
o ~a ¥ 9 - - ceramic body (see Configurations and, Capacitance Options). These
S J/ 3 214 /S - designs exhibit a number of technicakadvancements:
: / _ ‘ N '/. \/ 7 Low Inductance features—
a \J/ Low resistance platinum electrodes in a low aspect ratio pattern
\'\”ﬁ < Double electrode pickup and perpendicular current paths
< \}( v C4 “flip-chip*.technolegy for minimal interconnect inductance
N y
HOW TOORDER
LICA _QI’»_ _}'_ 102 _I\]ll_ _:?_ WF— 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=2Z T=T55T 102=1000pF M=x20% 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=C4Solder Balls 6 =2"x2" Waffle Pack 2=two B =Established B =No Bar
T55T 104 =100 nF 1=0.875mm Low ESR 8 =2"x2" Black Waffle 4 = four Reliability C =Dot, S55S
5=1.100mm P = Cr-Cu-Au Pack Testing Dielectrics
7 =1.600mm N = Cr-Ni-Au 7 =2"x2" Waffle Pack D =Triangle
X =None w/ termination
TABLE 1 A fZ%'Cig?ng Kk Waffl
Typical Parameters T55T Units T e Tee
Capacitance, 25°C Co Nanofarads w/ termination
Capacitance, 55°C 14 x Co Nanofarads facing up NOTE: Contact factery for
Capacitance, 85°C 0.7xCo Nanofarads C = 4"x4" Waffle Pack availability of Termination and
Dissipation Factor 25° 15 Percent w/ clear lid Tolerance Options for Specific
ESR 20 Megohms Part Numbers:
DC Resistance 0.2 Ohms
IR (Minimum @25°) 2.0 Megaohms
Dielectric Breakdown, Min 500 Volts
Thermal Coefficient of Expansion 8.5 ppm/°C 25-100°
Inductance: (Design Dependent) 30 Pico-Henries
Frequency of Operation DC to'5 Gigaheriz
Ambient Temp Range -55°10,125°C TERMINATION OPTIONS
C4 AND PAD DIMENSIONS C4'SOLDER (97% Pb/3% Sn) BALLS
+. ics) “ - . ._‘_‘
O%,eg(go?nm) }“Centrality = _“_/ J/ J/ - 2
i f s >4 o~ z///
© 000 0.925 +0.03mm X = - .J// “/
—O O+O ©) l L = £.06mm '_ - _‘/
O 0|0 O ' ]
0.925 +0.08mm Fy
® 0 O F
Vertical and
Pitc#:&ioggmm \ Code Face
C4 Ball diameter: |——»  |<«— (t)c:i;etr;g:)en
.164 £.083mm (Optional)
~ u ~ / *NOTE: The C4 pattern TERMINATION OPTION PORN
e i will be within
Ht" = (Hp +.096 +.02mm typ) |:| “Hb"*i.OS 0.1mm of the =y /\
center of the X e
L—"W":tOGmm—»‘ LICA body, in ‘/'< = = A |
i ) - both axes. \ ‘-\ == / /
Pin A1 is the lower left hand ball. ’ )/ — / - /
Code Width Length Height XS~~~
(Body Height) W) () Body (Hp) My A
1 1.600mm 1.850mm 0.875mm '
3 1.600mm 1.850mm 0.650mm >
5 1.600mm 1.850mm 1.100mm y
6 1.600mm 1.850mm 0.500mm
7 1.600mm 1.850mm 1.600mm
v
A
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Low Inductance Capacitors

TAVIAS

LICA® (Low Inductance Decoupling Capacitor Arrays)

LICA® TYPICAL PERFORMANCGE\CURVES

10

160 g
140} i yeglar
. 120f E L
c [e)
gmof § 1-05
§ oor § i \
401+ &, A\ —
o E
20} & .
0 | \ \ \ \ \ \ \ \ r
0% -40, 20 0O 20 40 60 80 100 120 140
Temperature, °C 01 =5 SET
Effect of Bias Voltage and Frequency, Mz
Temperature on a 130 nF LICA® (T55T) Impedance vs. Frequency
LICA VALID PART NUMBER LIST CONFIGURATION
- hemati F
Part Number Voltage | Thickness (mm) Ca;l):;t(:zltkgl;’seper SDc ¢ B ane Code Face
LICA3T193M3FC4AA 25 0.650 4 .
LICA3T153P3FC4AA 25 0.650 4 CAP c || B {lA
LICA3T134M1FC1AA 25 0.875 1 \ '
LICA3T104P1FC1AA 25 0.875 1 ' ]
LICA3T333M1FC4AA 25 0.875 4
LICA3T263P3FC4AA 25 0.650 4 Schematic Cade Face
LICA3T244M5FC1AA 25 1.100 1 o1 o o2 B
LICA3T194P5FC1AA 25 1.100 1
LICA3T394M7FC1AB 25 1.600 1 H H
LICA3T314P7FC1AB 25 1.600 1
Extended Range h h
LICAZT623M3FC4AB 10 0.650 4 o .
LICA3ST104M3FC1A 25 0.650 1 Schematic
LICA3T803P3FC1A 25 0.650 1 D1 B1 X B2
LICAST503M3FC2A 25 0.650 2 p p
LICA3T403P3FC2A 25 0.650 2 CAP 1 CAP2
LICA3S253M3FC4A 25 0.650 4 h h
LICAZD753M3FC4AD 10 0.650 4 c Al 2 AR
LICAZD504M3FC1AB 10 0.650 1 D3 B3 D4 B4
LICAZD6OAM7ECTAB’ | 10 1.600 1 p p
LICA3D193M3FC4AB 25 0.650 4 cAP3 %

J

WAFFLE PACK OPTIONS FOR LICA®

Code Face
to Denote
Orientation

Option "6"
100 pcs.
per2" x 2"
package

Eﬂ,wh

w\:‘

Note: Standard configuration is
Termination side down

66

Code Face
to Denote
Orientation

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

LICA® PACKAGING SCHEME “M™AND “R”

8mm conductive plastic tape on reel:

“M”=T7" reel max. qty. 3,000, “R”=13" reel max. qty. 8,000
Wells for LICA® patt, C4 side down
1.75mm % 2.01mm x 1.27mm deep
on SMConters 0.64mm Push Holes

N\E] © 9]
\p O O

Sprocket Holes: 1.55mm, 4mm pitch

76 pieces/foot

Code Face

to Denote

Orientation
(Typical)

1.75mm

O

JAV/A



High Voltage MLC Chips YAV X¢

For 600V to 5000V Application

y Q\l High value, low leakage and small sizeare difficult parameters to obtain
in capacitors for high voltage systems. AVX'special high voltage MLC
) chip capacitors meet these performance characteristics and are
designed for applications such _as snubbers in high frequency power
converters, resonators in SMPS, ‘and high voltage coupling/dc blocking.

These high voltage chip designs exhibit low ESRs at high frequencies.

Larger physical sizes than-normally encountered chips are used to make
high voltage MLC. chip products. Special precautions must be taken in
applying these chips in surface mount assemblies. The temperature
gradient during-heating or cooling cycles should not exceed 4°C per
second. The preheat temperature must be within 50°C of the peak tem-
peraturesreached by the ceramic bodies through the soldering process.
Chip, sizes*1210 and larger should be reflow soldered only. Capacitors
may require protective surface coating to prevent external arcing.

630V RA

HOW TO ORDER

T T 1A A
AVX Voltage Temperature Capacitance Code Capacitance Test Level Termination* Packaging Special
Style 600V/630V =C Coefficient (2 significant digits Tolerance™, A = Standard 1 =Pd/Ag 1=7"Reel Code
0805 1000V = A CoG =A + no. of zeros) COG:J =+5% T = Plated 3 =18"Reel A= Standard
1206 1500V = S X7R=C Examples: K =+10% Ni and Sn 9 = Bulk
1210 2000V = G 10 pF =100 M = +20% (RoHS Compliant)

1808 2500V =W 100 pF =101, X7R:K =+10%
1812 3000V =H 1,000 pF = 102 M = +20%
1825 4000V = J 22,000 pF =223 Z = +80%,
2220 5000V =K 220,000 pF = 224 -20%
2225 NuF=105
3640

*Note: Terminations with 5% minimum lead (Pb) is available,'see pages 69 and 70 for LD style.

Notes: Capacitors with X7R dielectrics are not inténded for-applications across AC supply mains or AC line filtering with polarity. reversal. Contact plant for recommendations.
Contact factory for availability of Termination'and Tolerance options for Specific Part Numbers.

v %\W\V

7
-+ 2

I RoHS
X COMPLIANT
t—>| |‘/
DIMENSIONS millimeters (inches)
SIZE 0805 1206 1210* 1808* 1812* 1825* 2220* 2225* 3640*
(L) Length 2.01+£0.20 3.20 £ 0.20 3.20 £ 0.20 457 £0.25 4.50+0.30 450+ 0.30 5.70'+ 0.40 572 +0.25 9.14 £+ 0.25
(0.079 £ 0.008) | (0.126 + 0.008) | (0.126 + 0.008) | (0.180 + 0.010) [ (0.177 £ 0.012) | (0.177 + 0.012)4(0.224 + 0.016) | (0.225 + 0.010) | (0.360 + 0.010)
(W) Width 1.25+0.20 1.60 +£0.20 2.50+0.20 2.03 £ 0.25 3.20 £ 0.20 6.40 + 0.30 5,00+ 0.40 6.35 + 0.25 10.2 £ 0.25
(0.049 +0.008) | (0.063 + 0.008) | (0.098 + 0.008) [ (0.080 = 0.010) | (0.126 + 0.008) | (0.252.% 0:012) [{0.197 + 0.016) | (0.250 + 0.010) | (0.400 + 0.010)
(T) Thickness 1.30 1.52 1.70 2.03 2.54 2.54 3.30 2.54 2.54
Max. (0.051) (0.060) (0.067) (0.080) (0.100) (0:100) (0.130) (0.100) (0.100)
() terminal min. | 0.50+0.25 | 0.25(0.010) | 0.25(0.010) | 0.25(0.010) | 0.25(0.016) -]~ 0:25,(0.010) | 0.25(0.010) | 0.25(0.010) | 0.76 (0.030)
max. | (0.020 + 0.010)| 0.75(0.030) | 0.75(0.030) | 1.02(0.040) | 1.02(0.040)™| ¥1.02 (0.040) | 1.02(0.040) | 1.02(0.040) | 1.52(0.060)

*Reflow Soldering Only

JAV/A o7



High Voltage MLC Chips YAV X¢

For 600V to 5000V Applications
COG Dielectric

Performance Characteristics

Capacitance Range 10 pF to 0.047 pF

(25°C, 1.0 £0.2 Vrms at 1kHz, for < 1000 pF use 1 MHz)
Capacitance Tolerances +5%, £10%, +20%
Dissipation Factor 0.1% max. (+25°C, 1.0 £0:2.Vrms, 1kHz, for < 1000 pF use 1 MHz)
Operating Temperature Range -55°C to +125°C
Temperature Characteristic 0 +30 ppm/°C (0-VDC)
Voltage Ratings 600, 630, 1000, 500, 2000, 2500, 3000, 4000 & 5000 VDC (+125°C)
Insulation Resistance (+25°C, at 500 VDC) 100K MQ min:or 1000 MQ - pF min., whichever is less
Insulation Resistance (+125°C, at 500 VDC) 10K MQ'min»or 100 MQ - uF min., whichever is less
Dielectric Strength Minimum, 120% rated voltage for 5 seconds at 50 mA max. current

HIGH VOLTAGE COG CAPACITANCEYWALUES

VOLTAGE 0805 1206 1210 1808 1812 1825 2220 2225 3640
600/630 min. 10pF 10 pF 100 pF 100 pF 100 pF 1000 pF 1000 pF 1000 pF 1000 pF
max. 330pF 1200 pF 2700 pF 3300 pF 5600 pF 0.012 uF 0.012 uF 0.018 uF 0.047 pF
1000 Min. 10pF 10 pF 10 pF 100 pF 100 pF 100 pF 7000 pF 1000 pF 1000 pF
max. 180pF 560 pF 1500 pF 2200 pF 3300 pF 8200 pF 0.010 pF 0.010 uF 0.022 uF
1500 MiN. — 10 pF 10 pF 10 pF 10 pF 100 pF 100 pF 100 pF 100 pF
max. — 270 pF 680 pF 820 pF 1800 pF 4700 pF 4700 pF 5600 pF 0.010°uF
2000 min. — 10 pF 10 pF 10 pF 10 pF 100 pF 100 pF 100 pF 100pF *
max. — 120 pF 270 pF 330 pF 680 pF 1800 pF 2200 pF 2700 pF 6800 pF
o50g MiN. — — — 10 pF 10, pF 10 pF 100 pF 100 pF 100 pF
max. — — — 180pF 470 pF 1200 pF 1500 pF 1800 pF 3900 pF
3000 MiN. — — — 10 pF 10 pF 10 pF 10 pF 10 pF 100 pF
max. — — — 120 pk 330 pF 820 pF 1000 pF 1200.pF 2700 pF
4000 min. — — — 10 pk 10 pF 10 pF 10 pF 10.pRM 100 pF
max. — — — 47 pF 150 pF 330 pF 470 pF 560 pF | 1200 pE
min. == == == = == == == — 10 p
5000 ax — — — | _ — — — ) 820 pF

X7R Dielectric

Performance Characteristics

Capacitance Range 10 pF to 0.56 uF (25°C, 1.0 £0.2 Virms at- TkHz)
Capacitance Tolerances +10%; +20%; +80%, -20%
Dissipation Factor 2.5% max. (+25°C, 1.0 +0:2"Vrms, 1kHz)
Operating Temperature Range -55°C to +125°C
Temperature Characteristic +15% (0 VDC)
Voltage Ratings 600, 630, 1000, 1500, 2000, 2500, 3000, 4000 & 5000 VDC (+125°C)
Insulation Resistance (+25°C, at 500 VDC) 100K MQ min.>or 1000 MQ - yF min., whichever is less
Insulation Resistance (+125°C, at 500 VDC) 10K MQ min. or100 MQ - uF min., whichever is less
Dielectric Strength Minimum 120% rated voltage for 5 seconds at 50 mA max. current
HIGH VOLTAGE X7R MAXIMUM CAPACITANCE VALUES
VOLTAGE 0805 1206 1210 1808 1812 1825 2220 2225 3640
600/630 min. 100pF 1000 pF 1000 pF 1000 pF 1000 pF 0.010 pF 0.010 pF 0.010.pF 0.010 pF
max. 6800pF 0.022 yF 0.056 pF 0.068 uF 0.120 yF 0.270 pF 0.270 yF 0:330 pF 0.560 Yk
1000 M- T00pF 700 pF 7000 pF 7000 pF 1000 pF 7000 pF 7000 pF 1000 pF 0.010 Uk
max. 1500pF 6800 pF 0.015 pF 0.018 pF 0.039 pF 0.100 pF 0.120 pFE 0.150 pF 0.220 pF
1500 Min. = 700 pF 700 pF 700 pF 700 pF 1000 pF 7000 pF 1000 pF 1000 pF
max. — 2700 pF 6800 pF 6800 pF 0.015 pyF 0.056 pF 0.056 pF 0.068 uF 0.100 pF
2000 min. — 10 pF 100 pF 100 pF 100 pF 100 pF 1000 pF 1000 pF 1000 pF
max. — 1500 pF 3900 pF 3300 pF 8200 pF 0.027 uF 0.027 uF 0.033 pF 0.027 pF
o500 MN. = = = 10 pF 10 pF T00pF | 100 pF 700 pF 7000 pF
max. — — — 2200 pF 5600 pF 0.015.uk 0.018 pF 0.022 uF 0.022 uF
3000 M- = = = 10 pF T0 pF T00:pF 700 pF 700 pF 7000 pF
max. = = = 1800 pF 4700 pF 0.012°uR 0.012 yF 0.015 yF 0.018 pF
2000 M- = = = = = \ ¥ = = 100 pF
max. = — — = = — = — 6800 pF
min. = = = = = = = = 100 pF
5000 max. — — — — — — — — 3300 pF
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High Voltage MLC Chips
Tin/Lead Termination “B”
For 600V to 5000V Application

TAV/AS

630V RA

HOW TO ORDER

AVX Corporation will support.thosé customers for commercial and mili-
tary 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 previding‘a full range of products to our customers. AVX
has provided in.the following pages, a full range of values that we are
offering in this “B”termination.

Larger physical'sizes than normally encountered chips are used to make
high-voltagexMLC chip product. Special precautions must be taken in
applying these chips in surface mount assemblies. The temperature
gradient during heating or cooling cycles should not exceed 4°C per
second. The preheat temperature must be within 50°C of the peak tem-
perature reached by the ceramic bodies through the soldering process.
Chip sizes 1210 and larger should be reflow soldered only. Capacitors
may require protective surface coating to prevent external arcing.

LU = A L I VS
AVX Voltage Temperature Capacitance Code Capacitance Test Termination ~ Packaging. ~Special Code
Style 600V/630V =C  Coefficient (2 significant digits Tolerance Level B=5%MinPb 1=7"Reel} “A = Standard

LDO5 - 0805 1000V =A COG=A + no. of zeros) COG: J=+5% A = Standard 3=A8! Reet
LDO6 - 1206 1500V =S X71R=C Examples: K=+10% 9 =Bulk
LD10- 1210 2000V =G 10 pF= 100 M = +20%

D08 - 1808 2500V =W 100pFE=101  X7R: K=x10%

LD12 - 1812 3000V =H 1,000 pk,= 102 M = +20%

LD13 - 1825 4000V = J 22,000 pF =223 Z = +80%, -20%

D20 - 2220 5000V = K 220,000 pF = 224

LD14 - 2225 1 pF =105

D40 - 3640

Notes: Capacitors with X7R dielectrics arexnot intended for applications across AC supply mains or AC line filtering with polarity reversal. Contact plant for recommendations.
Contact factory for availability of<Termination and Tolerance options for Specific Part Numbers.

/\

—w

Y4

/ L
T
*\ -
|4/
t—>|
DIMENSIONS millimeters (inches)
SIZE LDO05 (0805) | LDO06 (1206) | LD10* (1210) | LDO8* (1808) | LD12* (1812) | LD13* (1825) | LD20* (2220) | LD25* (2225) | LD40* (3640)
(L) Length 2.01+£0.20 3.20 £ 0.20 3.20 £ 0.20 4,57 +0.25 4,50 + 0.30 4.50 + 0.30 5.70 £ 0,40 572 +0.25 9.14 + 0.25
(0.079 + 0.008) | (0.126 + 0.008) | (0.126 + 0.008) | (0.180 + 0.010) | (0.177 £ 0.012) | (0.177 + 0.012) | (0.224-+ 0.016) | (0.225 + 0.010) | (0.360 + 0.010)
(W) Width 1.25+0.20 1.60 + 0.20 2.50 +0.20 2.03+0.25 3.20+0.20 6.40 + 0.30 5.00.+ 0.40 6.35 + 0.25 10.2 +0.25
(0.049 +0.008) | (0.063 + 0.008) | (0.098 + 0.008)|(0.080 + 0.010) | (0.126 + 0.008) | (0.252 + 0.012){ (0:197'+ 0.016) | (0.250 + 0.010) | (0.400 + 0.010)
(T) Thickness 1.30 1.52 1.70 2.03 2.54 2154 3.30 2.54 2.54
Max. (0.051) (0.060) (0.067) (0.080) (0.100) (0:100) (0.130) (0.100) (0.100)
(t) terminal  min. | 0.50 + 0.25 0.25 (0.010) 0.25(0.010) | 0.25(0.010) 0.25 (0.010) 025 (0,010) | 0.25(0.010) 0.25 (0.010) 0.76 (0.030)
max. | (0.020 + 0.010)| 0.75 (0.030) 0.75(0.030) | 1.02 (0.040) 1.02 (0.040) 1:02:(0.040) 1.02 (0.040) 1.02 (0.040) 1.52 (0.060)
* Reflow soldering only.
v
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High Voltage MLC Chips 2\/1)
Tin/Lead Termination “B” AV

For 600V to 5000V Application

COG Dielectric

Performance Characteristics

Capacitance Range 10 pF to 0.047 pF

(25°C, 1.0 £0.2 Vrms at.1kHz; for < 1000 pF use 1 MHz)
Capacitance Tolerarices +5%, +10%, +20%
Dissipation Factor 0.1% max. (+25°€, 1.0 £0.2 Vrms, 1kHz, for < 1000 pF use 1 MHz)
Operating Temperature Range -55°C to +125°C
Temperature Characteristic 0 £30 ppm/°CH0 VDC)
Voltage Ratings 600, 63051000, 1500, 2000, 2500, 3000, 4000 & 5000 VDC (+125°C)
Insulation Resistance (+25°C, at 500 VDC) 100K MQ min. or 1000 MQ - uF min., whichever is less
Insulation Resistance (+125°C, at 500 VDC) 10K M min. or 100 MQ - uF min., whichever is less
Dielectric Strength Minimum 120% rated voltage for 5 seconds at 50 mA max. current

HIGH VOLTAGE COG CAPACITANCE VALUES

VOLTAGE [LDO5 (0805) | LD06 (1206) | LD10 (1210) | LD08 (1808) | LD12 (1812) | LD25 (1825) | LD20 (2220) | LD25 (2225) | LD40 (3640)

600/630 min. 10pF 10 pF 100 pF 100 pF 100 pF 1000 pF 1000 pF 1000 pF 1000 pF
max. 330pF 1200 pF 2700 pF 3300 pF 5600 pF 0.012 pF 0.012 yF 0.018 pF 0.047 pF

1000 min. 10pF 10 pF 10 pF 100 pF 100 pF 100 pF 1000 pF 1000 pF 1000 pF
max. 180pF 560 pF 1500 pF 2200 pF 3300 pF 8200 pF 0.010 pF 0.010 pF 0.022uF

1500 Min. — 10 pF 10 pF 10 pF 10 pF 100 pF 100 pF 100 pF 100 pF
max. — 270 pF 680 pF 820 pF 1800 pF 4700 pF 4700 pF 5600 pF 0.010 uF

2000 min. — 10 pF 10 pF 10 pF 10 pF 100 pF 100 pF 100 pF 100 pF
max. — 120 pF 270 pF 330.pF 680 pF 1800 pF 2200 pF 2700 pF 6800pF

2500 min. — — — 10 pF 10 pF 10 pF 100 pF 100 pF 100 pF
max. — — — 180 pF 470 pF 1200 pF 1500 pF 1800 pF 3900 pF

3000 MmN — — — 10 pF 10 pF 10 pF 10 pF 10.pE 100 pF
max. — — — 120 pF 330 pF 820 pF 1000 pF 1200 pF 2700 pF

4000 min. — — — TOPF 10 pF 10 pF 10 pF 10 pF 100 pF
max. — — — 47 pF 150 pF 330 pF 470 pF 560ypF 1200 pF

min. — — — — — — — — 10 pF

5000 . — — X — — — / — 820 pF

X7R Dielectric

Performance Characteristics

Capacitance Range 10 pF to 0.56 pF (25°C, 1.0 +0.2 Vrmis at 1kHz)

Capacitance Tolerances +10%; +20%; +80%, -20%

Dissipation Factor 2.5% max. (+25°C, 1.0+0.2 Virms, 1kHz)

Operating Temperature Range -55°C to +125°C

Temperature Characteristic +15% (0 VDC)

Voltage Ratings 600, 630, 1000, 1500,2000, 2500, 3000, 4000 & 5000 VDC (+125°C)
Insulation Resistance (+25°C, at 500 VDC) 100K MQ min=<or 1000 MQ - yF min., whichever is less

Insulation Resistance (+125°C, at 500 VDC) 10K MQ minior 100 MQ - uF min., whichever is less

Dielectric Strength Minimum 120% rated voltage for 5 seconds at 50 mA max. current

HIGH VOLTAGE X7R MAXIMUM CAPACITANCE VALUES

VOLTAGE |LDO5 (0805) |LD06 (1206) | LD10 (1210) | LDO8 (1808) | LD12 (1812) | LD25 (1825) | LD20 (2220) | LD25.{2225) | LD40 (3640)

600/630 MiN. 100pF 1000 pF 1000 pF 1000 pF 1000 pF 0.010 pF 0.010 pF 0.010WF 0.010 pF
max.| 6800pF 0.022 pF 0.056 pF 0.068 pF 0.120 pF 0.270 pF 0.270 pF 0.830 pF 0.560 pF

1000 Min. 100pF 100 pF 1000 pF 1000 pF 1000 pF 1000 pF 1000 pF 1000 pF 0.010 pF
max.| 1500pF 6800 pF 0.015 pF 0.018 pF 0.039 uF 0.100 pF 0.120 uF 0.150 pF 0.220 pF

1500 Min. — 100 pF 100 pF 100 pF 100 pF 1000 pF 1000 pE 1000 pF 1000 pF
max. — 2700 pF 6800 pF 6800 pF 0.015 pF 0.056 pF 0.056 pFE 0.068 pF 0.100 pF

o000 Min. — 10 pF 100 pF 100 pF 100 pF 100 pF 7000 pF 1000 pF 1000 pF
max. — 1500 pF 3900 pF 3300 pF 8200 pF 0.027 pF 0.027 uF 0.033 pF 0.027 pF

o500 MIN. — — — 10 pF 10 pF 100pF 100 pF 100 pF 1000 pF
max. — — — 2200 pF 5600 pF 0.015'WF 0.018 pF 0.022 pF 0.022 pF

3000 MiN. — — — 10 pF 10 pF 100 pk 100 pF 100 pF 1000 pF
max. — — — 1800 pF 4700 pF 0,012 yk 0.012 uF 0.015 pF 0.018 pF

min. — — — — — - — — 100 pF

4000 may. — — — — — — — — 6800 pF
min. — — — — — — — — 100 pF

5000 . — — — — — — — — 3300 pF
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CECC Ceramic Chips TAVIN

FEATURES
High Reliability CECC Ceramic Chips:Capacitors for Military & Avionics applications

HOW TO ORDER
\T f l *“{’é\ ! T
I%?e Size Class Voltage cltance Tolerance Packaging
AN N| kehBar 12 = 0805 C=NPO D = 50/63 \ EIA code NPO  F==+1% SUFFIX
rm 20 = 1206 Z=X7R E=1004 \ ondor4 G = +2% Burn-in 100% 168H =T5
Ac\tsuv r Palladium 13 = 1210 F = 200 digits J==5% Burn-in 100% 48H =T3
14 =1812 XN K =+10% No burn-in ==
\ 15 = 2220 X X7TR  J==+5%
K=+10%
M = £20%
QUALIFIED VS CECC 32101-801
Class: NPO + X7R (2C1/BX available on request)
Sizes: 0805, 1206, 1210, 1812, 2220 (0603 qualification pending)
Voltages: 50, 100, 200 (500V on request)
Terminations: Silver Palladium or Nickel barrier + tin lead finish
CAPACITANCE vs VOLTAGE TABKE
Size NPO* X7~ N
50V 100U\ 200V 50V v 200V
0805 4.7 > 1500pF 4.7 —1500pF 10 > 470pF 0.47 ~ 68nF 0.47 >'39nF 0.33 ~> 18nF
1206 10 > 4700pF 10%> 4700pF 10 ~ 1500pF 1->180nF [\, 1 - 100nF 0.1 - 39nF
1210 10 > 8200pF,_[* 10 +'8200pF 22 — 2700pF 10 > 330nF  [X_ .47 > 220nF 0.47 — 100nF
1812 0.4~ 18nF <}~ 011 — 18nF 0.47 - 5.6nF 47 > 680NEN | 10— 470nF 1 180nF
2220 047 > 390k Y| 0.47 > 39nF 0.1 > 12nF 0.1% 164F) 0.047 > 1pF 4.7 —» 390nF

*NPO Class (range available with tolerance: 1, 2, 5, 10%)
**X7R Class (range available with tolerance: 5, 10, 20%)

Available Reliability Levels:

Suffix: == = qualified following CECC 32101-801 [no burn-in]

Suffix: T3% = according to CECC 32100-002 or 003; Established reliability level
(Equivalent to MIL-R) [100% burn-in: 48H @ 2 x Ur]

Suffix:T5 =according to CECC 32100-002 or 003; Established reliability level
(Equivalent to MIL-S) [100% burn-in: 168H @ 2 x Ur]
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MIL-PRF-55681/Chips YAV X¢

Part Number Example
CDRO1 thru CDRO06

V& MILITARY DESIGNATION PER MIL-PRF-55681
\ Part Number Example
\\\ L CDROL "BP 101 B K S M
w 22
o \\\ |e—Dp—] ¢ |~—
VA MIL Style
\ N Voltage-temperature
l A Limits
A\ Capacitance
T
e \\\i | | ‘I, Rated Voltage
Y\ \\ Capacitance Tolerance

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

MIL Style: CDR0O1, CDR02, CDR03, CDR04, CDRO05, Termination Finish:

CDR06 M.=Palladium Silver U = Base Metallization/Barrier

Volt T ture Limits: N = Silver Nickel Gold Metal/Solder Coated*

oltage emperao ure Limits: ) o S = Solder-coated W = Base Metallization/Barrier
BP =0 = 30 ppm/°C without voltage; 0 + 30 ppm/°C. with Metal/Tinriech(Tir or Tin/
rated voltage from -55°C to +125°C LeaciAlloy)

BX = +15% without voltage; +15 —25% with.rated voltage
from -55°C to +125°C

Capacitance: Two digit figures followed by multiplier
(number of zeros to be added) e.g., 101 = 100 pF

Rated Voltage: A = 50V, B = 100V
Capacitance Tolerance: J+ 5%, K+ 10%, M + 20%

*Solder shall have a melting point of 200°C or less.

Failure Rate Level: M = 1.0%, P =.1%, R =.01%,
S=.001%

Packaging: Bulk is.standard packaging. Tape and reel
per RS481 is available. upon request.

CROSS REEERENCE: AVX/MIL-PRF-55681/CDRO1 - THRU CDRO06*

Per. ' | AVX . T ickzness‘ (T) D Termination Band
MIL-PRF-55681 | Style | -ength () | Width (W) sz, T Min. | Max. | Min. Max. | Mih.(\
CDRO1 0805 | .080+.015 |.050+.015| 055 | 020 | — 030 — 010
CDRO2 1805 | 180+ .015 |.050+.015 | .055 | 020 | — — 030>, | Y010
CDRO3 1808 | 180+ .015 |.080+ 018 | .080 | 020 | — — 0300\ | 010
CDRO4 1812 | 180+ .015 | 125+.015 | .080 | 020 | — — [os0° 010
<

CDRO5 1825 | .180 j&? 250 35)1250 080 | 020 | — | om0 010
CDR06 2005 | 205+ .020 |.250+.020 | .080 | 020 | — fo— 030 010

*For CDR11, 12, 13, and 14 see AVX Microwave Chip Capacitor Catalog
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MIL-PRF-55681/Chips YAV X

Military Part Number Identification
CDRO1 thru CDRO06

CDRO1 thru CDR06 to MIL-PRF-55681 ‘

Military Rated temperature | WWDC Military Rated temperature | WWDC
Type Capacitance. | Capacitance and voltage- Type Capacitance | Capacitance and voltage-
Designation in pF tolerance |temperature limits Designation. in pF tolerance |temperature limits
3 N~ S R
AVX Style 0805/CDRO1 AVX Style 1808/CDR03
CDRO1BP100B--- 10 JK BP 100 CDR03BR331B--- 330 JK BP 100
CDRO1BP120B-- ) J BP 100 CDRO3BP391B--- 390 J BP 100
CDRO1BP1508-+ 15 JK BP 100 CDROBBP471B--- 470 JK BP 100
CDRO1BP180B--- 18 J BP 100 GDR03BP561B--- 560 J BP 100
CDRO1BP220B--- 22 JK BP 100 CDR03BP681B--- 680 JK BP 100
CDRO1BR270B-+- 27 J BP 100 CDR03BP821B-- 820 J BP 100
CDRO1BP330B--- 33 JK BP 100 CDRO3BP102B--- 1000 JK BP 100
CDROTBR390B--- 39 J BP 100 CDR03BX123B-- 12,000 K BX 100
GDRO1BP470B--- 47 JK BP 100 CDR03BX153B--- 15,000 KM BX 100
CDRO1BP560B--- 56 J BP 100 CDR03BX183B--- 18,000 K BX 100
CDRO1BP680B--- 68 JK BP 100 CDR03BX223B--- 22,000 KM BX 100
CDRO1BP820B--- 82 J BP 100 CDRO3BX273B--- 27,000 K BX 100
CDRO1BP101B--- 100 JK BP 100 CDR03BX333B--- 33,000 KM BX 100
CDRO1B--121B--- 120 JK BP,BX 100 CDRO3BX393A--- 39,000 K BX 50
CDRO1B--151B--- 150 JK BP,BX 100 CDRO3BX473A--- 47,000 KM BX 50
CDRO1B--181B--- 180 JK BP,BX 100 CDRO3BX563A--- 56,000 K BX 50
CDR01BX221B--- 220 KM BX 100 CDRO3BX683A--- 68,000 KM BX 50
CDRO1BX271B--- 270 K BX 100 -
CDRO1BX331B--- 330 KM BX 100 M Style 1812/CDR04 ¢
CDRO1BX391B--- 390 K BX 100 i, e
CDRO1BX471B--- 470 KM BX 100 €DRO4BP122B--- 1200 J BP 100
CDRO1BX561B--- 560 K BX 100 CDR04BP152B--- 1500 JK BR 100
CDRO1BX681B--- 680 KM BX 100 CDR04BP182B--- 1800 J BP 100
CDRO1BX821B--- 820 K BX 100 CDR04BP222B--- 2200 JK BR 100
CDRO1BX102B--- 1000 KM BX 100 CDR04BP272B--- 2700 J BP 100
CDR01BX122B--- 1200 K BX 100 CDR04BP332B--- 3300 JK BP 100
CDRO1BX152B--- 1500 KM BX 100 CDR04BX393B--- 39,000 K BX 100
CDRO1BX182B--- 1800 K BX 100 CDR04BX473B--- 47,000 KM BX 100
CDR01BX222B--- 2200 KM BX 100 CDR04BX563B--- 56,000 K BX 100
CDRO1BX272B--- 2700 K BX 100 CDRO04BX823A--- 82,000 K BX 50
CDRO1BX332B--- 3300 KM BX 100 CDRO04BX104A--- 100,000 KM BX 50
CDRO1BX392A--- 3900 K BX 50 CDRO4BX124A--- 120,000 K BX 50
CDRO1BX472A--- 4700 Kiv BX 50 CDRO4BX154A--- 150,000 KM BX 50
< XX CDRO4BX184A--- 180,000 K BX 50
AVX Style 1805/CDRO\ \, \
AVX Style 1825/€DR05
CDR02BP221B--- 220 JK BP 100 Y
CDR02BP271B--- 270 J BP 100 CDRO5BP392B-% 3900 JK BP 100
CDR02BX392B--- 8900 K BX 100 CDRO05BP472B-- 4700 JK BP 100
CDRO2BX472B--- 4700 KM BX 100 CDRO5BP562Bx:- 5600 JK BP 100
CDR02BX562B-- 5600 K BX 100 CDRO5BX683B--- 68,000 KM BX 100
CDR02BX682B--- 6800 KM BX 100 CDRO5BX823B--- 82,000 K BX 100
CDRO2BX822B--- 8200 K BX 100 CDRO5BX104B--- 100,000 KM BX 100
CDR02BX103B-~- 10,000 KM BX 100 GDRO5BX124B--- 120,000 K BX 100
CDROZBX128A-—- 12,000 K BX 50 CDR05BX154B--- 150,000 KM BX 100
CDROZBX153A"- 15,000 KM BX 50 CDRO5BX224A-- 220,000 KM BX 50
CDRO2BX183A--- 18,000 K BX 50 CDRO5BX274A--- 270,000 K BX 50
CDROZBX223A-- 22,000 KM BX 50 CDROSBX334A-— 330,000 KM BX 50
L ¥
Add appropriate failure rate AVX Style 2225/CDR06 ‘\ \
Add appropriate termination finish CDR06BP682B--- 6800 J.K BP 100
CDR06BP822B--- 8200 4K BP 100
Capacitance Tolerance CDR06BP103B--- 10,000 J K BP 100
CDROBBX394A--- 390,000 K BX 50
CDROBBX474A--- 470,000 KM BX 50

I— Add appropriate failure rate
Add appropriate termination finish

Capacitance Tolerance
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MIL-PRF-55681/Chips

Part Number Example
CDR31 thru CDR35

TAV/AS

MIL Style

Voltage-temperature
Limits

MILITARY DESIGNATION PER MIL-PRF-55681

Part Number Example
(example)

CDR&1BP 101 B K S M

Capacitance
Rated Voltage
Capacitance Tolerance
Termination Finish
Failure Rate

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

MIL Style: CDR31, CDR32, CDR33, CDR34, CDR35

Voltage Temperature Limits:
BP =0 + 30 ppm/°C without voltage; O = 30 ppm/°C with
rated voltage from -55°C to +125°C

BX = £15% without voltage; +15 —25% with. rated voltage
from -55°C to +125°C

Capacitance: Two digit figures followed by multiplier
(number of zeros to be added) e.g., 101 = 100 pF

Rated Voltage: A = 50V, B = 100V

Capacitance Tolerance:; C.+ .25 pF, D+ 5pF, F+ 1%
J+5%, K+ 10%, M + 20%

Termination Finish:
M = Palladium Silver
N = Silver Nickel Gold
S = Solder-coated

Y =100% Tin

U = Base Metallization/Barrier
Metal/Solder Coated*

W = Base Metallization/Barrier
Metal/Tinned\(Tin or Tin/
Lead Alloy)

*Solder shall have a melting point of 200°C or less.

Failure Rate Level: M=1.0%, P =.1%, R =.01%,
S=.001%

Packaging: Bulk'is.standard packaging. Tape and reel
per RS481 isravailable upon request.

CROSS REFERENCE: AVX/MIL-PRF-55681/CDR81 THRU CDR35

Per MIL-PRF-55681 | AVX | Length (L) | Width (W) | Thickness (T) D Termination Band (f)
(Metric Sizes) Style (mm) (mm) Max. (mm) | Min. (mm) | Max. (mm) | Min. (mm)
CDR31 0805 2.00 1.25 1.3 .50 70 Al 20
CDR32 1206 3.20 1.60 1.3 — 7RG .30
CDR33 1210 3.20 2.50 1.5 — w70 N | 30
CDR34 1812 4.50 3.20 1.5 — 70 .30
CDR35 1825 4.50 6.40 15 — K 70 30
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MIL-PRF-55681/Chips YAV X

Military Part Number Identification CDR31

CDR31 to MIL-PRF-55681/7
Military Rated temperature | WWDC Military Rated temperature | WVDC
Type Capacitance | Capacitance and voltage- Type Capacitance | Capacitance and voltage-
Designation 1/ in pF tolerance | temperature limits Designation 1/ in pF tolerance |temperature limits
N
AVX Style 0805/CDR31 (BP) AVX Style 0805/CDR31 (BP) cont'd
CDR31BP1R0B--- 10 B,C BP 100 CDR31BP101Bx-+ 100 F,J,K BP 100
CDR31BP1R1B--- 1A B,C BP 100 CDR31BP111B--* 110 FJK BP 100
CDR31BP1R2B--- 1.2 B,C BP 100 CDR81BP121B--- 120 FJK BP 100
CDR31BP1R3B:-- 1.3 B,C BP 100 CDR31BP131B--- 130 F,J,K BP 100
CDR31BP1R5B-* 1.5 B,C BP 100 CDR31BP151B--- 150 FJK BP 100
CDR31BR1R6B--- 1.6 B,C BP 100 CDR31BP161B--- 160 FJK BP 100
CDR31BP1R8B-*; 1.8 B,C BP 100 CDR31BP181B--- 180 FJ.K BP 100
CDR31BP2RUB--- 2.0 B,C BP 100 CDR31BP201B--- 200 F,J,K BP 100
CDR81BP2R2B--- 22 B,C BP 100 CDR31BP221B--- 220 FJK BP 100
CDR31BP2R4B--- 2.4 B,C BP 100 CDR31BP241B--- 240 FJ.K BP 100
CBR31BP2R7B--- 2.7 B,CD BP 100 CDR31BP271B--- 270 FJK BP 100
CDR31BP3R0B--- 3.0 B,C,.D BP 100 CDR31BP301B--- 300 FJK BP 100
CDR31BP3R3B--- 3.3 B,C,D BP 100 CDR31BP331B--- 330 F,J,K BP 100
CDR31BP3R6B--- 3.6 B,C,D BP 100 CDR31BP361B--- 360 FJ.K BP 100
CDR31BP3R9B--- 3.9 B,.C,.D BP 100 CDR31BP391B--- 390 FJK BP 100
CDR31BP4R3B--- 4.3 B,CD BP 100 CDR31BP431B--- 430 FJ.K BP 100
CDR31BP4R7B--- 4.7 B,C,D BP 100 CDR31BP471B--- 470 FJK BP 100
CDR31BP5R1B--- 5.1 B,C,D BP 100 CDR31BP511A--- 510 FJK BP 50
CDR31BP5R6B--- 5.6 B,C,D BP 100 CDR31BP561A--- 560 FJ.K BP 50
CDR31BP6R2B--- 6.2 B,C,D BP 100 CDR31BP621A--- 620 FJK BP 50
CDR31BP6R8B--- 6.8 B.CD BP 100 CDR31BP681A--- 680 FJK BP 50
CDR31BP7R5B--- 7.5 B,C,D BP 100 - ‘ \
CDR31BP8R2B--- 8.2 B,C,D BP 100 X
CDR31BP9R1B--- 9.1 B,C,D BP 100 AVX Style 0805/CDR31 (BX) 4 \
CDR31BP100B--- 10 F,J,K BP 100 CDR31BX471B-- 470 KM BX 100
CDR31BP110B--- 1 FJ,K BP 100 CDR31BX561B--- 560 KM BX 100
CDR31BP120B--- 12 F,J,K BP 100 CDR31BX681B--- 680 KM BX 100
CDR31BP130B--- 13 FJK BP 100 CDR31BX821B--- 820 KM BX 100
CDR31BP150B--- 15 FJK BP 100 CDR31BX102B--- 1,000 KM BX 100
CDR31BP160B--- 16 FUK & 100 CDR31BX122B-— 1,200 Kt BX 100
CDR31BP180B--- 18 F,J,K BP 100 CDR31BX152B--- 1,500 KM BX 100
CDR31BP200B--- 20 FJK BP 100 CDR31BX182B--- 1,800 KM BX 100
CDR31BP220B--- 22 FJK BP 100 CDR31BX222B--- 2,200 KM BX 100
CDR31BP240B--- 24 RJK BP 100 CDR31BX272B--- 27700 KM BX 100
CDR31BP270B--- 21 FK BP 100 CDR31BX332B- 3300 KM BX 100
CDR31BP300B--- 30 FyK BP 100 CDR31BX392B--- 3,900 KM BX 100
CDR31BP330B--- 33 FJK BP 100 CDR31BX472B--- 4,700 KM BX 100
CDR31BP360B--- 36 F.J,K BP 100 CDR31BX562A--- 5,600 KM BX 50
CDR31BP390B--- 39 F,J,K BP 100 CDR31BX682A%- 6,800 KM BX 50
CDR31BP430B--- oA F.K BP 100 CDR31BX872A— 8,200 KM BX 50
CDR31BP470B--- 47 FJK BP 100 CDR31BX103Ax:- 10,000 KM BX 50
CDR31BP510B--= 51 FJK BP 100 GDR31BX128A--- 12,000 KM BX 50
CDR31BP560B--- 56 FJ.K BP 100 GCDR31BX153A--- 15,000 KM BX 50,
CDR31BP620B--* 62 FJK BP 100 CDR31BX183A--- 18,000 KM BX 50
CDR31BP680B--- 68 FJ.K BP 100
CDR31BR750B--~ 75 FJK BP 100 I_ Add iate fail t
CDR31BP820B"-- 82 FUK BP 100 appropriaie faire rate
CDR31BP910B-— 91 FJUK BP 100 Add appropriate termination finish
I— Add appropriate failure rate Capacitance Tolerance
Add appropriate termination finish 1/ The complete part number will include additional.syrnbols to indicate capacitance

tolerance, termination and failure rate level.

Capacitance Tolerance -
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MIL-PRF-55681/Chips

Military Part Number Identification CDR32

TAVIAS

CDR32 to MIL-PRF-55681/8

Military Rated temperature | WWDC Military Rated temperature | WWDC
Type Capacitance | Capacitance | and voltage- Type Capacitance | Capacitance| and voltage-
Designation 1/ in pF tolerance | temperature limits Designation 1/ in pF tolerance | temperature limits
N
AVX Style 1206/CDR32 (BP) AVX Style 1206/CDR32 (BP) cont'd
CDR32BP1R0B--- 1.0 B.C BP 100 CDR32BP101 B~ 100 FJK BP 100
CDR32BP1R1B--- 1 B,C BP 100 CDR32BP1MB-- 110 FJK BP 100
CDR32BP1R2B--- 1.2 B.C BP 100 GDR32BP121B--- 120 FJK BP 100
CDR32BP1R3B--- 1.3 B.C BP 100 CDR82BP131B--- 130 FJK BP 100
CDR32BP1R5B-*; 15 B.C BP 100 CDR32BP151B--- 150 FJK BP 100
CDR32BR1REB--- 1.6 B,C BP 100 CDR32BP161B--- 160 FJK BP 100
CDR32BP1R8B-*; 1.8 B,C BP 100 CDR32BP181B--- 180 FJK BP 100
CDR32BP2R0B--- 2.0 B.C BP 100 CDR32BP201B--- 200 FJK BP 100
CDR82BP2R2B--- 22 B,C BP 100 CDR32BP221B--- 220 FJK BP 100
CDR32BP2R4B--- 2.4 B.C BP 100 CDR32BP241B--- 240 FJK BP 100
CBR82BP2R7B--- 27 B,CD BP 100 CDR32BP271B--- 270 FJK BP 100
CDR32BP3ROB--- 3.0 B.CD BP 100 CDR32BP301B--- 300 FJK BP 100
CDR32BP3R3B--- 33 B,CD BP 100 CDR32BP331B--- 330 FJK BP 100
CDR32BP3R6B--- 3.6 B,CD BP 100 CDR32BP361B--- 360 FJK BP 100
CDR32BP3R9B--- 39 B.CD BP 100 CDR32BP391B--- 390 FJK BP 100
CDR32BP4R3B--- 4.3 B.CD BP 100 CDR32BP431B--- 430 FJK BP 100
CDR32BP4R7B--- 4.7 B.CD BP 100 CDR32BP471B--- 470 FJK BP 100
CDR32BP5R1B--- 5.1 B,CD BP 100 CDR32BP511B--- 510 FJK BP 100
CDR32BP5R6B--- 5.6 B,.CD BP 100 CDR32BP561B--- 560 FJK BP 100
CDR32BP6R2B--- 6.2 B.CD BP 100 CDR32BP621B--- 620 FJK BP 100
CDR32BP6R8B--- 6.8 B.CD BP 100 CBR32BP681B--- 680 FJK BP 100
CDR32BP7R5B--- 75 B,CD BP 100 CDPR32BP751B--- 750 FJK BP 100
CDR32BP8R2B--- 8.2 B,CD BP 100 CDR32BP821B--- 820 FJK BP 100
CDR32BP9R1B--- 9.1 B.CD BP 100 CDR32BP911B--- 910 FJK BP 100
CDR32BP100B--- 10 FJK BP 100 CDR32BP102B--- 1,000 FJK BP 100
CDR32BP110B--- 11 FJK BP 100 CDR32BP112A--- 1,100 FJK BP 50
CDR32BP120B--- 12 FJK BP 100 CDR32BP122A--- 1,200 FJK BP 50
CDR32BP130B--- 13 FJK BP 100 CDR32BP132A--- 1,300 F,K BP 50
CDR32BP150B--- 15 F.J,K BP 100 CDR32BP152A--- 1,500 Fd K BP 50
CDR32BP160B--- 16 FJK BP 100 CDR32BP162A--- 1,600 FaK BP 50
CDR32BP180B--- 18 FJK BP 100 CDR32BP182A--- 1,800 FJK BP 50
CDR32BP200B--- 20 FJK BP 100 CDR32BP202A--- 2,000 FJK BP 50
CDR32BP220B--- 22 FJK BP 100 CDR32BP222A--- 2,200 FJ.K BP 50
CDR32BP240B--- 24 EJK BP 100 _
CDR32BP270B--- 27 F oK BP 100 AVX Style 1205/@32 (BX)
CDR32BP300B--- 30 FK BP 100 A,
CDR32BP330B--- 33 FJK BP 100 CDR32BX472B--- 4,700 KM BX 100
CDR32BP360B--- 36 FJK BP 100 CDR32BX562B--- 5,600 KM BX 100
CDR32BP390B--- 39 FJK BP 100 CDR32BX682B- 6,800 KM BX 100
CDR32BP430B--- 43 FJK BP 100 CDR32BX822B--- 8,200 KM BX 100
CDR32BP510B--= 51 FJK BP 100 ODR32BX123B--- 12,000 KM BX 100
CDR32BP560B--- 56 FJK BP 100 CDR32BX153B--- 15,000 KM BX 100,
CDR32BP620B--* 62 FJK BP 100 CDR32BX183A--- 18,000 KM BX 50
CDR32BP680B--- 68 FJK BP 100 G©DR32BX223A--- 22,000 KM BX 50
CDR328P7SOB--- 75 F!J’K BP 100 CDR328X273A"* 27,000 K,M BX 50
CDR32BP820B--- 82 FJK BP 100 CDR32BX333A--- 33,000 KM BX 50
CDR32BP910B--- 91 FJK BP 100 CDR32BX393A--- 39,000 KM BX 50

I— Add appropriate failure rate I— Add appropriate failure rate

Add appropriate termination finish Add appropriate termination finish

Capacitance Tolerance Capacitance Tolerance

1/ The complete part number will include additional symbols to indicate capacitance
tolerance, termination and failure rate level.
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MIL-PRF-55681/Chips YAV X

Military Part Number Identification CDR33/34/35

CDR33/34/35 to MIL-PRF-55681/9/10/11 ‘

Military Rated temperature | WWDC Military Rated temperature | WWDC
Type Capacitance | Capacitance and voltage- Type Capacitance | Capacitance and voltage-
Designation 1/ in pF tolerance | temperature limits Designation 1/ in pF tolerance |temperature limits
N N
AVX Style 1210/CDR33 (BP) AVX Style 1812/CDR34 (BX)
CDR33BP102B--- 1,000 FJK BP 100 CDR34BX273Bx- 27,000 KM BX 100
CDR33BP112B--- 1,100 FJK BP 100 CDR34BX333B--* 33,000 KM BX 100
CDR33BP122B--- 14,200 FJK BP 100 CDR34BX393B--- 39,000 KM BX 100
CDR33BP132B+"- 1,300 FJK BP 100 CDR34BX473B--- 47,000 KM BX 100
CDR33BP152B-- 1,500 FJK BP 100 CDR34BX563B--- 56,000 KM BX 100
CDR33BP{62B:-- 1,600 FJK BP 100 CDR34BX104A--- 100,000 KM BX 50
CDR33BP182B- 1,800 FJK BP 100 CDR34BX124A--- 120,000 KM BX 50
CDR33BP202B--- 2,000 FJK BP 100 CDR34BX154A--- 150,000 KM BX 50
CDR83BP222B--- 2,200 FJK BP 100 CDR34BX184A--- 180,000 KM BX 50
CDR33BP242A--- 2,400 FJK BP 50
CDRE3BP272A--- 2,700 FJK BP 50 AVX Style 1825/CDR35 (BP)
CDR33BP302A--- 3,000 FJK BP 50
CDR33BP332A-— 3,300 F.J.K BP 50 CDR35BP4728--- 4,700 FJK BP 100
CDR35BP512B--- 5,100 FJK BP 100
AVX Style 1210/CDR33 (BX) CDR35BP562B--- 5,600 FJK BP 100
CDR33BX153B--- 15,000 KM BX 100 8ggggggg§§g::: g'ggg ,EjE gg ]88
CDR33BX183B--- 18,000 KM BX 100 ’ ~
CDR33BX223B--- 22,000 KM BX 100 CDR35BP752B--- 7,500 FJK BP 100
CDR33BX273B--- 27,000 KM BX 100 GDR35BP822B--- 8,200 FJK BP 100
CDR33BX393A--- 39,000 KM BX 50 GDR35BP912B--- 9,100 FJ.K BP 100
SO B o e ol - Za e
CDR33BX563A--- 56,000 KM BX 50 ' o
CDR33BX683A--- 68,000 KM BX 50 CDR35BP123A--- 12,000 FJK BR 50
CDR33BX823A--- 82,000 KM BX 50 CDR35BP133A--- 13,000 FJK BP 50
CDR33BX104A--- 100,000 KM BX 50 CDR35BP1563A--- 15,000 FJK BR 50
\ CDR35BP163A--- 16,000 FJK BP 50
AVX Style 1812/CDR34 (BP) _ \\:‘\ CDR35BP183A--- 18,000 FJ,K BP 50
CDR35BP203A--- 20,000 FadK BP 50
CDR34BP222B--- 2,200 FJK BP 100 CDR35BP223A--- 22,000 FJK BP 50
CDR34BP242B--- 2,400 FJK BR 100 AN
CDR34BP272B--- 2,700 FJK BP 100 AVX Style 1825/CDR§5-{B)0
CDR34BP302B--- 3,000 FJK BP 100
CDR34BP332B--- 3,300 FJK BP 100 CDR35BX563B--- 56,000 KM BX 100
CDR34BP362B--- 3,600 Fd.K BP 100 CDR35BX683B--- 68,000 KM BX 100
CDR34BP392B--- 3,900 e ke BP 100 CDR35BX823B--- 82,000 KM BX 100
CDR34BP432B--- 4,300 F 3K BP 100 CDR35BX104B--- 100,000 KM BX 100
CDR34BP472B--- 4,700 F,J.K BP 100 CDR35BX124B--- 120,000 KM BX 100
CDR34BP512A--- 5,100 FJK BP 50 CDR35BX154B-< 150,000 KM BX 100
CDR34BP562A--- 5,600 FJ.K BP 50 CDR35BX184A-%, 180,000 KM BX 50
CDR34BP622A--- 6,200 FJK BP 50 CDR35BX224A--- 220,000 KM BX 50
CDR34BP682A--- 6,800 FJ.K BP 50 CDR35BX274A%- 270,000 KM BX 50
CDR34BP752A--- 7,500 FJ K BP 50 ODR35BX334A--- 330,000 KM BX 50
CDR34BP822A-=- 8,200 FJK BP 50 CDR35BX394A--- 390,000 KM BX 50
CDR34BPY12A--- 9,100 FJ,K BP 50 CDR35BX474A--- 470,000 KM BX 50
CDR34BP103A - 10,000 FJK BP 50

L I— Add appropriate failure rate
Add appropriate failure rate
Add appropriate termination finish
Add appropriate termination finish
Capacitance Tolerance
Capacitance Tolerance
1/ The complete part number will include additiorial:Symbels to indicate capacitance
tolerance, termination and failure rate level.
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Packaging of Chip Components

Automatic Insertion Packaging

TAV/AS

TAPE & REEL QUANTITIES

All tape and reel specifications are in cormpliance with RS481.

12mm
Paper or Embossed Carrier 0612, 0508, 0805, 1206,
Embossed Only 1812, 1825
808 2220, 2225
Paper Only. 0201, 0306, 0402, 0603
Qty. per Reel/7" Reel 2,000, 3,000 or 4,000, 10,000,.15,000 3,000 500, 1,000
Contact factory for exact quantity Contact factory for exact quantity
Qty. per. Reel/13" Reel 5,000, 10,000,:50,000 10,000 4,000
Contact factory far exact quantity
REEL DIMENSIONS
40 (1.575) Min I~— W; (Includes flange
Acc e.s s Hole At m distortion at
Siot Location outer edge)
—=| |[¢— W2 (Measured at
(Arbor Hole Dia.) Hub)
C - __r
A a L N (Hub Dia,)
B Jp— | Note: Tape with or without
components shall pass
around radius "R"
1 without damage.
Full Radius:" W, (Measured at
Hub)
4 .
Tape Slot in N "
Core For Tape Start.
* Drive spokes.optional, if used 2.50 (0.098) min.'Width,
asterisked.dimensions apply. 10.0 (0.394) min. Depth
Tape A B* D* N W,
Size® | Max. Min. Min. Min. R Max. Ws
. 7.90 Min.
8.40 15 144, 0.311)
gmm (0.331 5% (0'667) 10.9 Max.
330 15 20.2 50.0 (0.429)
(12.992) | (0.059) (0.795) (1.969) p 11.9 Min.
12.4°%0 18.4 (0.469)
12mm (0.48855%) (0.724) 15.4 Max.
(0.607)

Metric dimensions will govern.

English measurements rounded and for reference only.

(1) For tape sizes 16mm and 24mm (used with chip size 3640) consult EIA RS-481 latest revision:
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Embossed Carrier Configuration
8 & 12mm Tape Only

TAV/AS

10 PITCHES CUMULATIVE

<% Py —»-+«—] TOLERANGE ON TAPE
- | +0.2mm (0.008)
—»ﬁ ITQ ﬂ D' f<— al Py |— \ YEMBOSSMENT
] T ' ! ' - - -
BETWREN O —t—1 é Chip Orientation
EMBOSSMENTS ﬁ{i}\ 7{?
5 Ao =t |
f TOP COVER (7 T lEz W \ O O O O
Bi || [y, TAPE {#} Br{%}_ i <} .
4 gyt ] ]
—flT == D; FOR.COMPONENTS A
St 1 SE'\(IDT\Z{HNES MAX. CAVITY 2.100 mm % 1.20 mm AND
SIZE - SEE NOTE 1 LARGER (0:079 x 0.047)
B1 1S FORTARE READER REFERENGCE ONLY N
INCEUDING-DRAFT CONCENTRIC AROUND By User Directiort.of Feed
8& 12mm Embossed Tape
Metric Dimensions Will Govern
CONSTANT DIMENSIONS
Tape Size D, E Po P, S, Min. T Max. T,
8mm 1.50 §q° 1.75+0.10 4.0+0.10 2.0 + 0.05 0.60 0.60 0.10.7
and (0.059 ¥8%) [(0.069 + 0.004) [(0.157 + 0.004)|(0.079 + 0.002) (0.024) (0.024) (0.004)
12mm : Max.
VARIABLE DIMENSIONS
Tape Size | B, D, E, Fo P, R T w A, B, K,
Max. Min. Min. : Min. Max.
See Note 5 |See Note 2 \
4.35 1.00 6.25 3.50 + 0.05 4.00 £ 0.10 25.0 2.50 Max‘.‘ \ 8.30
8mm 0.171) (0.039) | (0.246)+] (0.138 = 0.002) | (0.157 + 0.004) (0.984) (0.098) (0.327) See Note 1
8.20 1.50 - 1VO.25 5.50 + 0.05 4.00 + 0.10 30.0.% % 6.50 Max. 12.3
12mm | (0.323) | (0.059) ["(0:404) |(0.217 +0.002) | (0.157 + 0.004)| (1.184)>\ | (0.256) (0.484) |See Note 1
8mm 4.35 i,OO 6.25 3.50 = 0.05 2.00 +£0.10 : 25.0 2.50 Max. 8.30
1/2 Pitch | (0.171)1.Q.089) | (0.246) | (0.138 = 0.002) | (0.079 = 0.004)| “(0.984) (0.098) (0.327) |See Note 1
12mm | NS M 12
b | 828 150 | 10.25 | 550+005 | 8.00%0.10 30.0 6.50 Max. 3 |see Note
St |0:225) | (0.059) | (0.404) | (0217 £0.002) | (0.31550.004)| (1.181) (0.256) (0.484) W\
NOTES: 2. Tape with or without components shall pass around radius “R” without damage.

1. The cavity defined by A,, B,, and K, shall be configured to provide the following:
Surround the component with sufficient clearance such that:
a) the component does not protrude beyond the sealing plane of the cover tape.
b) the component can be removed from the cavity in a vertical direction without mechanical
restriction, after the cover tape has been removed.
¢) rotation of the component is limited to 20° maximum (see Sketches D & E).
d) lateral movement of the component is restricted to 0.5mm maximum (see Sketch F).

3. Bar code labeling (if required) shall be on the side of the reel opposite the,round sprocket holes.
Refer to EIA-556.

4. B, dimension is a reference dimension for tape feeder clearance only.

5. If P, = 2.0mm, the tape may not properly index in all tape feedérs.

20° maximum component rotation
gl

\

)

—nT]

Top View, Sketch "F"
Component Lateral Movements

<——0.50mm (0.020)
l Maximum

T

By

A

Typical component

—
cavity center line

Typical component
center line

. 0.50mm (0.020)
Maximum Component Rotation

Maximum
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Paper Carrier Configuration YA\ X

8 & 12mm Tape Only

10 PITCHES CUMULATIVE
<— Po— TOLERANCE-ON TAPE
+0.20mm. (+0.008
by e | (:0.008)
I |

—I T P J

, ﬁ} s
COVER\ COVER i ekl

[

BOTTOM TOP j T
TAPE TAPE D] Plw
BO%*lM»I/ a*{g ,i E2
i Ny S l
N ! A | G
44 T CAVITY SIZE Ao L [/Li P1 4J ﬁ
T >
! SEE NOTE 1 SE'\IC-IEVF?#NES User Direction of Feed
8 & 12mm Paper Tape
Metric Dimensions Will Govern
CONSTANT DIMENSIONS
Tape Size D, E Py P, T, G. Min. R Min.
8mm 1.50 94° 1.75+0.10 | 400+0.10 | 2.00+0.05 0.10 0.75 25.0 (0.984)
and (0.059 85°*) |(0.069 + 0.004) |(0.157 + 0.004)| (0.079 + 0.002) (0.004) (0.030) See Note 2
12mm Max. Min. Min.
VARIABLE DIMENSIONS
. P )
Tape Size See Note 4 E, Min. F w A,B, T
8mm 4.00 + 0.10 6.25 3.50 + 0.05 8.00 9% See Note 1
(0.157 + 0.004) (0.246) (0.138 £0.002) | (0.315 ¥&%) < 1omm
(0.043) Max.
. 4.00 + 0.010 10.25 5.50 + 0.05 12.0 = 0.30 for Paper Base
mm (0.157 + 0.004) (0.404) (0.217 £ 0.002) | (0.472 + 0.012) Tape and
8mm 2,00 +0.05 6.25 3.50 + 0.05 8.00 4% e
1/2 Pitch (0.079 +:0.002) (0.246) (0.138 £0.002) | (0.315%C%A) for Nor.Paper
Base Compositions
55%”6 8.00 2010 10.25 5.50 « 0.05 12,0% 0.30
Pitch (0:315 0.004) (0.404) (0.217 + 0.002) “h (01472« 0.012)
NOTES: 2. Tape with or without components shall pass around radius “R” without damage:

1. The cavity defined by Ao, Bo, and T shall be configured to provide sufficient clearance 34Bar code labeling (if required) shall be on the side of the reel opposite the sprocket
surrounding the eomponent so that: Holes. Refer to EIA-556.
a) the cemponent does not protrude beyond either surface of the carrier tape;
b) the component can be removed from the cavity in a vertical direction without 4. 1f Py = 2.0mm, the tape may not properly index in all tape feeders.
mechanical restriction after the top cover tape has been removed;
¢) rotation of the component is limited to 20° maximum (see Sketches A & B);
d) lateral movement of the component is restricted to 0.5mm maximum
(see Sketch C). )
Top View, Sketch "C" 20° maximunt.component rotation

i Component Lateral
* [
0.50 0.020
o T i - Mrz;];?ngum ) ‘ Typical component
20 ? By ‘ cavity center line

Maximum Component Rotation T
0.50mm (0.020) L S
Maximum

Typical component

‘__ Ao ﬂ/ center line

Top View

Bar Code Labeling Standard

AVX bar code labeling is available and follows latest version of EIA-556
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Bulk Case Packaging YA\ X

BENEFITS BULK EEEDER
e Easier handling

e Smaller packaging volume
(1/20 of T/R packaging)

¢ Easier inventory control
¢ Flexibility.
¢ Recyclable

CASE DIMENSIONS

Shutter
/ Slider ~\
12mm ATTTTTTTTT T /A
36mm
v Mounter
L Expanded Drawing Head
P 10mm —/ ‘%ips
Attachment Base >
CASE QUANTITIES
Part Size 0402 0603 1206
- ety | <)) 80000 5000 @gg}*ﬂ— 023 5,000 (=023
(pcs / cassette) —\ W/ ’ ’ \ 0 (T=.031") 4,000 (T=.032")
\\/\ N Sl 16,000 (T=. 043" 3,000 (T=.044")
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Basic Capacitor Formulas

TAV/AS

I. Capacitance (farads) Xl. Equivalent Series Resistance (ohms)
English: C = 224 KA E.S.R. = (D.F.)Xc)= (D.F.) /(2 =« fC)
o XIl. Power Loss (watts)
Metric: C = % Power.Loss = (2 «r fCV?) (D.F.)
2 X XIIL. KVA [Kilowatts)
Il En_e;gé/ Vsztored in_.capacitors (Joules, watt - sec) KVA = 2 1 fOV2 x 10
lll. Linear charge of-a capacitor (Amperes) XY{/Femperature Characteristic (ppm/*C)
o dv TC. =_Ct=Cs  x10
It Cos (T, — 25)
IV:. Total Impedance of a capacitor (ohms) XV. Cap DriftC(%)C
Z=a Ri+ (XG - XL ) CD.= 21222 %100
g w 1
V. Capa0|t1lve Reactance (ohms) XVI. Reliability of Ceramic Capacitors
Xc = L (Vt)X (Tt) Y
2 fC o= (XL _t
" Y T,
VL. IndugtivfeLReactance (ohms) XVII. Capacitors in Series (current the same)
X =2mn
- AnyNumber: 1 _ 1 . 1 1
VII. Phase Angles: C I c c
: o T 1 2 N
Ideal Capacitors: Current leads voltage 90 Ci Cs
Ideal Inductors: Current lags voltage 90° Two: Gt = C.5C,
Ideal Resistors: Current in phase with voltage ] ]
VIII. Dissipation Factor (%) XVIIl. Capacitors in Parallel (voltage the same)
ESR CT201+C2“‘+CN
D.F.=tan 3 (loss angle) = X = (2 «fC) (E.S.R.) XIX. Aging Rate
IX. Power Factor (%) A.R. = %A C/decade of time
P.F. = Sine 5 (loss angle) = Cos ¢ (phase angle) XX. Decibel
P.F. = (when less than 10%) = DF - Decibels v
db = 20 log-~!
X. Quality Factor (dimensionless) Va
1
Q = Cotan § (loss angle) = —=x
( gle) e
METRIC PREFIXES ', SYMBOLS
Pico XN 012 K = Dielectric Constant =frequency 15 = Test life
Nano X10°
Micro X 10 A =Area = Inductance V, = Test voltage
Milli X10° , o )
. T, = Dielectric thickness = Loss angle V,  =0Operating voltage
Deci X 10"
Deca X 10" V = Voltage = Phase angle P = Test temperature
Kilo X 10+
Mega X 10 t  =time = exponent effect of voltage and temp. T, = Operating temperature
Giga X 10
Tera X 1012 Ry = Series Resistance = Operating life
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General Description

TAVIAS

Basic Construction - A multilayer ceramic (MLC) capaci-
tor is @ monolithic block of ceramic containing 'two sets of
offset, interleaved planar electrodes that-extend to two
opposite surfaces of the ceramic-dielectric. This simple

structure requires a considérable’ amount of sophistication,
both in material and manufacture,'to produce it in the quality
and quantities needed in today’s electronic equipment.

|
Ceramic Layer,
L ')_

T

Electrode

Terminated
Edge

Terminated
Edge

Multilayer Ceramic Capacitor
Figure 1

End Terminations

IR,

V /
L

Margin Electrodes

Formulations - Multilayer ceramic capacitors are available
in both Class 1_andClass 2 formulations. Temperature
compensating.formulation are Class 1 and temperature
stable and general application formulations are classified
as Class 2.

Class 1 - Class 1 capacitors or temperature compensating
capacitors are usually made from mixtures of titanates
where barium titanate is normally not a major part of the
mix. They have predictable temperature coefficients and
in general, do not have an aging characteristic. Thus they
are the most stable capacitor available. The most popular
Class 1 multilayer ceramic capacitors are COG (NPOQ)
temperature compensating capacitors (negative-positive
0 ppm/°C).

Class 2= EIA Class 2 capacitors typically are based on the
chemistry of barium titanate and provide a wide range of
capacitance values and temperature stability. The most
commonly used Class 2 dielectrics are X7R and Y5V.<The
X7R provides intermediate capacitance values_whichwvary
only +15% over the temperature range of -55°C to 125°C. It
finds applications where stability over a wide temperature
range is required.

The Y5V provides the highest capacitance values and is
used in applications where limited-temperature changes are
expected. The capacitance value for-Y5V can vary from
22% 1o -82% over the -30°C t0°85°C temperature range.

All Class 2 capacitors vary“in capacitance value under the
influence of temperature, ‘operating voltage (both AC and
DC), and frequency. Forsadditional information on perfor-
mance changes. with. operating conditions, consult AVX’s
software, SpiCap:
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General Description

TAV/AS

Table 1: EIA and MIL Temperature Stable and General
Application Codes

EIA CODE
Percent Capacity Change Over Temperature Range
RS198 Temperature Range
X7 -55°C to +125°C
X6 -55°C to +105°C
X5 -55°C to +85°C
Y5 -30°C to +85°C
Z5 +10°C to +85°C
Code Percent Capacity Change
D +3.3%
E +4.7%
F +7.5%
P +10%
R +15%
S +22%
T +22%, -33%
U +22%, - 56%
Vv +22%, -82%

EXAMPLE - A capacitor is desired with the capacitance value at 25°C
to increase no more than 7.5% or decrease no more than 7.5% from
-30°C to +85°C. EIA Code will be Y5F.

MIL CODE
Symbol Temperature Range
A -55°C to +85°C
B -55°C to +125°C
C -55°C. t0.+150°C
Symbol Cap. Change Cap. Change
Zero Volts Rated Volts
R +15%, -15% +15%, -40%
S +22%, -22% +22%, -56%
W +22%, -56% +22%, -66%
X +15%, -15% +15%, -25%
Y +30%, -70% +30%, -80%
Z +20%, -20% +20%, -30%

Temperature characteristic is specified by combining range and
change symbols, for example BR or AW. Specification slash sheets
indicate the characteristic applicable to a given style of capacitor.

In specifying capacitance change with temperature for Class
2 materials, EIA expresses the capacitance change over an
operating temperature range by a 3 symbol code. The first
symbol represents the cold temperature end of the temper-
ature range, the second represents the upper limit of the
operating temperature range and the third symbol repre-
sents the capacitance change allowed over the
operating temperature range. Table 1 provides a detailed
explanation of the EIA system.

Effects of Voltage - Variations-in Voltage have little effect
on Class 1 dielectric but-dees affect the capacitance and
dissipation factor of Class 2 dielectrics. The application of
DC voltage reduces both the capacitance and dissipation
factor while the application of an AC voltage within a
reasonable range tends to increase both capacitance and
dissipation factor readings. If a high enough AC voltage is
applied; eventually it will reduce capacitance just as a DC
voltage-wills “Figure 2 shows the effects of AC voltage.

Cap. Change vs. A.C. Volts
X7R

/

2

40 v

20

Capacitance Change Percent

12.5 25 37.5 50
Volts AC at 1.0 KHz

Figure 2

Capacitor specifications specify the AC voltage at which to
measure (normally 0.5 or 1 VAC)-and ‘application of the
wrong voltage can cause spurious readings. Figure 3 gives
the voltage coefficient of dissipation factor for various AC
voltages at 1 kilohertz. Applications of different frequencies
will affect the percentage changes versus voltages.

D.F. vs. A.C. Measurement Volts

X7R
JULCOY e v s ) B 1
5 Curve 1 - 100 VDC Rated Capacitor Curve 3
g 8.0 FCurve 2 - 50 VDC Rated Capacitor >
o Curve 3 - 25 VDC Rated Capacitor //1/|
:8: 6.0 ~T_Curve 2
& 4.0 P d T
& =
S 20 = Curve 1
g ___’// -
8 o

5 1.0 1.5 2.0 2.5
AC Measurement Volts at 1.0 KHz
Figure.3

Typical effect of the applicationyof DC voltage is shown in
Figure 4. The voltage«coefficient is more pronounced for
higher K dielectrics. These figures are shown for room tem-
perature conditions.. The combination characteristic known
as voltage temperature limits which shows the effects of
rated voltage over the operating temperature range is
shown in.Figure:5 for the military BX characteristic.
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Typical Cap. Change vs. D.Q\N‘%‘f tends to de-age capacitors an‘ﬁs‘o\hy re-reading of capaci-
X7R X \ tance after 12 or 24 hou{rs ﬁsa wed in military specifica-
y - I tions after dielectric atreng\h\t ts have been performed.
2 5 7T 7T 7y 1 » .
g / J< Typical Curve of Aging Rate
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< y \ |
© 30 VN Effects of Frequency - FreqUeno';/‘ﬁffeots capacitance
55 -35 -15 +5 +25 +45 +65 +85.+105 +125 and impedance characteristics of capacitors. This effect is
Temperature Degrees Centigrade much more pronounced in, high dielectric constant ceramic
7 formulation than in low K. formulations. AVX’'s SpiCap soft-
Figure 5 ) > ’
\ ware generates impedance; ESR, series inductance, series

Effects of Time - Class 2 cer ic” capacitors change resonant frequeo% nd capacitance all as functions of
capacitance and dissipati tor with time as well as tem- frequency, tem ‘era}u e and DC bias for standard chip sizes
perature, voltage and_frequency: This change with time is and styles It is*available free from AVX and can be down-

known as aging. Aging'is caused by a gradual re-alignment loaded for free from AVX website: www.avx.com.

of the crystalline s uqbr of the ceramic and produces an \\ —

exponential loss i\ctXA\Qéloitance and decrease in dissipation \ |

factor versus %'Qe. typical curve of aging rate for semi- A N - \
stable ceramics js shown in Figure 6. \\,\ / | . \ \

If a Class2 ceramic capacitor that has been sitting on the
shelf fora/period of time, is heated above its curie point,
(125°C for 4 hours or 150°C for % hour will suffice) the part
will de-age and return to its initial capacitance and dissi-
pation factor readings. Because the capacitance changes
rapidly, immediately after de-aging, the basic capacitance
measurements are normally referred to a time period some-
time after the de-aging process. Various manufacturers use
different time bases but the most popular one is one day
or twenty-four hours after “last heat.” Change in the aging
curve can be caused by the application of voltage and
other stresses. The possible changes in capacitance due to
de-aging by heating the unit explain why capacitance
changes are allowed after test, such as temperature cycling,
moisture resistance, etc., in MIL specs. The application of
high voltages such as dielectric withstanding voltages also

P .



General Description

TAV/AS

Effects of Mechanical Stress - High “K” dielectric
ceramic capacitors exhibit some low level piezoelectric
reactions under mechanical stress.”As a general statement,
the piezoelectric output is higher, the higher the dielectric
constant of the ceramic. It is desirable to investigate this
effect before using high “K*dielectrics as coupling capaci-
tors in extremely low level applications.

Reliability — Historically ‘ceramic capacitors have been one

of the most reliable types of capacitors in use today.
The approximate formula for the reliability of a ceramic

capacitor is:
LA A
co(w) (%)
where
L, = operating life T, = test temperature and
L; = test life T, = operating temperature
V; = test voltage in °C

V,, = operating voltage X,Y = see text

Historically for ceramic capacitors exponent X has been
considered as 3. The exponent Y for temperature effects
typically tends to run about 8.

A capacitor is a component which is capable of storing
electrical energy. It consists of two conductive plates (elec-
trodes) separated by insulating material which is called-the
dielectric. A typical formula for determining capacitance is:

224 KA
t

C = capacitance (picofarads)
K = dielectric constant (Vacuum =:1)
A = area in square inches
t = separation between.the plates in inches
(thickness of dielectric)
.224 = conversion-constant
(.0884 for metric system in cm)

Capacitance = The standard unit of capacitance is the
farad. A-capadcitor has a capacitance of 1 farad when 1
coulomb charges it to 1 volt. One farad is a very large unit
and most capacitors have values in the micro (10°), nano
(10°) or pico (10 farad level.

Dielectric Constant - In the formula for capacitance given
above the dielectric constant of a vacuum is arbitrarily cho-
sen as the number 1. Dielectric constants of other materials
are then compared to the dielectric constant of a vacuum.

Dielectric Thickness — Capacitance is indirectly propor-
tional to the separation between electrodes. Lower voltage
requirements mean thinner dielectrics and greater capaci-
tance per volume.

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

C=

Energy Stored - The energy. Which can be stored in a
capacitor is given by the fermula:

E = %.CV?

E =energy in joules (watts-sec)

V = applied voltage

C = capacitance in farads
Potential Change - A capacitor is a reactive component
which reacts against a change in potential across it. This is
shown by the equation for the linear charge of a capacitor:

I\deal = C %Y

where

I = Current
C = Capacitance
dV/dt = Slope of voltage transition across capacitor

Thus an infinite current would be required to instantly
change the potential across a capacitor. The amount-of
current a capacitor can “sink” is determined by the above
equation.

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

C = Capacitance
Rs = Series Resistance

L= Inductance
R, = Parallel Resistance

Ry
— AN
_vaw_/\/\/\/_

L R

S

o=

Reactance - Since the insulation resistance (R, is normal-
Iy»very*high, the total impedance of a capacitor is:

Z=¢R§+ (o~ X )2

where

Z = Total Impedance
R, = Series Resistance

X, = Capacitive Reactance =1
27nfC
X, = Inductive Reactance ="2xnfL

The variation of a capacitor’s.-impedance with frequency
determines its effectiveness.in many applications.

Phase Angle = Rower Factor and Dissipation Factor are
often confused since'they are both measures of the loss in
a capacitor.under AC application and are often almost
identical-in‘value. In a “perfect” capacitor the current in the
capacitorwill lead the voltage by 90°.

8 JAV/A
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I (Ideal)
I (Actual)
Loss
ey
o]
v
IR

S

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

Power Factor (P.F.) = Cos ¢ or Sine &
Dissipation Factor (D.F.) =tan

for small values of & the tan and sine are essentially equal
which has led to the common interchangeability of the two
terms in the industry.

Equivalent Series Resistance - The term E.S.R.or
Equivalent Series Resistance combines all losses. both
series and parallel in a capacitor at a given frequency so
that the equivalent circuit is reduced to a simple R-C,series
connection.

w 4
I\
C

E.S.R.

Dissipation Factor — The DF/PF of a capacitor tells what
percent of the apparent.power input will turn to heat in the
capacitor.

E.S.R.
X

C

Dissipation Factor = = (2 n fC) (E.S.R.)

The watts-loss are:
Watts loss = (2 « fCV?) (D.F.)

Very low values of dissipation factor are expressed as their
reciprocal for convenience. These are called the “Q” or
Quality factor of capacitors.

Parasitic Inductance - The parasitic inductance of capac-
itors is becoming more and more important in the decou-
pling of today’s high speed digital systems. The relationship
between the inductance and the ripple voltage induced on
the DC voltage line can be seen from the simple inductance
equation:

di
V=L—-
at

The c?T'seen in current_microprocessors can be as high as
0.3 A/ns, and up to.10A/ns At 0.3 A/ns, 100pH of parasitic
inductance can cause a voltage spike of 30mV. While this
does not sound very drastic, with the Vcc for microproces-
sors decreasing at the current rate, this can be a fairly large
percentage.

Another important, often overlooked, reason for knowing
the parasitic inductance is the calculation of the resonant
frequency. This can be important for high frequency, by-
pass.capacitors, as the resonant point will give the most
signal attenuation. The resonant frequency is calculated
from the simple equation:

fres = 1

2wy LC

Insulation Resistance - Insulation Resistance is the
resistance measured across the terminals of a capacitor
and consists principally of the parallel resistance Rp shown
in the equivalent circuit. As capacitance values and hence
the area of dielectric increases, the I.R. decreases and
hence the product (C x IR or RC) is often specified in-ohm
farads or more commonly megohm-microfarads. Leakage
current is determined by dividing the rated voltage by IR
(Ohm’s Law).

Dielectric Strength - Dielectric Strength is an expression
of the ability of a material to withstand.an. electrical stress.
Although dielectric strength is ordinarily-expressed in volts, it
is actually dependent on the thickness of the dielectric and
thus is also more generically a-function of volts/mil.

Dielectric Absorption - A capacitor does not discharge
instantaneously upon ‘application of a short circuit, but
drains gradually after the capacitance proper has been dis-
charged. It is common practice to measure the dielectric
absorption by determining the “reappearing voltage” which
appears across.a capacitor at some point in time after it has
been fully'discharged under short circuit conditions.

Corona'— Corona is the ionization of air or other vapors
which causes them to conduct current. It is especially
prevalent in high voltage units but can occur with low voltages
as.well where high voltage gradients occur. The energy
discharged degrades the performance of the capacitorand
can in time cause catastrophic failures.

JAV/A o7
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MLC Chip Capacitors
REFLOW SOLDERING
— Case Size D1 D2 D3 D4 D5
D2 0201 0.85 (0.033) 0.30 (0.012) 0.25(0.010) 0.30 (0.014) 0.35(0.014)
¢ 0402 1.70 (0.067) 0.60 (0.024) 0.50 (0.020) 0.60 (0.024) 0.50 (0.020)
—_— 0603 2.30 (0.091) 0.80 (0.031) 0:70(0.028) 0.80 (0.031) 0.75 (0.030)
D1 D3 0805 3.00 (0.118) 1.00 (0.039) 1.00+0.039) 1.00 (0.039) 1.25 (0.049)
—_ 1206 4.00 (0.157) 1.00 (0.039) 2.00 (0.079) 1.00 (0.039) 1.60 (0.063)
Dt 1210 4.00 (0.157) 1.00(0:039) 2.00 (0.079) 1.00 (0.039) 2.50 (0.098)
¢ 1808 5.60 (0.220) 1.00(0.039) 3.60 (0.142) 1.00 (0.039) 2.00 (0.079)
L 1812 5.60 (0.220) 1.00%0.039) 3.60 (0.142) 1.00 (0.039) 3.00 (0.118)
—>| D5 |<— 1825 5.60 (0.220) 1.00 (0.039) 3.60 (0.142) 1.00 (0.039) 6.35 (0.250)
2220 6.60 (0.260) 1.00 (0.039) 4.60 (0.181) 1.00 (0.039) 5.00 (0.197)
Dimensions in millimeters (inches) 2225 6.60 (0:260) 1.00 (0.039) 4.60 (0.181) 1.00 (0.039) 6.35 (0.250)

Component Pad Design

Component pads should be designed to achieve good
solder filets and minimize component movement during
reflow soldering. Pad designs are given below for the most
common sizes of multilayer ceramic capacitors for both
wave and reflow soldering. The basis of these designs is:

e Pad width equal to component width. It is permissible to
decrease this to as low as 85% of component width but it
is not advisable to go below this.

e Pad overlap 0.5mm beneath component.

¢:Pad extension 0.5mm beyond components for reflow-and
1.0mm for wave soldering.

WAVE SOLDERING
1
D2
4 Case Size D1 D2 D3 D4 D5

D1 D3 0603 3:1070.12) 1.20 (0.05) 0.70 (0.03) 1.20.(0.05) 0.75 (0.03)

T 0805 4.00 (0.15) 1.50 (0.06) 1.00 (0.04) 1.500.06) 1.25 (0.05)
D4 1206 5.00 (0.19) 1.50 (0.06) 2.00 (0.09) 1.50 (0.06) 1.60 (0.06)
# Dimensions in millimeters (inches)
—4 D5 ‘<—

Component Spacing Preheat & Soldering

For wave soldering'components, must be spaced sufficiently
far apart to avoid, bridging or shadowing (inability of solder
to penetrate properly into small spaces). This is less impor-
tant for reflow.soldering but sufficient space must be
allowed torenable rework should it be required.

>1.5mm (0.06) — -—
>1mm (0.04) —>| |<——

!

>1mm (0.04)

T

The rate ‘of preheat should not exceed 4°C/second to
prevent thermal shock. A better maximum figure is about
2°C/second.

For capacitors size 1206 and below, with a maximum
thickness of 1.25mm, it is generally permissible_to allow a
temperature differential from preheat to soldering of 150°C.
In all other cases this differential shouldinot-exceed 100°C.

For further specific application or process“advice, please
consult AVX.

Cleaning

Care should be taken to-ensure that the capacitors are
thoroughly cleaned of flux-residues especially the space
beneath the capacitor. ‘Such residues may otherwise
become conductive and-effectively offer a low resistance
bypass to the capagitor.

Ultrasoniccleaning is permissible, the recommended
conditions being 8 Watts/litre at 20-45 kHz, with a process
cycle of 2 minutes vapor rinse, 2 minutes immersion in the
ultrasonic solvent bath and finally 2 minutes vapor rinse.
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Recommended Soldering Profiles

REFLOW SOLDER PROFILES o Recommended Reflow Profiles
AVX RoHS compliant products utilize termihation 250 L e o ot K B"“’\\
finishes (e.g.Sn or SnAg) that-are-compatible © 225 || == Recommended SnPb Reflow Profie ' I\
with all Pb-Free soldering systems, and are fully ? r N b
reverse compatible with SnPh_soldering systems. 2 LA | N
A recommended SnPb profile-issshown for com- g™ /._44‘9'{ \k\
parison; for Pb-Free soldering, IPC/JEDECJ-STD- 5 i Z./) e \\
020C may be referenced:: The upper line in the g 125 v \\"\\\\ L§.
chart shows the maximum envelope to which g 100 J
products are .qualified (typically 3x reflow cycles § e A X
at 260°C rhax). The center line gives the A/ Y el e Chaoll Bl
recommended profile for optimum wettability and Y <;: ~ L —
soldering in-Pb-Free Systems. # K T <i -
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Time / secs
Preheat:

The pre-heat stabilizes the part and reduces the tempera-
ture differential prior to reflow. The initial ramp to 125°C may 0.40
be rapid, but from that point (2-3)°C/sec is recommended 0.30 Y

to allow ceramic parts to heat uniformly and plastic _ 0207 ﬁ

encapsulated parts to stabilize through the glass transition € o101 7 T e sne
= 0.00 - onen
w

temperature of the body (~ 180°C). - ] — Snsn8.5Ag0.76u
-0.104 Sn-Sn2.5Ag1Bi0.5Cu
I — Sn—SnOJC?J
/
1

Wetting Force at 2nd Sec. (higher is better)

Reflow: 020
In the reflow phase, the maximum recommended time x°
> 230°C is 40secs. Time at peak reflow is 10secs max e 20 20 0 20 2o a0 2v0
optimum reflow is achieved at 250°C, (see wetting balance

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

Temperature of Solder [C]

Please reference individual product datasheets for  |\ipORTANT NOTE: Typical Pb-Free réflow Solders have a
maximum limits more dull and grainy appearance compared to traditional
Cool Down: SnPb. Elevating the reflow temperature will not change this,
Cool down should not be forced and 6°C/sec is recom- but extending the cool down-can, help improve the visual
mended. A slow cool down will result.in a finer grain appearance of the joint.

structure of the reflow solder in the solder fillet.

WAVE SOLDER\PROFILES

For wave solder, there'is'no change in the recommended
wave profile; -all standard Pb-Free (SnCu/SnCuAg) systems .
operate at the same 260°C max recommended for SnPb A

Recommended Soldering Profiles

systems.
Preheat:

This is more important for wave solder; a higher tempera-
ture preheat will reduce the thermal shock to SMD parts
that are immersed (please consult individual product data
sheets for SMD parts that are suited to wave solder). SMD
parts should ideally be heated from the bottom-Side prior to
wave. PTH (Pin through hole) parts on the topside should
not be separately heated.

225

4

N

\
~

R

3

a
L3
r3
T3

|
125 -

Vel

7 /"
d //}/

75

Component Temperature / °C

Prehes Cool Dewmn
Wave: N S
250°C - 260°C recommended for optimum solderability. 25 - i i
0 50 100 150 200 250 300 350 400
Cool Down: Time / seconds

As with reflow solder, cool down should not be forced and
6°C/sec is recommended. Any air knives at the end of the
2nd wave should be heated.
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APPLICATION NOTES

Storage

Good solderability is maintained-far at least twelve months,
provided the components are stored in their “as received”
packaging at less than 40°€-and 70% RH.

Solderability
Terminations to be 'well soldered after immersion in a 60/40
tin/lead solder bath at235 + 5°C for 2 + 1 seconds.

Leaching
Terminations will resist leaching for at least the immersion
times and'conditions shown below.

P Solder Solder | Immersion Time
Tei(pation Type Tin/Lead/Silver | Temp. °C Seconds
Nickel Barrier 60/40/0 260+ 5 30 + 1

Lead-Free Wave Soldering

The recommended peak temperature for lead-free wave
soldering is 250°C-260°C for 3-5 seconds. The other para-
meters of the profile remains the same as above.

The following should be noted by customers changing from
lead based systems to the new lead free pastes.

a) The visual standards used for evaluation of solder joints
will need to be modified as lead free joints are not as
bright as with tin-lead pastes and the fillet may not'be as
large.

b) Lead-free solder pastes do not allow the same self align-
ment as lead containing systems. Standard mounting
pads are acceptable, but machine set up may.need to be
modified.

General

Surface mounting chip multilayer ceramic capacitors
are designed for soldering.to“printed circuit boards or other
substrates. The construction.ef the components is such that
they will withstand the time/temperature profiles used in both
wave and reflow soldering'methods.

Handling

Chip multilayer ceramic capacitors should be handled with
care to avoid damage or contamination from perspiration
and skin .0ils. The use of tweezers or vacuum pick ups
is strongly recommended for individual components. Bulk
handling should ensure that abrasion and mechanical shock

are minimized. Taped and reeledycomponents provides the
ideal medium for direct presentation to the placement
machine. Any mechanical shock should be minimized during
handling chip multilayer ceramic capacitors.

Preheat

It is important t0.avoid the possibility of thermal shock during
soldering and earefully controlled preheat is therefore
requireds The rate of preheat should not exceed 4°C/second
and a’target figure 2°C/second is recommended. Although
an+80°C to 120°C temperature differential is preferred,
recent developments allow a temperature differential
between the component surface and the soldering temper-
ature of 150°C (Maximum) for capacitors of 1210 size and
below with a maximum thickness of 1.25mm. The user is
cautioned that the risk of thermal shock increases as chip
size or temperature differential increases.

Soldering

Mildly activated rosin fluxes are preferred. The minimum
amount of solder to give a good joint should be used.
Excessive solder can lead to damage from the stresses
caused by the difference in coefficients of expansion
Detween solder, chip and substrate. AVX terminations-are
suitable for all wave and reflow soldering systems:If hand
soldering cannot be avoided, the preferred technique is the
utilization of hot air soldering tools.

Cooling

Natural cooling in air is preferred, as this'minimizes stresses
within the soldered joint. When>forced: air cooling is used,
cooling rate should not exceed 4°C/second. Quenching
is not recommended but if used, maximum temperature
differentials should be observed according to the preheat
conditions above.

Cleaning

Flux residues.may. be hygroscopic or acidic and must be
removed.~AVX'MLC capacitors are acceptable for use with
all of the solvents described in the specifications MIL-STD-
202 and EIA-RS-198. Alcohol based solvents are acceptable
and properly controlled water cleaning systems are also
acceptable. Many other solvents have been proven suceessful,
and-most solvents that are acceptable to other components
on circuit assemblies are equally acceptable for-use with
ceramic capacitors.
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POST SOLDER HANDLING

Once SMP components are soldered:.to-the board, any
bending or flexure of the PCB applies ‘stresses to the sol-
dered joints of the components. For leaded devices, the
stresses are absorbed by thercompliancy of the metal leads
and generally don’t result-in{problems unless the stress is
large enough to fracture the.soldered connection.

Ceramic capacitors are 'more susceptible to such stress
because they don’t have compliant leads and are brittle in
nature. The most frequent failure mode is low DC resistance
or short circuit,, The second failure mode is significant loss
of capacitanee due to severing of contact between sets of
thesinternal electrodes.

Cracks caused by mechanical flexure are very easily identi-
fied and generally take one of the following two general
forms:

Mechanical cracks are often hidden underneath the termi-
nation and are difficult to see externally. However, if one end
termination falls off during the removal process from PCB,
this is one indication that the cause of failure was excessive
mechanical stress due to board warping.

Type A:
Angled crack between bottom of device to top of solder joint.

| A Y |

Type B:
Fracture from top of device to bottom of device.

JAV/A o
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COMMON CAUSES OF \
MECHANICAL CRACKING\

The most common source for me amcal stress is board
depanelization equipment; h as manual breakapart, v-
cutters and shear presse \groberly aligned or dull cutters
may cause torquein CB resulting in flex stresses
being transmnteok‘to\ ponents near the board edge.
Another commonsource of flexural stress is contact during

hen test points are probed. If the PCB

parametric testin
is allowed ti%x during the test cycle, nearby ceramic
capacito

A th'er Bommon source is board to board connections a
%I\connectors where cables or other PCBs are %hm
to the PCB. If the board is not supported duri
plug/unplug cycle, it may flex and cause damage to nearby
components.

Special care should also be taken when handling large (>6"
on a side) PCBs since they more easily flex or warp than
smaller boards.

Solder Tip‘j

Preferred Method - KD{X& Part Contact

PCB BOAR D\%GN

board. Howe

ﬁ\q e broken. \
e A

A N

X
REWORKING OF, }}s

Thermal shock is comn%.n in MLCs that are manually
attached or reworked with a soldering iron. AVX strongly
recommends that-any reworking of MLCs be done with hot
air reflow rat \tha,n soldering irons. It is practically impossi-
ble to causeariy.thermal shock in ceramic capacitors when
smg b\j r.reflow.

os%q irect contact by the soldering iron tip often caus-
S

e al cracks that may fail at a later date. If rework by

\derlng iron is absolutely necessary, it is recommended

that the wattage of the iron be less than 30 watts and the
tip temperature be <300°C. Rework should be performed
by applying the solder iron tip to the pad and not directly
contacting any part of the ceramic capacitor.

_\\ \ \
¥ [

Poor Me&\ Direct Contact with Part

N

To avoid ma Nthe handling problems, AVX recommends that\MLbQ be located at least .2" away from nearest edge of
d

MLC |§\Ioéate\ .
N\
X

No Stress Relief for MLCs

o JAVXS

hen this is not possible, AVX recommends tha{thapanel be routed along the cut line, adjacent to where\

N ~

| 1

-

\Cut Line Relieves Stress on MLC

N
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ASIA-PACIFIC

AVX/Kyocera, Singapore
Asia-Pacific Headquarters

Tel: (65) 6286-7555
FAX: (65) 6488-9880

AVX/Kyocera, Hong Kong

Tel: (852) 2-363-3303
FAX: (852).2-765-8185

AVX/Kyocera, Korea

Tek (82) 2-785-6504
FAX: (82) 2-784-5411

AVX/Kyocera, Taiwan

Tel: (886) 2-2698-8778
FAX: (886) 2-2698-8777

AVX/Kyocera, Malaysia

Tel: (60) 4-228-1190
FAX: (60) 4-228-1196

Elco, Japan

Tel: 045-943-2906/7
FAX: 045-943-2910

Kyocera, Japan - AVX
Tel: (81) 75-604-3426
FAX: (81) 75-604-3425

Kyocera, Japan - KDP
Tel: (81) 75-604-3424

FAX: (81) 75-604-3425

AVX/Kyocera, Shanghai,
China

Tel: 86-21 6341 0300
FAX: 86-21 6341.0330

AVX/Kyocera, Beijing, China

Contact:

Tel::86-10.8458 3385
Fax: 86-10 8458 3382

TAVIAS

A KYOCERA GROUP COMPANY

http://www.avx.com

ASIA-KED

KED, Hong Kong

Tél: (852) 2305 1080
FAX: (852) 2305 1405

KED, Shanghai

Tel: (86) 21 6859 9898
FAX: (86) 21 5887 2542

KED, Beijing

Tel: (86) 10 5869 4655
FAX: (86) 10 5869 4677

KED, South Korea

Tel: (82) 2 783 3288
FAX: (82) 2 783 3207

KED, Taiwan

Tel: (886) 2 2950 0268
FAX: (886) 2 2950 0520

KED, Singapore

Tel: (65) 6255 3122
FAX: (65) 6255 5092
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