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How to Order /A\V/X(

Part Number Explanation

Commercial Surface Mount Chips

EXAMPLE: 08055A101JAT2A

0805 A 101 J* A T 2 A
Size  Voltage Dielectric Capacitance Tolerance Failure Terminations  Packaging  Special
(L"xW")  4=4V A = NPO(COG) 2 Sig. Fig + B =+.10 pF Rate T = Plated Ni Available Code
0201 6=6.3V C=X7R No. of Zeros C=+25pF A= N/A and Sn 2 = 7" Reel A = Std.
0402 Z=10V D =X5R Examples: D =+.50 pF 4 = Automotive 7 = Gold Plated 4 = 13" Reel
0603 Y =16V G=Y5V 100 = 10 pF F=+1% (= 10 pF) J =Tin/Lead 7 = Bulk Cass.
0805 3=25V U = U Series 101 =100 pF G =+2% (= 10 pF) 9 = Bulk
1206 D=35v W=X6S 102 = 1000 pF J=+5% Contact
1210 5=50Vv Z=X7S 223 = 22000 pF K=+10% Factory For Contact
1812 1 =100V 224 = 220000 pF M = +20% 1 =Pd/Ag Term Factory For
1825 2 =200V 105 = 1pF Z = +80%, -20% Z = Soft Multiples
2220 7 =500V 106 = 10pF P = +100%, -0% Termination p
2225 107 = 100pF
Contact Factory for For values below * B, C & D tolerance for <10 pF values.
Special Voltages 10. PF, use 'R Standard Tape and Reel material (Paper/Embossed)
F =63V 9 =300V n plact_e of depends upon chip size and thickness.
* =75V X =350V Decimal pf"“v €g. See individual part tables for tape material type for
E =150V 8 =400V 9.1 pF = 9R1. each capacitance value.
V =250V

High Voltage Surface Mount Chips
EXAMPLE: 1808AA271KA11A

1808 271 A 1 1A

AVX Voltage Temperature Capacitance Capacitance Failure Termination Packaging/Marking
Style C = 600V Coefficient Code Tolerance Rate 1= Pd/Ag 1A = 7" Reel
1206 A =1000V A =CO0G (2 significant digits COG: J = 5% A=Not T = Plated Ni Unmarked
1210 S = 1500V C=X7R +no. of zeros) K=%10% Applicable and Sn 3A = 13" Reel
1808 G = 2000V Examples: M = +£20% Unmarked
1812 W = 2500V 10 pF =100 X7R: K=+10% 9A = Bulk/Unmarked
1825 H = 3000V 100 pF =101 M = +20%
2220 J = 4000V 1,000 pF =102 Z = +80%,
2225 K = 5000V 22,000 pF =223 -20%
3640 220,000 pF = 224

1 pF =105

2 TAV/A
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How to Order /A\V/X(

Part Number Explanation

Capacitor Array

EXAMPLE: W2A43C103MAT2A

103 M A T 2A
Style Case Array Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging &
Size ofCaps 6=63VY A=NP0 Code (InpF) Tolerance Rate Code Quantity

1=0405 Z =10V C=X7R 2 Sig Digits + J=15% T = Plated Ni . Code
2=0508 Y=16V D=x5R  Number of K = +10% and Sn ‘212 = IJ‘S@L‘(‘&SS&)
3=0612 3 =25V Zeros M = +20% =

5 = 5oV 2F = 7" Reel (1000)

1 =100V

Low Inductance Capacitors (LICC)

EXAMPLE: 0612ZD105MAT2A

0612 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 51
0508 Z =10V D = X5R 2 Sig. Digits + K =+10% and Sn 2 =7"Reel for Codes
0612 Y =16V Number of Zeros M = +20% J = Tin/Lead 4 =13" Reel

3=25V
5 =50V

Interdigitated Capacitors (IDC)
EXAMPLE: W3L16D225MAT3A

225 M A T 3 A
Style Case Low Number  Voltage Dielectric Capacitance Capacitance Failure Termination Packaging Thickness
Size Inductance of 4=4V Cc=X7R Code (InpF) Tolerance Rate T=PlatedNi Available  Max. Thickness
2=0508 Terminals =63y D=x5R 2Sig. Digits+ M=20 A=N/A and Sn 1=7" Reel mm (in.)
3=0612 1=8Terminals 7z = 10v Number of 3=13"Reel A=0.95 (0.037)
Y =16V Zeros S=0.55 (0.022)
Decoupling Capacitor Arrays (LICA)
EXAMPLE: LICA3T183M3FC4AA
kAU AN R A T A T
Style Voltage Dielectric Cap/Section Capacitance Height Termination Reel Packaging # of Inspection Code
& 5V=9 D=X5R (EIACode)  Tolerance Code F = C4 Solder M = 7" Reel Caps/Part Code Face
Size 10V=Z T=T55T M=1420% 6 =0.500mm Balls- 97Pb/3Sn R = 13" Reel 1=one A-=Standard A=Bar
25V =3 S=HighK P=GMV 3=0.650mm H =C4 Solder 6 =2"x2" Waffle Pack 2=two B =Established B =No Bar
T55T 1=0.875mm 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
X =None w/ termination
facing up
A =2"x2" Black Waffle
Pack
w/ termination
facing up
C = 4"x4" Waffle Pack
w/ clear lid

TAV/A 3
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COG (NPO) Dielectric

General Specifications

TAV/AS

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

COG (NPO) 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 (NPO), one-fifth that shown by most
other dielectrics. COG (NPO) formulations show no aging
characteristics.

The COG (NPO) formulation usually has a “Q” in excess
of 1000 and shows little capacitance or “Q” changes with
frequency. Their dielectric absorption is typically less than
0.6% which is similar to mica and most fims.

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

A T 2 A
Capacitance Failure Terminations  Packaging Special
Tolerance Rate T = Plated Ni 2=T"Reel Code
B = +.10 pF (<10pF) A = Not and Sn 4=13"Reel A = Std.
C = +.25 pF (<10pF) Applicable 7 = Gold Plated g f Bulk Cass. Product
= Bulk
D = +.50 pF (<10pF) Contact
F = +1% (= 10 pF) Factory For  contact
G = +2% (> 10 pF) racory Factory
J = +5% 1=Pd/Ag Term For
K = +10% Multiples

A Capacitance vs. Frequency

Insulation Resistance vs Temperature
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COG (NPO) Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test

NPO Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Q

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

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

Insulation Resistance

100,000M<2 or 1000MQ - pF,
whichever is less

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

Dielectric Strength

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.

Appearance No defects Deflection: 2mm
Resistance to Cil/[;a:g:%r:]ce +5% or +.5 pF, whichever is greater Test Time: 30 seconds
1mm/
Flexure " v e
Siirsenes Q Meets Initial Values (As Above) [ 1
Insulation = Initial Value x 0.3 O O
Resistance ) 9% mm ——»>
Solderabilit = 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
C?/parli(:l':iamce < +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 (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat TeEen hours before measuring electrical properties.
[ R Meets Initial Values (As Above)
Dielectric "
Sltrengtlh Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
C%%?g:%r;]ce < +2.5% or +.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
Shock :
Insulation . .
e Meets Initial Values (As Above) Step 4: Room Temp | =< 3 minutes
Dielectric - Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 hours at room temperature
Appearance No visual defects
Capacitance +3.0% or + .3 bF. which ; "
Variation = 3070 0= .5 pr, WNIChEVer s greater Charge device with twice rated voltage in
Q =30 pF: Q=350 test chamber set at 125°C + 2°C
Load Life _ . =10 pF, <30 pF: Q=275 +5C/2 for 1000 hours (+48, -0).
(C=Nominal Cap) <10 pF: Q= 200 +10C
Insulation Initial Val 03 (See Ab Remove from test chamber and stabilize at
Resistance = Initial Value x 0.3 (See Above) room temperature for 24 hours
Dielectric " before measuring.
Strength Meets Initial Values (As Above) 9
Appearance No visual defects
Capacitance +E 0% oF + . .
Variation = +5.0% or +.5 pF, whichever is greater Store in a test chamber set at 85°C + 2°C/
=30pF: Q=350 85% + 5% relative humidity for 2000 hours
Load Q =10 pF, <30 pF: Q=275 +5C/2 (+48, -0) with rated voltage applied.
Humidity <10 pF: 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
Dielectric " before measuring.
Strength Meets Initial Values (As Above) urng
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COG (NPO) Dielectric

Capacitance Range

TAV/A

PREFERRED SIZES ARE SHADED

=)

L] o imm1}
SIZE 0201 0402 0603 0805 1206
Soldering Reflow Only Reflow Only Reflow Only Reflow/Wave Reflow/Wave
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed
U Length MM 0.60 + 0.03 1.00+0.10 1.60+0.15 2.01+£0.20 3.20 + 0.20
(in.) (0.024 + 0.001) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008)
(W) Width MM 0.30 +0.03 0.50 +0.10 0.81+0.15 1.25+0.20 1.60 +0.20
(in) (0.011 +0.001) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008)
{ Teminal MM 0.15+£0.05 0.25+0.15 0.35+0.15 0.50+0.25 0.50 + 0.25
(in.) (0.006 + 0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010)
16
Cap
(pF)
Cap
©F)
WVDC 10 16 25 16 25 50 6.3 25 50 100 16 25 50 100 200 16 25 50 | 100 | 200 | 500
SIZE 0201 0402 0603 0805 1206
Letter K M N P Q X Y 4
Max. 1.02 1.27 1.40 1.52 1.78 2.29 2.54 2.79
Thickness (0.040) | (0.050) | (0.055) | (0.060) | (0.070) (0.090) | (0.100) | (0.110)
EMBOSSED

JAV/X
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COG (NPO) Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

[0

1

[

[l

SIZE

1210

1812

1825

2225

Soldering

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Packaging

Paper/Embossed

All Embossed

All Embossed

All Embossed

(L) Length

320020
(0.126 + 0,008)

750030
(0.177 £ 0.012)

750030
(0.177 £ 0.012)

572:025
(0.225 +0.010)

(W) Width

2.50£0.20
(0.098 + 0.008)

320%0.20
(0.126 + 0.008)

6.40 % 0.40
(0.252 + 0.016)

635%025
(0.250 + 0.010)

(t) Terminal

0502025
(0.020 + 0.010)

0.61%036
(0.024 + 0.014)

0612036
(0.024 + 0.014)

0.64£0.39
(0.025 +0.015)

25 50 100 200

500

25

50 100 200 500

50

100 200 500

50 100 200 500

Cap
(pF)
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SIZE

1210

1812

1825

2225

Letter A

3

Q X

Max. 0.33
Thickness | (0.013)

056
(0.022)

0.71
(0.028)

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

127
(0.050)

1.40
(0.055)

152
(0.060)

178 2.29
(0.070) | (0.090)

2.54
(0.100)

2.79
(0.110)

PAPER

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

A
n
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

GENERAL INFORMATION

“U” Series capacitors are COG (NPO) chip capacitors spe- are met on each value_prqducing lot to lot uniformity.
cially designed for “Ultra” low ESR for applications in the Sizes available are EIA chip sizes 0603, 0805, and 1210.

communications market. Max ESR and effective capacitance

DIMENSIONS: inches (millimeters)

0402 0603 0805 1210
riA
- o
s e Ly (
s IO ¢ » 1 <[ 1 B c i T
ol £ o T _Ipk- £l L 7
Jol— e—oh—
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
0603 0.060+0.010 (1.52+0.25) | 0.030+0.010 (0.76+0.25) 0.036 (0.91) max 0.010+0.005 (0.25+0.13) 0.030 (0.76) min

0805 0.079+0.008
1210 0.126+0.008

HOW TO ORDER

2.01+0.2) | 0.049+0.008
3.2+0.2) 0.098+0.008

AA,.\,.\
— ===

( (
1.25+0.2) | 0.040+0.005 (1.02+0.127) | 0.020+0.010 (0.51+0.255) | 0.020 (0.51) min
2.49+0.2) | 0.050+0.005 (1.27+0.127) | 0.025+0.015 (0.635+0.381)| 0.040 (1.02) min

0805 1 U 100 J A T 2 A
Case Size Dielectric = Capacitance Termination Sgecial
0402 Ultra Low Tolerance T= Plated Ni ode
0603 ESR Code and Solder A = Standard
0805 B = +0.1pF
1210 C = +0.25pF
D = +0.5pF
F=%+1%
G=+2%
Voltage P Failure Rate Packagin
= 0,
Codge ,\ﬁ = fégc;g Code Code N
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: Dielectric Working Voltage (DWV):

Size 0402 - 0.2 pF t0 22 pF @ 1 MHz 250% of rated WVDC
Size 0603 - 1.0 pF to 100 pF @ 1 MHz Equivalent Series Resistance Typical (ESR):
Size 0805 - 1.6 pF to 160 pF @ 1 MHz 0402 - See Performance Curve, page 9
Size 1210 - 2.4 pF to 1000 pF @ 1 MHz 0603 - See Performance Curve, page 9
Temperature Coefficient of Capacitance (TC): 0805 - See Performance Curve, page 9
0+30 ppm/°C (-55° to +125°C) 1210 - See Performance Curve, page 9
Insulation Resistance (IR): Marking: Laser marking EIA J marking standard
10" Q min. @ 25°C and rated WVDC (except 0603) (capacitance code and
10* Q min. @ 125°C and rated WVDC tolerance upon request).
Working Voltage (WVDC): MILITARY SPECIFICATIONS
Size Working Voltage Meets or exceeds the requirements of MIL-C-55681

0402 - 50,25WVDC

0603 - 200, 100, 50 WvDC
0805 - 200, 100 WVDC
1210 - 200, 100 WvDC

8 TAV/A
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RF/Microwave COG (NPO) Capacitors [:\VA'(

A
n
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available Size Available Size
Cap (pF)|Tolerance| 0402 [ 0603 | 0805 1210 | |Cap (pF)[Tolerance|0402 | 0603 | 0805|1210 | |Cap (pF)|Tolerance|0402 | 0603| 0805| 1210 | | Cap (pF)[Tolerance| 0402 | 0603| 0805 | 1210
0.2 B.C |50V | N/A| NA | NA 1.0 B,C,D |50V |200v|200v| N/A 75 [B,CJ,KM| 50V |200V|200V|200V 100 |F,G,J,KM| N/A [ 100V 200V |200V
0.3 11 A 8.2 v 110 A 50V
0.4 12 91 |B,CJKM 120
0.5 B,C 13 10 |F,GJKM 130
0.6 B.C.D 14 1 \ 140
0.7 15 12 150 50V | ¥
0.8 t 16 13 160 N/A | 200V
0.9 B.C.D 17 15 180 N/A
18 18 200
1.9 20 220
2.0 22 270
2.1 24 300
2.2 27 330
2.4 200V 30 50V 360
2.7 33 N/A 390
3.0 36 430
33 39 J 470 100V
3.6 43 100V 510
3.9 47 560
4.3 51 620
4.7 56 680
5.1 68 750
5.6 75 820
6.2 B,C,D 82 v 910
6.8 |B,C.JKM v 91 |FGJIKM| v | ¥ 4 1000 |F,G,J,KM y [ v

ULTRA LOW ESR, “U” SERIES

TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0402 “U” SERIES 0603 “U” SERIES
1 1
10 pF 3.9 pF ]
15 pF _| 4.7 pF ]
3.3 pF 5.1 pF
5 & %26.8 pF _|
£ £ 10.0 pF
i:Cl 0.1 // ié, 0.1 _2 150pF
& &
i ww
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
& 100 pF - &
£ 10.0 pF — € 10 pF —
S o1 = | S 1%
x — x = _——
2 AES—
300 pF
0.01 0.01
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RF/Microwave COG (NPO) Capacitors [:\V/'(

A
n
Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors
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Designer Kits
Communication Kits “U” Series

TAV/AS

“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
185 B 6.8 B 15 +.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%
* 150 Capacitors 10 each of 15 values. 3.3 +.25pF | 27.0 S
3.9 +.25pF | 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.t | Value |Tol.t Value | Tol.t | Value | Tol.t | Value | Tol.t
pF pF pF pF pF pF
1.0 © 7.5 © 33 J 2.2 (] 18 J 68 J
1.5 C 8.2 C 36 J 2.7 C 20 J 82 J
2.2 @ 9.1 © 39 J 4.7 © 24 J 100 J
2.4 C 10.0 J 47 J 5.1 C 27 J 120 J
2.7 (@ 12.0 J 56 J 6.8 (] 30 J 130 J
3.0 © 15.0 J 68 J 8.2 (] 36 J 240 J
3.3 C 18.0 J 82 J 9.1 C 39 J 300 J
3.9 © 22.0 J 100 J 10 J 47 J 390 J
4.7 (© 24.0 J 130 J 13 J 51 J 470 J
5.6 (@ 27.0 J 160 J 15 J 56 J 680 J

*** 300 Capacitors 10 each of 30 values.

tTolerance -

TAV/A
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X7R Dielectric /,\\V/)x

General Specifications

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

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

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

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

0805 5 C 103 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
(L™ x W") /=4 X7TR=C Code (In pF) Tolerance Rate T=Plated Ni 2=7"Reel Code
6.3V=6 2 Sig. Digits + ~ J=+5% A= Not andSn  4=13"Reel A = Std.
wov=2z Number of K =+10% Applicable 7 = Gold 7 = Bulk Cass. Product
6v=Y M =+ 20% 9 = Bulk
25V =3 Zeros Plated
S0vi=5 Contact
100v=1
200V =2 Factory For
500V =7 Multiples

X7R Dielectric A Capacitance vs. Frequency

. _ — Insulation Resistance vs Temperature
Typical Temperature Coefficient 910,000 P
10 +30 E :
<
L B
5 +20 c
@ e
2 0 I 2 +10 ) 1~°OUE|EEEEE
c S @ T T
= =) T
E 5 —1 (=} IS T
o ] 0> < L
Q. b 1
a -10 +— I g
8 O 9 41 100&—
o -15 < @
8 g 5
20 20 m: g
>
-25 -30 a 0
60 -40 -20 0 20 40 60 80 100 120 140 1KHz 10 KHz 100 KHz 1 MHz 10MHz = 0 20 40 60 80 100 120
Temperature °C Frequency Temperature °C
Variation of Impedance with Cap Value o ) o - - A
Impedance vs. Frequency Variation of Impedance with Chip Size Variation of Impedance with Chip Size
1,000 pF vs. 10,000 pF - X7R Impedance vs. Frequency Impedance vs. Frequency
0805 10,000 pF - X7R o 100,000 pF - X7R
10.00 ¢ 10 1206 1206
: 1,000 pF F 0805 L 0805
- 10,000 pF H 1210 e 1210
= | I ; 10E
* 1.00f S 10 3 3 3
[ E [ = c
o F o E <
c F c r kel
T L < H @
g I g | g
g 010k g o1 = 01
0.01 | | o1 Ll | M| .01 Ll Ll |
10 100 1000 1 10 100 1,000 1 10 100 1,000
Frequency, MHz Frequency, MHz Frequency, MHz
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X7R Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test

X7R Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +125°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 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 Resistance

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

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

Dielectric Strength

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.

Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation - V 1mm/sec
Flexure Dissipation "
R Fa(F:)tor Meets Initial Values (As Above) [ |
Insulation > Initial Value x 0.3 O O
Resistance - ) ~————%mm ——»
Solderabilit = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olaerabiiity with fresh solder for 5.0 £ 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
Variation T . L . o
Dissination Dip device in eutectic solder at 260°C for 60
Resistance to Fagtor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat Insulation hours before measuring electrical properties.
e Meets Initial Values (As Above)
Dielectric "
Strength Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
Cz\i/pa?g:;r:]ce <+7.5% Step 2: Room Temp < 3 minutes
Dissipation " .
Thermal IFa{Etolr Meets Initial Values (As Above) Step 3: +125°C + 2° | 30 + 3 minutes
Shock -
Insulation " .
Res?stalnce Meets Initial Values (As Above) Step 4: Room Temp | < 3 minutes
Dielectric . Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects
Capacitance <+12.5% Charge device with twice rated voltage in
Variation C test chamber set at 125°C + 2°C
Dissipati » for 1000 hours (+48, -0
Lser L I?:Salgfolron < 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
Dielectric " before measuring.
Sltrengtlh Meets Initial Values (As Above) 9
égg:;rtzﬂzi No visual defects Store in a test chamber set at 85°C + 2°C/
Variation <+12.5% 85% =+ 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity - < Initial Value x 2.0 (See Above)
ETEHER Remove from chamber and stabilize at
P e = Initial Value x 0.3 (See Above) room temperature and humidity for
DEECE 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)

TAV/A
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X7R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

- o (=] 1m1] i}
SIZE 0201 0402 0603 0805 1206
Soldering Reflow Only Reflow Only Reflow Only Reflow/Wave Reflow/Wave
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed
U Length MM | 0.60£0.03 1.00£0.10 160+ 0.15 2.01£0.20 3.20£0.20
(in) | (0.024 +0.001) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008)
W) Width MM | 0.30+0.03 0.50 +0.10 0.81+0.15 1.25+0.20 1,60 % 0.20
(in) | (0.011 0.001) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008)
() Terminal MM | 0.15+0.05 0.25+0.15 0.35+0.15 0.50 + 0.25 0.50 +0.25
(in) | (0.006 +0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010) (0.020 + 0.010)
WVDC 16 16 [ 25 [ 50 | 10 16 [ 25 50 100 | 10 16 25 50 [ 100 [ 200 [10 [ 16 25 [ 50 [ 100 [ 200 [ 500
Cap 100 A
(pF) 150 A
220 A ©
330 A C G G J J J J J J K
470 A c G G J J J J J J K
680 A C G G J J J J J J K
1000 A C G G J J J J J J K
1500 c G G J J J J J J J J J J J J [ ™
2200 C G G J J J J J J J J J J J J [ ™
3300 C C G G J J J J J J J J J J J J [ ™
4700 c G J J J J J J J J J J J J [ ™
6800 c | c G J J J J J J J J J J J J P
Cap 0.010 C G J J J J J J J J J J J J P
(WF 0.015 C G G J J J J J J J J J J J M
0.022 C G J J J J J M J J J J J M
0.033 G J J J J M J J J J J M
0.047 G G J J J J M J J J J J M
0.068 G J J J J J J J J J P
0.10 G G G J J J J J J J J M
0.15 G J J J J J J J
0.22 G J J M J J J J
0.33 M M J J M [ M
0.47 N M M M M
0.68 N M M
1.0 N M M Q
15 - L)\ W~ P
2.2 ?E Q
33
4.7
10
22 t
47
100 [ | | |
WVDC 16 16 |25 | 50 [ 10 [ 16 [ 25 [ s0 100 [ 10 16 | 25 50 | 100 [ 200 10 [ 16 | 25 [ 50 | 100 [ 200 [ 500
SIZE 0201 0402 0603 0805 1206
Letter A c B 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 2.79
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) | (0.110)
PAPER EMBOSSED
\
1 JAVX(
n A
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X7R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

T

D

[

Il

[l

SIZE

1210

1812

1825

2220

2225

Soldering

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Packaging

Paper/Embossed

All Embossed

All Embossed

All Embossed

All Embossed

(L) Length

320%020
(0.126 + 0.008)

4.50 +0.30
(0.177 £0.012)

450 0.30
(0.177 +0.012)

570%0.40
(0.225 +0.016)

572+0.25
(0.225 +0.010)

(W) Width

250020
(0.098 + 0.008)

3.20£0.20
(0.126 + 0.008)

6.40 £ 0.40
(0.252 + 0.016)

500 % 0.40
(0.197 + 0.016)

635%025
(0.250 + 0.010)

(t) Terminal

050025
(0.020 % 0.010)

0.61+0.36
(0.024 +0.014)

0.61 +0.36
(0.024 +0.014)

0.64 %039
(0.025 + 0.015)

0.64 %0239
(0.025 + 0.015)

10

16

25 50 100

200 | 500

50

100 | 200 500

50 100

6.3 50

50 [ 100

Cap
(PF)

100 | 200
I

— L)\i/‘l\w
!

=

\ﬁ

-

Cap
(uF 0.015
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TN E=IZIEER
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10

16

25 50 100

200 | 500

50

100 | 200 500

50 100

6.3 50

100 | 200

50 100

1210

1812

1825

2220

2225

Letter A

P Q

Max.
Thickness

056
(0.022)

0.71
(0.028)

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

1.27
(0.050)

1.40

(0.055)

152 1.78
(0.060) | (0.070)

2.29
(0.090)

254
(0.100)

2.79

(0.110)

PAPER

EMBOSSED

TAV/A
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X7S Dielectric /,\\v/):(

General Specifications

GENERAL DESCRIPTION

X7S formulations are called “temperature stable” ceramics and fall
into EIA Class Il materials. X7S is the most popular of these intermedi-
ate dielectric constant materials. Its temperature variation of capaci-
tance is within £22% from -55°C to +125°C. This capacitance
change is non-linear.

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

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

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

1206 Z Z 105 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure oot ; Special
(L x W) 4= 4\? 7 =X7S Co%e (In pF) Tglerance Rate TT:erme{pe%tlﬁins ZIZa?cEkRige]lmg gode
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=100Vv
2 =200V

TYPICAL ELECTRICAL CHARACTERISTICS

X7S Dielectric

Typical Temperature Coefficient A Capacitance vs. Frequency & Insulation Resistance vs Temperature
10 +30 9 10,000
i
5 +20 é |
[0} =
§ 0 — % +10 ) 1,OOOE|E,=_EEE
g g g —
(g_ S 0- S I
$-10 — 3 LI k3 +
o O 7]
R-15 — 4 10 & 100&—
c
-20 — 8 g0 2
©
25 -60 -40 -20 0 20 40 60 80 100 120 140 -30 3 0
Temperature (C) 1KHz 10KHz  100KHz 1 MHz 10MHz < 0 20 40 60 80 100 120
Frequency Temperature °C
Variation of Impedance with Cap Value . . .
Impedance vs. Frequency Variation of Impedance with Chip Size Variation of Impedance with Chip Size
1,000 pF vs. 10,000 pF - X7S Impedance vs. Frequency Impedance vs. Frequency
0805 10,000 pF - X7S o 100,000 pF - X7S
10.00 10p 1206 P
2 1,000 pF : b F e
10,000 pF r 1210 e K 1210
" s 10E
S ook S ok 8 F
9 @ E c E
o o F © L
c c F B
© © + o) r
T o [ 3
3 3 E 01
g o10f g o1fE ="
0.017 Ll | Ami | Ll R .01 ——— il R
10 100 1000 1 ‘ 10 100 1,000 1 10 100 1,000
Frequency, MHz Frequency, MHz Frequency, MHz
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X7S Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test X7S Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 2.5% for = 50V DC rating Freqg.: 1.0 kHz = 10%
L < 3.0% for 25V DC rating Voltage: 1.0Vrms % .2V
BiESlpilc < 3.5% for 16V DC rating For Cap > 10 pF, 0.5Vrms @ 120Hz
=< 5.0% for < 10V DC rating
| lation Resist 100,000M< or 1000ML - pF, Charge device with rated voltage for
nsuiation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 300% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Appearance No defects Deflection: 2mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation T v 1mm/sec
Flexure Dissipation Meets Initial Values (As Above)
Stresses Factor L I T y
Insulation " O O
- = Initial Value x 0.3 -~ 90mMm— >
Solderabilit = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderabiiity with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+7.5%
Variation T . o . o
Dissination Dip device in eutectic solder at 260°C for 60
Resistance to Fagtor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat T hours before measuring electrical properties.
e Meets Initial Values (As Above)
Dielectric L
Sltrengtlh Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
C?/p;?g:;r:]ce < +7.5% Step 2: Room Temp < 3 minutes
Dissipation " )
Thermal F af:)tor Meets Initial Values (As Above) Step 3: +125°C £ 2° | 30 + 3 minutes
Shock ]
Insulation . .
e Meets Initial Values (As Above) Step 4: Room Temp | =< 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
Appearance No visual defects . . _ _
Capaqtgnce < +12.5% Charge device with twice ratfd voIEage in
Variation test chamber set at 125°C + 2°C
Dissipation " for 1000 hours (+48, -0
Lagl L lFa{Etolr < Initial Value x 2.0 (See Above) ( )
Insulation " Remove from test chamber and stabilize
Resistance = Initial Value x 0.3 (See Above) at room temperature for 24 + 2 hours
Dielectric " before measuring.
Strength Meets Initial Values (As Above) g
égp:grg:]iee No visual defects Store in a test chamber set at 85°C + 2°C/
V%riation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity Fas < Initial Value x 2.0 (See Above)
insulation Remove from chamber and stabilize at
Resistance = Initial Value x 0.3 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)

JAV/N
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X7S Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

=)

m

1]

[0

SIZE

0402

0603

0805

1206

1210

Soldering

Reflow Only

Reflow Only

Reflow/Wave

Reflow/Wave

Reflow Only

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

Paper/Embossed

(L) Length (in)

7.00£0.10
(0.040 % 0.004)

160015
(0.063 + 0.006)

2.01%0.20
(0.079 £ 0.008)

3.20£0.20
(0.126 + 0.008)

320%0.20
(0.126 + 0.008)

MM

(W) Width in)

050 0.10
(0.020 + 0.004)

081015
(0.032 + 0.006)

125020
(0.049 + 0.008)

160 £0.20
(0.063 + 0.008)

250%0.20
(0.098 + 0.008)

(t) Terminal

(in.)

025+0.15
(0.010 + 0.006)

035+015
(0.014 + 0.006)

050025
(0.020 % 0.010)

050+0.25
(0.020 + 0.010)

050%025
(0.020 + 0.010)

WVDC

6.3

6.3

4

63 [ 10

6.3

Cap 100
(pF) 150

~~ fl‘)\ /Kjw)zi\\;
<

Cap 0.010
(WF 0.015

[el[eNeNe]

[ol{oNoNol

ZzzZ|IZ2

O Olo O

6.3

6.3

6.3 10

6.3

0402

0603

0805

1206

1210

Letter A

P Q

Max.
Thickness

056
(0.022)

0.71
(0.028)

0.86

(0.034)

0.94
(0.037)

1.02
(0.040)

1.27
(0.050)

1.40
(0.055)

152 1.78
(0.060) | (0.070)

2.29
(0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED
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X5R Dielectric YAV X

General Specifications

GENERAL DESCRIPTION

e General Purpose Dielectric for Ceramic Capacitors
 EIA Class Il Dielectric

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

» Well suited for decoupling and filtering applications

 Available in High Capacitance values (up to 100uF)

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

2220 6 D 107 M A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure oAt : Special
(L x w 4=4V D = X5R Code (In pF) Tolerance Rate TT:er|;r|1 ;Pe%tlﬁins ZIZaﬁkReéglmg Code
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.
Y =16V Zeros 9 = Bulk
3=25V
D =35V
5 =50V

TYPICAL ELECTRICAL CHARACTERISTICS

Insulation Resistance vs Temperature

Temperature Coefficient

—

10,000

=
o
o
(=]

=
o
o

=+

% A Capacitance

Insulation Resistance (Ohm-Farads

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

Specifications and Test Methods

TAV/AS

Parameter/Test

X5R Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 2.5% for = 50V DC rating
< 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 Resistance

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

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

Dielectric Strength

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 < +12% Test Time: 30 seconds
Resistance to Variation B v 1mm/sec
Flexure Dissipation "
Stre);l;es IFe{gtolr Meets Initial Values (As Above) [ 1
Insulation " O O
Pl e = Initial Value x 0.3 ~— 90mMm——— >
Solderabilit = 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 T . L . o
Dissipation Dip device in eutectic solder at 260°C for 60
Resistance to Fagtor Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat insulation hours before measuring electrical properties.
S Meets Initial Values (As Above)
Dielectric "
Sltren gtlh Meets Initial Values (As Above)
Appearance No visual defects Step 1: -55°C + 2° 30 + 3 minutes
C?/p;arlgzamce < +7.5% Step 2: Room Temp < 3 minutes
Dissipation . .
Thermal F af:)tor Meets Initial Values (As Above) Step 3: +85°C = 2° 30 = 3 minutes
Shock -
Insulat . .
Rr(l;lijs?alr(]):e Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 + 2 hours at room temperature
éppegrtance No visual defects Charge device with 1.5X rated voltage in
ril/papltgnce = +12.5% test chamber set at 85°C + 2°C for 1000 hours
Disz%srilaa:ggn (+48, -0). Note: Contact factory for specific high
Load Life Fa(F:)tor < Initial Value x 2.0 (See Above) CV devices that are tested at 1.5X rated voltage.
S e = Initial Value x 0.3 (See Above) e€move from test chamber and stabilize
Dielectric at room temperature for 24 + 2 hours
S Meets Initial Values (As Above) before measuring.
éspsgrtzrr]\f:i No visual defects Store in a test chamber set at 85°C + 2°C/
VF;riation <+12.5% 85% + 5% relative humidity for 1000 hours
Load Dissipation (+48, -0) with rated voltage applied.
Humidity [o— < Initial Value x 2.0 (See Above)
Insulation Remove from chamber and stabilize at
Resistance = Initial Value x 0.3 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
A\
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X5R Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

a o (=] imi]
SIZE 0201 0402 0603 0805
Soldering Reflow Only Reflow Only Reflow Only Reflow/Wave
Packaging All Paper All Paper All Paper Paper/Embossed
U Length MM 0.60+0.03 1.00 + 0.10 1.60 + 0.15 2.01+0.20
g (in.) (0.024 +0.001) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008)
(W) Width MM 0.30+0.03 0.50+0.10 0.81+0.15 1.25+0.20
(in.) (0.011 + 0.001) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008)
() Terminal MM 0.15+0.05 0.25+0.15 0.35+0.15 0.50+0.25
(in.) (0.006 + 0.002) (0.010 + 0.006) (0.014 + 0.006) (0.020 + 0.010)
WVDC 10 16 4 6.3 10 16 25 4 6.3 10 16 25 35 63 [ 10 [ 16 [ 25 [ 35 [ 50
Cap 100 l I I I I
F
(PF) — = /‘\Wy
-

—

I
R

22
47
100
WVDC 10 16 25 4 6.3 10 16 25 4 6.3 10 16 25 35 6.3 10 16 25 35 50
SIZE 0201 0402 0603 0805
Letter A C E G J K M N P Q X Y z
Max. 0.33 056 0.71 0.86 0.94 1.02 127 1.40 152 178 2.29 2.54 2.79
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) | (0.110)
PAPER EMBOSSED

TAV/A
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X5R Dielectric /,\\V/):(

Capacitance Range

PREFERRED SIZES ARE SHADED

i 1] I
SIZE 1206 1210 1812
Soldering Reflow/Wave Reflow Only Reflow Only
Packaging Paper/Embossed Paper/Embossed All Embossed
U Length MM 320£0.20 320+ 0.20 450+ 0.30
(in.) (0.126 + 0.008) (0.126 + 0.008) (0.177 £ 0.012)
(W) Width MM 1.60 + 0.20 250+0.20 320+0.20
(in.) (0.063 + 0.008) (0.098 + 0.008) (0.126 + 0.008)
) Termina MM 0.50 £ 0.25 0.50 £ 0.25 0.61+0.36
(in.) (0.020 + 0.010) (0.020 + 0.010) (0.024 +0.014)
WVDC 6.3 10 16 25 35 6.3 10 16 25 35 6.3 [ 10 [ 25
Cap 100 f f
(pF) 150 —<
220 \@y
330 \ﬁ
470 X
680
1000 M
1500 t
2200
3300
4700
6800
Cap 0.010
(WF 0.015
0.022
0.033
0.047
0.068
0.10
0.15
0.22
0.33
0.47 M
0.68
1.0 Q N
15
2.2 Q Q X
33
4.7 Q Q Q z
6.8
10 Q Q Q z z
22 Q z z z z
47 z z
100 z
WVDC 6.3 10 16 25 35 6.3 10 16 25 35 6.3 10 25
SIZE 1206 1210 1812
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 2.79
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) | (0.110)
PAPER EMBOSSED
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Y5V Dielectric /,\\V/)x

General Specifications

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

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

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

0805 3 G 104 Z A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
(L" x W) 6.3V=6 Y5V =G Code (In pF) Tolerance Rate T = Plated Ni 2=T7"Reel Code
wov=z 2 Sig. Digits + Z =+80-20% A= Not and Sn 4 =13" Reel A = Std.
6v=Y Number of Applicable Product
25V =3
50V =5 Zeros
Temperature Coefficient Capacitance Change . Insulation Resistance vs. Temperature
vs. DC Bias Voltage 210,000
+20 g
+10 +40 u.‘?
o O - £
2 -10 20 S 100 = ———————=
%5 20 g o= g ==
g -30 o 20— S
& -40 3} o
O g 4 40— A e e e e e e e e
< @
S -60 -60 c
-70 S
-80 -80 g
55 -35 -15 +5 +25 +45 +65 +85 +105+125 100, 50 40 elo slo 100 2 O 120 430 +40 +50 +60 +70 +80 +90
Temperature °C % DC Bias Voltage Temperature °C
0.1 wF - 0603 0.22 pF - 0805 1 pF - 1206
Impedance vs. Frequency Impedance vs. Frequency Impedance vs. Frequency
10,000 1,000 1,000
1,000 100 100
5 100 = @
E g 10 E 10—
s S S
N 1 - N 1 S N 1 —_—
01 0.1 < 0.1
0.01 0.01 0.01
10,000 100,000 1,000,000 10,000,000 10,000 100,000 1,000,000 10,000,000 10,000 100,000 1,000,000 10,000,000
Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Y5V Dielectric

Specifications and Test Methods

TAV/AS

Parameter/Test

Y5V Specification Limits

Measuring Conditions

Operating Temperature Range

-30°C to +85°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

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

< 9.0% for 16V DC rating

< 12.5% for < 10V DC rating

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

Insulation Resistance

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

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

Dielectric Strength

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 < +30% Test Time: 30 seconds
Resistance to Variation B v 1mm/sec
Flexure Dissipation "
Stre);l;es IFe{gtolr Meets Initial Values (As Above) [ |
Insulation . O O
Pl e = Initial Value x 0.1 -~ 90mMMm—— >
Solderabilit = 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
olderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance < +20%
Variation T . L . o
Dissipation Dip device in eutectic solder at 260°C for 60
Resistance to F agt - Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat insulation hours before measuring electrical properties.
S Meets Initial Values (As Above)
Dielectric "
Sltrengtlh Meets Initial Values (As Above)
Appearance No visual defects Step 1: -30°C + 2° 30 + 3 minutes
C?/p;arlgzamce < +20% Step 2: Room Temp < 3 minutes
Dissipation . .
Thermal F af:)tor Meets Initial Values (As Above) Step 3: +85°C + 2° 30 + 3 minutes
Shock -
Insulat . .
Rr;lijs?alr(]):e Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric " Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 +2 hours at room temperature
Appearance No visual defects
Capacitance < +30% Charge device with twice rated voltage in
Variation = FIUT0 test chamber set at 85°C + 2°C
Dissipation - for 1000 hours (+48, -0
L (L Fa(F:)tor < Initial Value x 1.5 (See Above) ( )
Insulation . Remove from test chamber and stabilize
Resistance = Initial Value x 0.1 (See Above) at room temperature for 24 + 2 hours
Dielectri . before measuring.
Slteree:g;lr? Meets Initial Values (As Above) g
éspsgrg:]zz No visual defects Store in a test chamber set at 85°C + 2°C/
VF;riation < +30% 85% + 5% relative humidity for 1000 hours
Load Dissination (+48, -0) with rated voltage applied.
Sl Fagtor < Initial Value x 1.5 (See above)
Y Insulation Remove from chamber and stabilize at
Resistance = Initial Value x 0.1 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Strength Meets Initial Values (As Above)
A\
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Y5V Dielectric

Capacitance Range

TAV/AS

PREFERRED SIZES ARE SHADED

- B = fin)] ] Il]
SIZE 0201 0402 0603 0805 1206 1210
Soldering Reflow Only Reflow Only Reflow Only Reflow/Wave Reflow/Wave Reflow Only
Packaging All Paper All Paper All Paper Paper/Embossed Paper/Embossed Paper/Embossed
(L) Length MM 0.60 +0.03 1.00 +0.10 1.60 +0.15 2.01+0.20 3.20 +0.20 320+0.20
9 (in) | (0.024 +0.001) (0.040 + 0.004) (0.063 + 0.006) (0.079 + 0.008) (0.126 + 0.008) (0.126 + 0.008)
(W) Width MM 0.30 £0.03 0.50+0.10 81+0.15 1.25 +0.20 1.60 +0.20 2.50 +0.20
(in) | (0.011 +0.001) (0.020 + 0.004) (0.032 + 0.006) (0.049 + 0.008) (0.063 + 0.008) (0.098 + 0.008)
() Terminal MM 0.15+0.05 0.25+0.15 0.35+0.15 0.50+0.25 0.50 +0.25 50 +0.25
(in) | (0.006 +0.002) (0.010 + 0.006) (0.014 + 0.006) 0.020 + 0.010) (0.020 + 0.010) (0.020 + 0.010)
wvDC | 63 10 16 25 50 10 | 16 | 25 50 10 | 16 25 | s0 | 10 | 16 25 [ 50 [10 16 [ 5] 50
Cap 820 I I I
(pF) 1000 A
2200 A =W
(L =
4700 A c \ﬁ
Cap 0.010 A A © © G g
(F) 0.022 A c © G
0.047 A © G G
0.10 C G J K t
0.22 G G K N
0.47 G K N M
1.0 G G N N N
2.2 N N M M
4.7 N M N
10.0 Q Q Q Q
22.0 Q X
47.0
wvDC | 63 10 16 25 50 10 | 16 | 25 50 10 | 16 25 | 50 | 10 | 16 25 50 | 10 | 16 25 | 50
SIZE 0201 0402 0603 0805 1206 1210
Letter A © 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 2.79
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) | (0.110)
PAPER EMBOSSED

TAV/A
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MLCC Tin/Lead Termination “B”

General Specifications

TAV/AS

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

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

LDO5 5 A 101 J A B 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special

LDO02 - 0402 6.3V=6 COG (NPO)=A Code (In pF) Tolerance Rate B = 5% min 2=T"Reel Code
LDO3 - 0603 wov=z X7TR=C 2 Sig. Digits + B = +.10 pF (<10pF) A= Not lead 4 =13" Reel A = Std.
LDO4 - 0504 16V =Y X5R =D Number of  C = +25 pF (<10pF) Applicable 7 = Bulk Cass. Product
LDOS5 - 0805 25V =3 Zeros _ 9 =Bulk
LDO6 - 1206 50V =5 D = +.50 pF (<10pF)
LDOS - 1808* 100V =1 F = +1% (= 10 pF) Contact
LD10 - 1210 200V =2 G = +2% (= 10 pF) Factory
shoie o J -aon i

- ultiples
LD14 - 2225 K = +10% P
LD15 - 0204 LICC*
LD20 - 2220
LD16 - 0306 LICC
LD17 - 0508 LICC
LD18 - 0612 LICC
*Contact factory
ELECTRICAL GRAPHS
NPO Refer to page 4 for Electrical Graphs
X7R Refer to page 12 for Electrical Graphs
X7S Refer to page 16 for Electrical Graphs
X5R Refer to page 19 for Electrical Graphs
Y5V Refer to page 23 for Electrical Graphs
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MLCC Tin/Lead Termination “B”

Capacitance Range (NPO Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

o

Jum]

i

SIZE

LD02

LD03

LD05

LD06

Soldering

Reflow Only

Reflow Only

Reflow/Wave

Reflow/Wave

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

(L) Length

100+ 0.10
(0.040 + 0.004)

160%0.15
(0.063 + 0.006)

2.01£0.20
(0.079 + 0.008)

3.20£0.20
(0.126 + 0.008)

(W) Width

050 0.10
(0.020 + 0.004)

0.81%0.15
(0.032 + 0.006)

125020
(0.049 + 0.008)

160 £0.20
(0.063 + 0.008)

(t) Terminal

025015
(0.010 + 0.006)

035%0.15
(0.014 + 0.006)

050 0.25
(0.020 + 0.010)

050025
(0.020 +0.010)

Cap 0.5
(pF) 1.0

16

25

50

560
680
820

1000
1200
1500

6.3 25 50

100

1800
2200
2700

3300
3900
4700

5600
6800
8200

16 25 50 100 200

16

Cap 0.010
(W) 0.012
0.015

0.018

0.022

0.027

0.033

0.039

0.047

0.068

0.082

0.10

25 50 100 | 200

WvDC

16

25

50

6.3 25 50

100

16 25 50 100 200

16

25 50 100 200

SIZE

0402

0805

1206

Max.
Thickness

P o) X

1.40
(0.055)

152 1.78 2.29
(0.060) | (0.070) | (0.090)

2.54
(0.100)

2.79
(0.110)

EMBOSSED

TAV/
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MLCC Tin/Lead Termination “B”

Capacitance Range (NPO Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

0

1

[

Il

[l

SIZE

LD10

LD12

LD13

LD20

LD14

Soldering

Reflow/Wave

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Packaging

Paper/Embossed

All Embossed

All Embossed

All Embossed

All Embossed

(L) Length

320020
(0.126 +0.008)

4.50 £0.30
(0.177 +£0.012)

4.50 +0.30
(0.177 £0.012)

570 % 0.40
(0.225 + 0.016)

572:025
(0.225 + 0.010)

(W) Width

250%0.20
(0.098 + 0.008)

320%0.20
(0.126 + 0.008)

6.40 £ 0.40
(0.252 + 0.016)

500 % 0.40
(0.197 + 0.016)

635%025
(0.250 + 0.010)

(t) Terminal

050%025
(0.020 + 0.010)

061036
(0.024 + 0.014)

0.61+0.36
(0.024 + 0.014)

0.64 %039
(0.025 + 0.015)

0.64 %039
(0.025 + 0.015)

25 50 100

200

25

50

100 200

50

100 200

50 100

200

50 100

200

Cap
(pF)

OO0 Z=Z = w|lw w o

XX X X
XX X X<

XX X X

- E< k] [ ¥ S [y

TZNEIEIZEEEEER

Cap
(uF)

ZZleuc v alec |l wafe e a
ZZle ool oo o alo o ala oo

XIX ZZNXRXRXRXXRXX
X|[>X X U|V U U|UT X XXX X

VU0 UIOUTZIZINRNXXXRXXRXX

DU|DEIZZTIZIZIZTIZIZIEEZIEEZEE

HEESYYSEE SRS b

SEEZIEZNEARARARARARRRIARRXRR AR

< <X|< < U|U U U|U U UUTUUUU U TUTTUTU

N N(< < <|< U U|U U U(U© UlU DU DOTUTTUVTTO

©U|T U V|V UV U(U U TUUTUUUUOUTUUTUUOUUTTUT

25 50 100

200

25

50

100 200

50

100 200

50 100

200

50 100

200

SIZE

1210

1812

1825

2220

2225

Letter A

M N

P Q

Max.
Thickness

056
(0.022)

0.71
(0.028)

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

127 1.40
(0.050)

(0.055)

152 1.78
(0.060) | (0.070)

2.29
(0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED
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MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

m

i

SIZE

LD02

LDO03

LDO05

LD06

Soldering

Reflow Only

Reflow Only

Reflow/Wave

Reflow/Wave

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

(L) Length

7.00£0.10
(0.040 + 0.004)

160015
(0.063 + 0.006)

2.01£0.20
(0.079 £ 0.008)

320%0.20
(0.126 % 0.008)

(W) Width

050 0.10
(0.020 + 0.004)

0.81£0.15
(0.032 + 0.006)

125020
(0.049 + 0.008)

160 £0.20
(0.063 + 0.008)

(t) Terminal

0.25+0.15
(0.010 + 0.006,

035£015
(0.014 + 0.006)

050+0.25
(0.020 + 0.010)

0.50 £0.25
0.020 + 0.010)

o
w

16

6.3

10

16 | 25 | 50

100 | 200

10 16 25 50 | 100

200

10

16 25 50 [ 100 | 200

Cap
(pF)

[ol[oNaNal{oNoNol [oNaNa)

[eNeNelleNeoNel[oNoNel [oNoNol [oNoNel [oNoNel [oNeoNel [oNoN el I

o|lo 0 ojlo o oo o ofoooooolooolooold

Cap
(HF)

[oNeal[oNaoNalloNoNal[oNoNalloNoNal [oNoNal [oNaNal (ool

[eNelloNoNelleNoNelloNeoNeolloNeoNelloNeoNel [loNoNel [oNoNel [oNoNel (eNeoNel

Z 2w o alewale wala wala o mlmm mlm m m|m

[eNelleNoNelleNoNeolleNeoNeolloNeoNelloNeoNel [oNoNel [oNoNel (cNoNeolloNeoNeolloNeNe)

[eNelleNeNelleNeNellsNeNelleNeNel (e NeNel (e NeNel (s NeNel (e NeNel (o NeoNel [eNeoN el =

[oNoNal[oNoNolloNoNal[oNoNolloNaoNal (o NoNol[oNaoNal (o NoNol [oNaNal (o NoNal
[oNeal[eNaNalloNoNal [aNoNal[oNoNal [aNoNal [oNoNal [aNoNal [oNaNal (e NaN )

zzzccdlecdlaaalemmmmm|mmm{m m m{m m m{m

TVIUIZEZEZEZEZEZE S vluuuluu oo aula oo

[al[oNoNolloNoNol [oNaNal [oNaNal [oNoNal [oNoNal (o NaoNal(eNoNaolloNaNal [oNaNal [oNaNal

Sl alec ala e mmmmmmmmmmimmmimmmimmm{m

Zlzcalecalevadlewalan dlo e afla aw

[oNal{oNoNalloNoNaolloNaoNalloNaoNal [oNaNal [oNaoNal [oNoNal [oNoNal[aNaoNaol[loNoNal o NaNal [oNaNa)

[oNel[eNaoNalloNaoNal[aNoNol[oNaoNal[oNoNol [oNaNal (o NoNol [oNaoNal (o NoNol [oNaNal (o NoNol [oNaNa)

Tl vvluuuluu oo ol mmmmmmmmmmmmmmmmmmmm

=2z vdluvdluvdlucdlacalaammmmmmmmmmmmm{mmmmmm{m

O ZZeccalecalevalewadleualaaaa e dlaa e afla e
Zlzcalecvalevalawalac dla w e @ ale o ale wala aa

zzzZzlzzIR vyl o u|lo o u|lo o a|la G ala o MMM Mmmmmmmmmmmmmmimmmim

zzzZzzdlecdlecalecalevalewalo e alaadla e o afla wa

T Z=ZIT T afecdluvalucdluvafuc oo aflec o o afe o a]la o

T W
\@\i\?

o

6.3

10

16 | 25 | 50

100 | 200

10 16 | 25 50 | 100

200

10

16 25 50 | 100 | 200

0402

0603

0805

1206

Letter A

P Q X

Max.
Thickness

0.71
(0.028)

0.86
(0.034)

0.94
(0.037)

1.02
(0.040)

127
(0.050)

1.40
(0.055)

152 1.78 2.29
(0.060) | (0.070) | (0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED

JAV/N
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MLCC Tin/Lead Termination “B”

Capacitance Range (X7R Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

[

01

(] 1]

SIZE LD10 LD12 LD13 LD14
Soldering Reflow/Wave Reflow Only | Reflow Only | Reflow Only
Packaging Paper/Embossed All Embossed|All Embossed | All Embossed

() Length MM 320£0.20 450+0.30 | 4.50+0.30 572+0.25
(in.) (0.126 + 0.008) (0.177 +0.012) | (0.177 £ 0.012) | (0.225 + 0.010)
W) Width MM 2.50 + 0.20 320+020 | 6.40+040 6.35 +0.25
(in.) (0.098 + 0.008) (0.126 + 0.008) | (0.252 + 0.016) | (0.250 + 0.010)
) Termina MM 0.50 +0.25 0.61+036 | 0.61+0.36 0.64£0.39
(in.) (0.020 + 0.010) (0.024 + 0.014) | (0.024 £ 0.014) | (0.025 + 0.015)
WVDC 10 16 25 50 [ 100 50 [ 200 | 50 [ 100 50 [ 100
Cap 100
(pF) 120
150 <
180 - L)\ W)/
220 j
270
330
390 ({
470 ‘ t
560
680
820
1000 J J J J J
1200 J J J J J
1500 J J J J J
1800 J J J J J
2200 J J J J J
2700 J J J J J
3300 J J J J J
3900 J J J J J
4700 J J J J J
5600 J J J J J
6800 J J J J J
8200 J J J J J
Cap 0.010 J J J J J K K M M M M
(F) 0.012 J J J J J K K M M M M
0.015 J J J J J K K M M M M
0.018 J J J J J K K M M M M
0.022 J J J J J K K M M M M
0.027 J J J J J K K M M M M
0.033 J J J J J K K M M M M
0.039 J J J J J K K M M M M
0.047 J J J J J K K M M M M
0.056 J J J J J K K M M M M
0.068 J J J J J K K M M M M
0.082 J J J J J K K M M M M
0.10 J J J J J K K M M M M
0.12 J J J J M K K M M M M
0.15 J J J J M K K M M M M
0.18 J J J J P K K M M M M
0.22 J J J J P K K M M M M
0.27 J J J J K M M M M M
0.33 J J J J K M M M M M
0.47 M M M M K P M M M M
0.56 M M M M Q M M M
0.68 M M P M Q M M M
0.82 M M P M M M M
1.0 N N M M M M
1.2
15 N N M M P
18
22 M
33
4.7
10
22
47
100
WVDC 10 16 25 50 | 100 50 | 100 | 50 | 100 50 | 100
SIZE 1210 1812 1825 2225
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 2.29 254 2.79
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) | (0.110)
PAPER EMBOSSED
v
a0 JAV/X(
n Iy
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MLCC Tin/Lead Termination “B”

Capacitance Range (X5R Dielectric)

TAV/AS

PREFERRED SIZES ARE SHADED

o

imi]

{1

1l

SIZE

LD02

LD03

LD05

LD06

LD10

Soldering

Reflow Only

Reflow Only

Reflow/Wave

Reflow/Wave

Reflow/Wave

Packaging

All Paper

All Paper

Paper/Embossed

Paper/Embossed

Paper/Embossed

(L) Length

MM
(in)

1.00 £0.10
(0.040 + 0,004)

160015
(0.063 + 0,006)

2.01£0.20
(0.079 + 0.008)

3.20£0.20
(0.126 + 0.008)

320020
(0.126 + 0.008)

(W) Width

050%0.10
(0.020 + 0,004)

081%0.15
(0.032 + 0.006)

125020
(0.049 + 0,008)

1.60£0.20
(0.063 + 0.008)

250020
(0.098 + 0.008)

(t) Terminal

0.250.15
(0.010 + 0,006)

035+ 0.15
(0.014 + 0,006)

050025
(0.020 + 0.010)

050025
(0.020 + 0.010)

050%0.25
(0.020 + 0.010)

6.3 10

6.3 25

10 16

16

Cap 100
(pF) 150

10 [ 16 [ 25
T T

(fL)\EAW?E
1

Cap 0.
(uF 0.

® OGO

z2z

6.3 10

6.3 25

10 16

0402

0603

0805

1206

1210

Letter

N P

Q X

Max.
Thickness

056 0.71
(0.022) | (0.028)

0.86 0.94
(0.034) | (0.037)

1.02 127
(0.040) | (0.050)

1.40 152
(0.055) | (0.060)

1.78 2.29
(0.070) | (0.090)

254
(0.100)

2.79
(0.110)

PAPER

EMBOSSED

JAV/N
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Automotive MLCC

Automotive

TAV/AS

GENERAL DESCRIPTION

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

As part of our sustained investment in capacity and state of the art
technology, we are now transitioning from the established Pd/Ag electrode
system to a Base Metal Electrode system (BME).

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:

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

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

= NPO dielectric components containing Pd/Ag electrode and silver termi-
nation with a Ni/Sn plated overcoat.

HOW TO ORDER

0805 5 C 104 K 4 T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Rate Terminations Packaging Special Code
0603 6.3V=6 NPO=A Code (In pF) Tolerance 4 = Automotive T = Plated Ni and Sn 2 =7"Reel A = Std. Product
0805 10V=Z X7R=C 2 Significant J=+5% Z = Soft Termination 4 = 13" Reel
1206  16V=Y Digits + Number K =£10% U = Conductive Epoxy
1210 25v=3 of Zeros M = +20%
1812 50V=5 e.g. 10uF = 106
1o0v=1
200V =2

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

32 TAV/A
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Automotive MLCC FAV// X

NPO/X7R Dielectric

SOFT TERMINATION FEATURES

a) Bend Test b) Temperature Cycle testing
The capacitor is soldered to the PC Board as shown: “Soft Termination” has the ability to withstand at least
1000 cycles between -55°C and +125°C
V 1Imm/sec

SO ROl

+— 90 mMm ——»

Typical bend test results are shown below:

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

ELECTRODE AND TERMINATION OPTIONS

NPO DIELECTRIC

NPO Ag/Pd Electrode
Nickel Barrier Termination
PCB Application

e

Ni
ro |

Figure 1 Termination Code T

X7R DIELECTRIC

X7R Nickel Electrode

X7R Dielectric Soft Termination
PCB Application PCB Application
Ni c Ni
sn—ff[——— u I
N? | —_L Epoxy ]
I ——— Ni I ———
cu—1 S Sn —
Figure 2 Termination Code T Figure 3 Termination Code Z

Conductive Epoxy Termination
Hybrid Application

Ni

Cu
Termination

i

Conductive
Epoxy

Figure 4 Termination Code U

TAV/A 32
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(

AV

NPO Automotive

)

Termination

Capacitance Range (Ni Barrier

1812

50V

100V

100V

50V

1812

1210

200V

200V

100V

100V

50V

50V

25V

25V

1210

1206
50V

100V

100V

50V

25V

25V

1206

0805
50V

100V

100V

50V

25V

25V

0805

0603
50V

100V

100V

50V
0603

25V

25V

R47
R51
R56
R62
R68
R75
R82
R91
1RO
1R2
1R5
1R8
2R0
2R2
2R4
2R7
3R0
3R3
3R6
3R9
4R3
4R7
5R1
5R6
6R2
6R8
7R5
8R2
9R1
100
120
150
180
220
270
330
390
470
510
560
680
820
101
121
151
181
221
271
331
391
471
561
681
821
102
122
152
182
222
272
332
392
472
562
682
822
103
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BME X7R Automotive I\V)H (

Capacitance Range (Ni Barrier Termination)

0603 0805 1206 1210 1812
16V | 25V | 50V [ 100V | 200V | 16V | 25V | 50V | 100V | 200V | 16V | 25V | 50V | 100V [ 200V | 16V | 25V | 50V | 100V | 200V | 16V | 25V | 50V | 100V | 200V

101
121

181
221

331
391

561
681

102
122

182
222

ulolalalala|a|a|afa]a

332
392

[ Y P P P P3N P PO PO

562
682

[2l[el{a)[al[a)[ol (o] o] (o) [a)[ale] (o] (2] (o) (ol (o] (o] (o] ()

103
123

183
223

[2l[el{a)[al[a)[e] (o] (o] (o) [al[al(a] (o] (o] (ol (el (el ] (o] (2} (ol (o) (o] (o] (o] ()

333
393

DO OO DDDODDD|DDDDDD|DDOD DD DD DD

ZIZZZIZZZIE|C|e|v|e|e|u|lslo|lu|lo|lolola|lo|la|al ool o

563
683

DD DD DD DD D D DD D DDD|D|DDDD|D| DD D DD DDD|D
(Y PO ) ) Y PO PO ) Y Y PO Y FY (Y PO PO ) YUY PO ) PO Y PO T ) Y PO PO ) 3 O

104
124

E EY E ES E E4 9 =1 £ 01 £ O (2] 37 {39 (3 {3 {3 [3) () () (3 () () () [

b HEHEE R R R R

184
224

Z|IZ|IZ|lu|lu|lulu|lu|lalu|la|lu|la|lula|lola|lola|lo|la|lo|la|lo|la|lo|la|lolo|lo|lo|lo|lao|lo| oo

z|z|z|z|o|o|a|a|a|ala]a]a|a]|alal o] oo ol afa]| ol el o] oo o o

334
394

=l =4 =4 b= =d = Ff (2] 3] (37 [35) (3 {30 P P 30 U P Y PO [ P Y P P Y Y P P Y Y PO Y Y P P Y ) P P

E e B o 11 (2] £3%) (37 (39 (3 [39) P30 P P30 P30 P Y PO P P Y P P Y Y P P Y F30) F) P

||| ZZ|X|F|R[F XX
O|o|o| O |Z(Z|R|F|F|F|E|=

564
684

< e o o o el 1 £ ) (3 (3 () 3 [ P Y P3N P P Y Y P Y P P P Y P PO Y Y P P Y P P P

XX |[X<|x|x<[x<|<|Z[Z|R|R|X|=|=|=|=
XX [X[X|X|X|x<Z|Z|R|F|F|=|=F|=|=
XX |[X<|<|x<[x<|<|Z[Z|R|F|X|=|=|X|=

105
155

©o|o|o|o|o|o|o|o|0|Z|Z(X|F|F|X|F|=

16V | 25V | 50V [100V | 200V | 16V | 25V | 50V | 100V | 200V 25V | 50v_| 100V | 200V | 16V | 25V | 50V | 100V | 200V | 16V 50v_| 100v_| 200V
0603 0805 1206 1210 1812

=
[}
<
N
al
<

Letter A € 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 1.40 152 1.78 2.29 254 2.79
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) | (0.110)

PAPER EMBOSSED

JAV/ 3
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MLCC with Soft Termination

General Specifications

TAV/AS

GENERAL DESCRIPTION

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

To satisfy the requirement for enhanced mechanical strength, AVX had to
find a way of ensuring electrical integrity is maintained whilst external forces
are being applied to the component. It was found that the structure of the
termination needed to be flexible and after much research and development,
a “soft termination” was found. This soft termination is designed to enhance
the mechanical flexure and temperature cycling performance of a standard
ceramic capacitor with an X7R dielectric. The industry standard for
flexure is 2 mm minimum with Soft Termination. AVX guarantees a
minimum flexure of 5 mm, without any internal cracks. Beyond 5mm
generally the component will open. The industry standard for
temperature cycling is 1000 cycles, AVX guarantees 3000 cycles.

As well as for automotive applications the Soft Termination 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.

* Open failure mode is apparent when products are overstressed
by 5mm.

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

» Reduction in circuit board flex failures.

» Base metal electrode system.

< Automotive or commercial grade products available.

HOW TO ORDER

APPLICATIONS

High Flexure Stress Circuit Boards

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

Variable Temperature Applications

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

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

Automotive Applications
= Improved reliability.

e Excellent mechanical performance and
thermo mechanical performance.

0805 5 C 104 K A Z 2 A
Style Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special Code
0603 6=6.3V C=X7R Code (In pF) Tolerance Rate 7 = Soft 2 =7"reel A = Std. Product
0805 Z=10v 2 Sig Digits + J=15% A=Commercial Termination 4 = 13" reel
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
A '(
36 VAV
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MLCC with Soft Termination YA\// X{

Specifications and Test Methods

PERFORMANCE TESTING BOARD BEND TEST PROCEDURE
According to AEC-Q200
AEC-Q200 Qualification: . Test Procedure as per AEC-Q200: I
e Created by the Automotive Electronics sample size: 20 components
Council Span: 90mm Minimum deflection spec: 2 mm -

» Specification defining stress
test qualification for
passive components

Testing:

Key tests used to compare

(Figure 2)

= Components soldered onto FR4 PCB (Figure 1)

KNIFE

MOUNTING

= Board connected electrically to the test equipment g ASSEveY

j
jmzzz

DIGITAL
CALIPER

BEND TESTPLATE

soft termination to
AEC-Q200 qualification:

* Bend Test

e Temperature Cycle Test

CONTROL
PANEL

Fig 2 - Board Bend test

AVX ENHANCED SOFT
TERMINATION BEND TEST
PROCEDURE

Bend Test

The capacitor is soldered to the printed circuit

board as shown and is bent up to 10mm at
1mm per second:

BOAR D BE N D TEST R ES U LTS Fig 1 - PCB layout with electrical connections equipment
AEC-Q200 Vrs AVX Soft Termination Bend Test
0603
,g 12 T12 0805
£10 S
=10
- 1 20—
% 6 [ ] cqn) 64
g4 g 4 §
3 2 g 2 L)
3 0 t t 30 t t
NPO X7R X7R soft term NPO X7R X7R soft term
1210
_ 1206 =
£ 3
=10 8— b=
28 ® 28
o g P (J>7 Eg 6
g 41 g 4 3
B 2 2 2
S 1 1 @ 0 : 1
@ NPO X7R X7R soft term NPO X7R X7R soft term

TABLE SUMMARY

Typical bend test results are shown below:

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

TEMPERATURE CYCLE TEST PROCEDURE

Test Procedure as per AEC-Q200:

The test is conducted to determine the resistance of the

component when it is exposed to extremes of alternating

high and low temperatures.

e Sample lot size quantity 77 pieces

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

 Interim electrical measurements at 250, 500, 1000 cycles

* Measure parameter capacitance dissipation factor,
insulation resistance

Test Temperature Profile (1 cycle)

+1250 C
w250 C m
s5C i ‘

i lhouri2mins ———:

JAV/N

LI Max. = 10mm

ey —

- 90Mm ——

e 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
v

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

e The maximum deflection capability is 10mm

37
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MLCC with Soft Termination YA\// X{

Specifications and Test Methods

BEYOND 1000 CYCLES: TEMPERATURE CYCLE TEST RESULTS
0603 0805

10 10
8 8
(0] ()
e -~ e
g 4 e g 4
P -~ P
»
0 . -/ — 0 S S
0O 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
1206 1210
10 10
8 8
(0] ()
36 S 6
E 4 g 4
X > X >
0 T T hd T T O T ?/?—?—__7__4.
0O 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000

AEC-Q200 specification states
. Soft Term - No Defects up to 3000 cycles 1000 cycles compared to AVX

3000 temperature cycles.

SOFT TERMINATION TEST SUMMARY

e Qualified product by using the AEC-Q200 test/specifica- « Board bend test improvement by a factor of 2 to 4 times.
tion with the exception of using AVX 3000 temperature . Temperature Cycling:
cycles (up to +150°C bend test guaranteed greater than _ 0% Failure up to 3000 cycles

5mm).
e Soft Termination provides improved performance — No ESR change up to 3000 cycles

compared to standard termination systems.

WITHOUT SOFT TERMINATION WITH SOFT TERMINATION

Soft Term Il

Major fear is of latent board flex failures.

Far superior mechanical performance.
Generally open failure mode beyond
5mm flexure.

3 TAV/
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MLCC with Soft Termination

X7R Dielectric Capacitance Range

TAV/AS

0603

0805

1206

1210

1812

16V 25V

50V

100v

16V 25V

50V

100v

16V 25V

50V

100v

16V

25V

50V

100v

16V

25V

50V

100V

101

= Range extension parts

TAV/

16V 25V 50V 100V 16V 25V 50V 100V 16V 25V 50V 100V 16V 25V 50V 100V 16V 25V 50V 100V
0603 0805 1206 1210 1812
Letter A C E G J K M N P Q X Y z
Max. 0.33 056 0.71 0.86 0.94 1.02 127 1.40 152 178 2.29 2.54 2.79
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) | (0.110)
PAPER EMBOSSED
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Capacitor Array
Capacitor Array (IPC)

TAV/AS

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 instead of four or two. This results in increased
throughput and translates into savings on machine time.
Inventory levels are 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%.

A reduction of 40 placements increases throughput by 18%.

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:

If 120 million 2-element arrays or 40 million 4-element arrays
were placed in a year, the requirement for placement
equipment 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 number of
placements is reduced thus creating spare capacity on
placement machines. This in turn generates the opportunity
to increase overall production output without further invest-
ment in new equipment.

W?2A (0508) Capacitor Arrays

14 1.0
(0.055) (0.039)

4 pcs 0402 Capacitors

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

= 1 pc 0508 Array

1.88
(0.074)

2.1(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 = 13.8mm?2 (0.543 in2)

= 1 pc 0612 Array

3.2(0.126) —»
AREA = 6.4mm2 (0.252 in?)

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

4 TAV/A
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Capacitor Array

TAV/AS

SIZE 0405 0508 0508 0612 SIZE 0405 0508 0508 0612
# Elements 2 2 4 4 # Elements 2 2 4 4
Soldering Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave Soldering | Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave
Packaging All Paper All Paper Paper/Embossed | Paper/Embossed Packaging All Paper All Paper Paper/Embossed Paper/Embossed
Length MM 1.00 £0.15 1.30+0.15 1.30+0.15 1.60 +0.150 Length MM| 1.00+0.15 1.30+0.15 1.30+0.15 1.60+£0.20
(in.)| (0.039 +0.006) (0.051 + 0.006) (0.051 + 0.006) (0.063 + 0.006) (in.)](0.039 + 0.006) |  (0.051 + 0.006) (0.051 + 0.006) (0.063 + 0.008)
Width MM 1.37+0.15 2.10+0.15 2.10+0.15 320+0.20 |\viqih MM| 1.37+0.15 2.10+0.15 2.10+0.15 3.20+0.20
(in.)| (0.054 +0.006) (0.083 + 0.006) (0.083 + 0.006) (0.126 + 0.008) (in.) | (0.054 + 0.006) (0.083 + 0.006) (0.083 + 0.006) (0.126 + 0.008)
Max. MM 0.66 0.94 0.94 1.35 Max. MM 0.66 0.94 0.94 1.35
Thickness (in.) (0.026) (0.037) (0.037) (0.053) Thickness (in.) (0.026) (0.037) (0.037) (0.053)
WVDC 16 | 25 | 50 16 | 25 | 50 |100 16 | 25 | 50 |100 |16 | 25 | 50 (100 WVDC |10| 16| 25|50 10 |16 [ 25| 50 (100| 16 | 25 | 50 {100 | 16 | 25 | 50 | 100
Cap 1.0 Cap 100
(PF) 12 (pF) 120
15 150
1.8 180
22 220
2.7 270
33 330
3.9 390
4.7 470
5.6 560
6.8 680
8.2 820
1000
1200
1500
1800
2200
2700
3300
3900
4700
5600
6800
8200
100 Cap 0.010 pF
120 0.012
150 0.015
180 0.018
220 0.022
270 0.027
330 0.033
390 0.039
470 0.047
560 0.056
680 0.068
820 0.082
1000 0.10
1200 0.12
1500 0.15
1800 0.18
2200 0.22
2700 0.27
3300 0.33
3900 0.47
4700 0.56
5600 0.68
6800 0.82
8200 1.0 =
Cap 0.010 12
(uF) 1.5
1.8
2.2
33
4.7
10
22
47
100
[ = nPo/COG =x7r [ = X5R
\
AV X
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Capacitor Array
Multi-Value Capacitor Array (IPC)

TAV/AS

GENERAL DESCRIPTION

A recent addition to the array product range 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-element 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.

HOW TO ORDER

ADVANTAGES OF THE MULTI-VALUE
CAPACITOR ARRAYS

Enhanced Performance Due to Reduced Parasitic
Inductance

When connected in parallel, not only do discrete capacitors
of different values give the desired self-resonance, but an
additional unwanted 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 is a
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 it reduces the
uncertainty of the frequency response.

W 2 A 2 Y C 102M 104M A T 2A
‘|’ ‘|’ —|' ‘|’ ‘|’ ‘|’ 1st Value 2nd Value
— = [ ] 1
Style Case Array Number Voltage Dielectric | Capacitance Capacitance | Failure Termination Packaging &
Size ofCaps 6=6.3VY A=NPO Code (In pF) Tolerance Rate Code Quantity
1=0405 Z =10V C=X7R 2 Sig. Digits + K =+10% T = Plated Ni . Code
2=0508 Y=16V D=X5R Number of M = +20% and Sn 2A = 7" Reel (4000)
3=0612 3=25V Zeros g’é = %?'&Refell((l)ggom
5= 50V = 7" Reel (1000)
1 =100V
Cap (Min/Max) IMPEDANCE VS FREQUENCY
NPO X5R/X7R 1 A\ AL \ //
2xDiscrete Caps (0603)
0612 4-element 100/471 221/104 — o8 \\ f
0508 2-element 100/471 221/104 £ \ /
0405 2-element 100/101 101/103 5 0.6 /’
o
. . B 04 A /
= Max. ratio between the two cap values is 1:100. ‘é ' \ /\ /
= The voltage of the higher capacitance value dictates T o2 §\ / \ Y/ M v Cop (0509
the voltage of the multi-value part. \§§ / Qc/
= Only combinations of values within a specific dielectric 0 10 100 1000

range are possible.
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PART & PAD LAYOUT DIMENSIONS
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PART DIMENSIONS

0405 - 2 Element

L W T BW BL P S
1.00+0.15 1.37+0.15 0.66 MAX 0.36 £ 0.10 0.20 +£0.10 0.64 REF 0.32+0.10
(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)
0508 - 2 Element
L W T BW BL P S
1.30£0.15 2.10+0.15 0.94 MAX 0.43+0.10 0.33+£0.08 1.00 REF 0.50+0.10
(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)
0508 - 4 Element
L W T BW BL P X S
1.30 £0.15 2.10+£0.15 0.94 MAX 0.25 +£0.06 0.20 £0.08 0.50 REF 0.75+0.10 0.25+0.10
(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)
0612 - 4 Element
L W T BW BL P X S
1.60+0.20 3.20+£0.20 1.35 MAX 0.41+0.10 0.18 tgfgg 0.76 REF 1.14+0.10 0.38+0.10
(0.063 £ 0.008)[ (0.126 + 0.