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How to Order
Part Number Explanation

TAV/A

Commercial Surface Mount Chips
EXAMPLE: 08055A101JAT2A

0805 5 A 101 J*
Size Voltage Dielectric Capacitance Tolerance
(L'xW") 4=4v A=NPO(COG) 2Sig.Fig+  B=+10pF
0101* 6=6.3V C=X7R No. of Zeros C=+25pF
0201 Z =10V D = X5R Examples: D=+.50pF
0402 Y =16V F = X8R 100 =10 pF F=+1%
0603 3 =25V G=Y5V 101 =100 pF (=10pF)
0805 D =35V U =U Series 102 =1000 pF G=12%
1206 5=50V W = X6S 223 =22000 pF (=10pF)
1210 1=100vV Z=X7S 224 =220000 pF J=15%
1812 2 =200V 105 = 1pF K=%10%
1825 7 =500V 106 = 10pF M =+20%
2220 107 = 100uF Z=+80%,
2225 Contact Factory for | For values below 20%
Special Voltages 10 pF,use “R” P =+100%,
*EIA 01005 |F =3V 9 =300V in place of -0%
* = 75V X = 350V Decimal point, e.g.,
E=150V  8=400V 91pF=9R1.
V =250V

A T 2 A**
Failure Terminations Packaging Special
Rate T =Plated Ni Available Code
A=N/A and Sn 2=7"Reel A=Std
4 = Automotive 7 = Gold Plated 4=13"Reel K = 30K (0603 2mm pitch)
U =Conductive U=4mmTR 22K (0805/1206
Expoxy for (01005) <0.030'7 0.76mm)
Hybrid H = 18K (0603/0805/1206
Applications <0.037"/0.94mm)
Z = FLEXITERM® Contact _ 5k (0805/1206
*X =FLEXITERM®  Factory For <0.050"/ 1.27mm)
with 5% min Multiples  1=12K(0805/1206
lead (X7R & <0.055/ 1.4mm)
X8R only) **Non std options upon
approval from the factory
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

High Voltage MLC Chips
EXAMPLE: 1808AA271KA1T1A
1808 A A 271 K A T 2 A
AVX Voltage Temperature Capacitance Capacitance Failure Termination Packaging/ Special
Style C =600V/630V Coefficient Code Tolerance Rate 1=Pd/Ag Marking Code
0805 A =1000V A=C0G (2 significant digits COG:  J = +5% A=Not T = Plated Ni 2 = 7" Reel A = Standard
1206 S =1500V C=X7R _ ‘"% of zeros) K=+10% Applicable and Sn 4=13" Reel
1210 G = 2000V XaTop eFS¥1oo M = +20% B = 5% Min Pb
1808 W =2500V 100 pF - 101 X7R:  K=%10% Z = FLEXITERM®
1812 H =3000V 1000 pF B 102 M =120% *X = FLEXITERM®
1825 J=4000V 22'000 pF - 223 Z=+80%, with 5% min
2220 K = 5000V PP = -20% lead (X7R
2995 220,000 pF =224 only)

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

TAV/XS
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please select correct termination style.
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Part Number Explanation

Capacitor Array
EXAMPLE: W2A43C103MAT2A
W 2 A 4 3 (5 103 M A T 2A
Style Case Array Number Voltage Dielectric Capacitance Capacitance Failure Termination Packaging &
W =RoHS Size of Caps Z=10V A=NP0O Code (InpF) Tolerance Rate Code Quantity
L=SnPb 1=0405 Y =16V C=X7R 2 Sig Digits J=15% A =Commercial T =PlatedNiandSn Code
2 =0508 3=25V D =X5R + Number of K=410% 4 =Automotive Z=FLEXITERM® 2A= 7"Reel
3=0612 5=50V Zeros M =120% *B = 5% min lead (4000)
1=100V *X =FLEXITERM®  4A= 13"Reel
with 5% min lead (10000)
2F = 7"Reel
(1000)

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 97
0508 Z=10V D =X5R 2 Sig. Digits + K=1%10% and Sn 2=7"Reel for Codes
0612 Y =16V Number of Zeros M =1+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=4V C=X7R  Code (InpF) Tolerance Rate T= PlatedNi  Available Max. Thickness
L=SnPb 2=0508 ESL=50pH Terminals 6=6.3V D=X5R 2Sig. Digits + M=120 A=N/A and Sn 1=7" Reel mm(in,)
3=0612 ESL=60pH 1=8Teminals Z=10V Numberof *B =5% min 3=13"Reel A=0.95(0.037)
Y=16V Zeros lead $=0.55(0.022)

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

Low Inductance Decoupling Capacitor Arrays (LICA)
EXAMPLE: LICA3T183M3FC4AA

LICA 3 T 102 M 3 F (o 4 A A
T T T T T T T I T
Style Voltage Dielectric Cap/Section Capacitance Height Termination Reel Packaging #of Inspection Code
& 5V=9 D=X5R (EIACode) Tolerance Code *F = C4Solder M= 7"Reel Caps/Part Code Face
Size 10V=Z T=T55T 102=1000pF M =+20% 6=0.500mm Balls-97Pb/3Sn R= 13"Reel T=one A=Standard A=Bar
25V =3 S=HighK 103=10nF P =GMV 3=0.650mm H= C4Solder 6= 2'x2'WafflePack 2=two B=Established B=NoBar
T55T 104=100nF 1=0.875mm Balls-LowESR 8= 2'x2"'BlackWaffle 4 =four Reliability ~ C=Dot, S55S
* - 5=1100mm P= Cr-Cu-Au Pack Testing Dielectrics
| Not RoHS Compliant | 7=1.600mm N= CrNiAu 7= 2'%2'WafflePack D = Triangle
X= None W/ termination
facingup
A= 2'x2"Black Waffle
Pack - NOTE: Contact factory for
RoHS ggisgn'gaton availability of Termination and
) ot Tolerance Options for Specific
COMPLIANT C= 44 WafflePack Part Numbe’l?s. P

w/ clearlid
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COG (NPO) Dielectric

TAV/A

General Specifications

COG (NPO) is the most popular formulation of the “temperature-compensating,” EIA Class |
ceramic materials. Modern COG (NP0) 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% 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 (NP0O) formulations show no aging

characteristics.

PART NUMBER (see page 4 for complete part number explanation) RoHS
COMPLIANT
0805 5 A 101 J A T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations  Packaging Special
(L x W") 6.3V=6 COG(NP0)=A  Code (In pF) Tolerance Rate T = Plated Ni 2 =7"Reel Code
1ov=2 2 Sig. Digits + C = +.25 pF (<10pF) A=Not and Sn 4=13" Reel A= Std.
;g\\; - ; Number of Zeros D = t.?O pF (<10pF)  Applicable Contact U=4mmTR Product
50V =5 F=4+1 % (=10 pF) Factory For (01005)
100V =1 G = £2% (= 10 pF) 1=Pd/Ag Term
200V =2 J=15% 7 = Gold Plated
500V =7 K=210% NOT RoHS Contact Factory
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part COMPLIANT For Multiples
Numbers. Contact factory for non-specified capacitance values.
Temperature Coefficient A Capacitance vs. Frequency @10 000 Insulation Resistance vs Temperature
S ——————————————————
L] 2 i ——s—
. T gy T ’ £ i
2 g Q 1.000 -~
2 = 3 =
5 +0.5 5 0 e T
] < pu] [
T o —— g 2
(&) o 8 1OOE
< 05 a4 x
ES X S
kS
2 o
55 -35 -15 +5 +25 +45 +65 +85+105 +125 1KHz 10KHz ~ 100KHz  1MHz  10MHz  — 20 40 60 80 100
Temperature C Frequency Temperature °C

Variation of Impedance with Ceramic Formulation
Impedance vs. Frequency
1000 pF - COG (NP0) vs X7R
0805

Variation of Impedance with Cap Value
Impedance vs. Frequency
0805 - COG (NPO)
10 pF vs. 100 pF vs. 1000 pF

Variation of Impedance with Chip Size
Impedance vs. Frequency
1000 pF - COG (NPO)

100,000

10.00
10,000 X7R
c NPO
S 1000 ] i}.moof
] c
% g 1 %
8 100 '§_ 8
2 @
£ £ 2010
= 100 EY
10 0.1 L TR | | -
10 100 1000 0.01 L | L R |
10 100 1000

T I ) Frequency, MHz
1 10 100 1000

Frequency, MHz

Frequency, MHz

TAV/XS
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COG (NPO) Dielectric

v ®
TAV/X
. . I/ a A
Specifications and Test Methods

Measuring Conditions
Temperature Cycle Chamber

Freq.: 1.0 MHz + 10% for cap < 1000 pF
1.0 kHz + 10% for cap > 1000 pF

NPO Specification Limits
-55°C to +125°C

Within specified tolerance
<30 pF: Q= 400+20 x Cap Value

Parameter/Test
Operating Temperature Range
Capacitance

Q

>30 pF: Q= 1000

Voltage: 1.0Vrms + .2V

Insulation Resistance

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

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

Dielectric Strength

No breakdown or visual defects

Charge device with 250% 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

Capacitance

+5% or .5 pF, whichever is greater

Deflection: 2mm
Test Time: 30 seconds

. Variation
Resistance to 1mm/sec

Flexure Q Meets Initial Values (As Above)

o - " 0
Iir;z?slietnlr?ge = Initial Value x 0.3 -~ 90mm —»

Solderabilit > 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C for 5.0
y with fresh solder + 0.5 seconds

Appearance No defects, <25% leaching of either end terminal

Capacitance

< +2.5% or +.25 pF, whichever is greater

paaian Dip device in eutectic solder at 260°C for
Resistance to Q Meets Initial Values (As Above) 60sec- onds. Store at room temperature
Solder Heat msulation for 24 + 2hours before measuring electrical
iti roperties.
Resistance Meets Initial Values (As Above) prop
Dielectric .
Strength Meets Initial Values (As Above)
Appearance No visual defects Step 1:-55°C + 2° 30 £ 3 minutes
Capacitance o . . . .
Variation < +2.5% or +.25 pF, whichever is greater Step 2: Room Temp < 3 minutes
Meets Initial Values (As Above Step 3: +125°C + 2° 30 * 3 minutes
Thermal Shock 8 ( ) P
FI{nsyIatlon Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
esistance
Dielectric . Repeat for 5 cycles and measure after
Strength Meets Initial Values (As Above) 24 hours at room temperature
Appearance No visual defects
Capacitance o . .
Variation = +3.0% or £ .3 pF, whichever is greater Charge device with twice rated voltage in test

chamber set at 125°C + 2°C

=30 pF: Q=350 i
. ) Q 510 pF, <30 pF: Q> 275 +5C/2 for 1000 hours (+48, -0).
LoadLife | (C=Nominal Cap) | _qq o Q> 200 +10C
T Remove from test chamber and stabilize at
nsulation .
: = Initial Value x 0.3 (See Above room temperature for 24 hours
Resistance ( ) before measuring.
Dielectric .
Strength Meets Initial Values (As Above)
Appearance No visual defects
Capacitance <45 (9 . .
o < +5.0% or + .5 pF, whichever is greater
Variation Store in a test chamber set at 85°C + 2°C/ 85% +
=30 pF: Q=350 5% relative humidity for 1000 hours
Load Q =10 pF, <30 pF: Q=275 +5C/2 (+48, -0) with rated voltage applied.
Humidity <10 pF: Q=200 +10C
Insulation Remove from chamber and stabilize at room
Resistance = Initial Value x 0.3 (See Above) temperature for 24 + 2 hours before measuring.
Dielectric .
Strength Meets Initial Values (As Above)

TAV/XS
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COG (NPO) Dielectric /A\v/)x

Capacitance Range

PREFERRED SIZES ARE SHADED

SIZE 0101* 0201 0402 0603 0805 1206

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

Packaging All Paper All Paper All Paper All Paper Paper/Embossed Paper/Embossed

mm 0.40 £ 0.02 0.60 + 0.09 1.00+0.10 1.60+0.15 2.01+£0.20 3.20£0.20

(in.) | (0.016+0.0008) | (0.024 +0.004) | (0.040 +0.004) (0.063 + 0.006) (0.079 +0.008) (0.126 + 0.008)

mm 0.20 +0.02 0.30£0.09 0.50+0.10 0.81+0.15 1.25+0.20 1.60 £ 0.20

(in)) | (0.008 +0.0008) | (0.011 +0.004) | (0.020 £ 0.004) (0.032 £ 0.006) (0.049 +0.008) (0.063 +0.008)

mm 0.10+0.04 0.15+0.05 0.25+0.15 0.35+0.15 0.50+0.25 0.50+0.25

(in.) | (0.004 +0.0016) | (0.006 +0.002) | (0.010 +0.006 (0.014 +0.006) (0.020 +0.010) (0.020 +0.010)
WVDC 16 25 50 16 25 5 50 100 | 200 50 100 200 250 100 200 250
Cap 0.5 J
(pF) 1.0

(L) Length

W) Width

(t) Terminal

)
0

153
o
N
o
IN)
a
o

o
@
[

C o ofe e e e e

>
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Cap 0.010
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0.1
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WvDC 16 25 50 16 | 25 50 16 25 50 100 | 200 [ 16 | 25 [ 50 100 200 250 16 25 50 100 200 250 500

SIZE 0101* 0201 0402 0603 0805 1206

Letter A B C E G K M N B Q X Y Z

Max. 0.33 0.22 0.56 0.71 0.90 0.94 1.02 127 1.40 152 178 2.29 254 279
Thickness | (0.013) | (0.009) | (0.022) | (0.028) | (0.035) | (0.037) (0.040) (0.050) | (0.055) (0.060) (0.070) (0.090) (0.100) (0.110)

PAPER EMBOSSED

6 TAV/XS
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COG (NPO) Dielectric

Capacitance Range

TAV/A

PREFERRED SIZES ARE SHADED

[0

D

[

Il

[

SIZE

1210

1812

1825

2220

2225

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Reflow Only

Soldering

Danl
P

All Embossed

All Embossed

All Embossed

All Embossed

Paper/Embossed

(L) Length

3.20+0.20
(0.126 £ 0.008)

4.50+0.30
(0.177 £0.012)

4.50+0.30
(0.177 £0.012)

5.70 £ 0.40
(0.225 +0.016)

5.72+0.25
(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)

5.00 £0.40
(0.197 £0.016)

6.35£0.25
(0.250 +0.010)

(t) Terminal

0.500.25
(0.020 + 0.010)

0.61+0.36
(0.024 +0.014)

0.61+0.36
(0.024 +0.014)

0.64 +£0.39
(0.025 £ 0.015)

0.64+0.39
(0.025 + 0.015)

25

50

100 200

500 25

50

100

200

500

50 100 200

50

100 200

50 100

200

Cap
(pF)

100
120
150

180
220
270

330
390
470

560
680
820

1000
1200
1500

1800
2200
2700

Z 9|0 UOlD O ZTZ | e cole b ofe o] e ele e e

3300
3900
4700

T(D © U|(D U O|X X &

5600
6800
8200

o U|lv U U(D U U|(D U U|e &

<|l<oo|o v

0.010
0.012
0.015

Cap
(pF)

z z|v v U|D D U|D U U|D U |

z z|v v U|D D U|D U U|D U |

oo O VDUVl ZZ(ZZZ

0.018
0.022
0.027

< X X|x X X|X X X|x x x| T LT

XX X XX X X[X X X

0.033
0.039
0.047

X X X|X X X[X X X[xX X X|X X X|xX X LT X Z
X[x x X|x x X[x x X[x x X|x x Z|ZEZTZ

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

< <|< < <|(< U U|” U U|UDU|lD U U|DUTUO

0.068
0.082
0.1

N N N|X X 0|0 U 7|7 X X[X X XX X X|X X X|X X X

N N N|X X 0|0 9|7 ZZ2XXXXX|XXX|XXX

< <X X X|X Op0|LooOoLLOLODV|ZZZ(ZZZ|ZZZ

N

N N N[< < X|X X X|X X X|X X X|X

N XXX xXxXpDZZZTZIZZTZZZTZZITZZIEER
NNIN< << <ZITZTZZTZZZTZZZTZTZTLER

N

WVDC

25

50

100

500

N}
a

@
=]

=)
o

500

50 100

@
&

100

5
o

100

200

SIZE

1210

1812

1825

2220

2225

Letter A

N P Q

0.33
(0.013)

Max.
Thickness

022
(0.009)

0.56 0.71
(0.022) (0.028)

0.90
(0.035)

0.94
(0.037)

1.02
(0.040)

127
(0.050)

1.40 152 178
(0.055) (0.060)

(0.070)

2.29
(0.090)

254
(0.100)

279
(0.110)

PAPER

EMBOSSED

TAV/XS

051818




U Dielectric
RF/Microwave C0OG (NPO0) Capacitors (RoHS)
Ultra Low ESR, “U” Series, COG (NPO0) Chip Capacitors

n A

“U" Series capacitors are COG (NPO) chip capacitors specially designed for “Ultra” low ESR for applications in the communications
market. Max ESR and effective capacitance are met on each value producing lot to lot uniformity. Sizes available are EIA chip
sizes 0402, 0603, 0805, and 1210.

DIMENSIONS: INCHES (MILLIMETERS)

0402 0603 0805 1210
riA
[ A = T
e o o H‘H I T
Fodled o M loledok— \ 7
~lpl—e—pk-
inches (mm)
Size A B C D E
0402 0.039+0.004 (1.00£0.1) 0.020+0.004 (0.50+0.1) 0.022 (0.55mm) max N/A N/A
0603 0.060+0.010 (1.52+0.25) | 0.030+0.010 (0.7640.25) |  0.036 (0.91mm) max 0.010£0.005 (0.25+0.13) | 0.030 (0.76) min
0805 0.079+0.008 (2.010.2) | 0.049+0.008 (1.25¢0.2) | 0.040%0.005 (1.02£0.127) | 0.020£0.010 (0.51£0.255) | 0.020 (0.51) min
1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2) | 0.050+0.005 (1.27£0.127) | 0.025+0.015 (0.635+0.381) | 0.040 (1.02) min

HOW TO ORDER

0805 1 u 100 J A T 2 A
Case Size Dielectric = Capacitance Termination Special Code
0402 Ultra Low ESR Tolerance Code T= Plated Ni and A = Standard
0603 B = +0.1pF Sn
0805 C =+0.25pF
1210 D = +0.5pF
F=t1%
G=12%
J=15%
K=1%10%
Voltage Code M= £20% Failure Rate Packaging
3=25v ; Code Code
15 :15000\0 Capacitance A = Not Applicable 2=7" ReelI
z EIA Capacitance Code in pF. 4=13"Ree
2=200V : tance Code RoHS
First two digits = significant figures or COMPL

“R” for decimal place.
Third digit = number of zeros or after

“R” significant figures. NOTE: Contact factory for availability of Termination and Tolerance

Options for Specific Part Numbers.

ELECTRICAL CHARACTERISTICS

Capacitance Values and Tolerances:
Size 0402 - 0.2 pFto 30 pF @ 1 MHz

Size 0603 - 1.0 pF to 100 pF @ 1 MHz
Size 0805 - 1.6 pFto 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)

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

Equivalent Series Resistance Typical (ESR):
0402 - See Performance Curve, page 13
0603 - See Performance Curve, page 13
0805 - See Performance Curve, page 13
1210 - See Performance Curve, page 13

Marking:

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

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 - 100, 50, 25 WVDC
0603 - 200, 100, 50 WVDC

8 TAV/XS

120216

Military Specifications

0805 - 200,100 WVDC Meets or exceeds the requirements of MIL-C-55681

1210 - 200, 100 WVDC



U Dielectric

RF/Microwave COG (NP0) Capacitors (RoHS Ve
/e COG (NPO) Gapacitors (RoHS) TAV/X(
Ultra Low ESR, “U” Series, COG (NPO0) Chip Capacitors

CAPACITANCE RANGE

Cap | Availabl Size ilabl Size ilabl Size Available Size
(pF) | Tolerance | 0402 | 0603 | 0805 [ 1210 Cap (pF) | Tolerance | 0402 | 0603 | 0805 | 1210 | | Cap (pF) | Tolerance | o402 | 0603 | 0805 | 1210 | | Cap (pF) | Tolerance | 0402 | 0603 | 0805 | 1210
0.2 BC  [100V| N/A | N/A | N/A 1.0 BCD [100V| 200V | 200V |200v 7.5 | BCJKM | 100V | 200V | 200V |200V 100 | FGJKM | N/A | 100V |200V {200V
03 11 8.2 il 110 50V
0.4 12 9.1 | BCJKM 120 50V
0.5 BC 1.3 10 FGJKM |[100v 130 N/A | 200V
06 BCD 14 1 50V 140 100V
0.7 15 12 150
0.8 16 13 160 100V
0.9 BCD 17 15 180 N/A
1.8 18 200V 200
19 20 100V 220
2.0 22 270
2.1 24 300
22 27 330
24 30 50V 360
27 33 N/A 390
30 36 430 200V
33 39 470 100v
36 43 510
39 47 560
43 51 620
RoHS 47 56 680
COMPLIANT 5.1 68 750
56 75 820
6.2 BCD 82 910
68 | BCJKM 91 1000 | FGJKM

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 7
15 pF | 4.7 pF _|
3.3 pF | 5.1 pF
3 ? ‘%ﬁi&p%
§ o4 /// 5 4 — 15.0 SF
&% &%
w w
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
5 100 pF - &
£ 10.0 pF / £ 10 pF I
s 0.1 S 0.1 F22pF
x — O ———
] @2 —
300 pF
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000
Frequency (MHz) Frequency (MHz)

ESR Measured on the Boonton 34A

TAV/XS 9

120216



U Dielectric
RF/Microwave C0OG (NP0) Capacitors
Ultra Low ESR, “U” Series, COG (NPO0) Chip Capacitors

TAV/A

TYPICAL
SERIES RESONANT FREQUENCY
“U” SERIES CHIP

10,
= =~ - \\

e[ ||_—0402

3 s ST
\
% \§§ | |- 0805
S 4, 1210 T
g; %
O -
o
L
B ~ — =
0.1
1.0 10 100

Capacitance (pF)

10 TAV/XS
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U Dielectric
RF/Microwave C0OG (NPO0) Capacitors (Sn/Pb)
Ultra Low ESR, “U” Series, COG (NPO0) Chip Capacitors

TAV/A

GENERAL INFORMATION

“U” Series capacitors are COG (NPO) chip capacitors specially designed for “Ultra” low ESR for applications in
the communications market. Max ESR and effective capacitance are met on each value producing lot to lot
uniformity. Sizes available are EIA chip sizes 0402, 0603, 0805, and 1210.

DIMENSIONS: INCHES (MILLIMETERS)

0402 0603 0805 1210
T
— A= A A— N
s . Ly |
B c . B
om0 ¢l o ¢ 1] > : ¢
Fodle Lo Flokedo— T i
—IDl~ E~IDl~— I |
~lpl—e—pk-
inches (mm)
Size A B C D E
0402 0.039+0.004 (1.00£0.1) 0.020+0.004 (0.50+0.1) 0.022 (0.55mm) max N/A N/A
0603 0.060+0.010 (1.52%0.25) | 0.030£0.010 (0.76:0.25) | 0.036 (0.91mm) max 0.0100.005 (0.250.13) | 0.030 (0.76) min
0805 0.079+0.008 (2.01£0.2) 0.049+0.008 (1.25+0.2) | 0.040+0.005 (1.02+0.127) | 0.020£0.010 (0.51+0.254) | 0.020 (0.51) min
1210 0.126+0.008 (3.2+0.2) 0.098+0.008 (2.49+0.2) | 0.050+0.005 (1.27+0.127) | 0.025+0.015 (0.635+0.381) | 0.040 (1.02) min

HOW TO ORDER

LDO5 1 U 100 J A B 2 A
Case Size Dielectric = Capacitance Termination Special Code
LD02 = 0402 Ultra Low Tolerance Code *B = 5% min lead A = Standard
LD03 = 0603 ESR B =+0.1pF
LDO5 = 0805 C =10.25pF
LD10=1210 D = +0.5pF
F=t1%
G=12%
J=15%
K=1%10%
Voltage Code M= £20% Failure Rate Packaging
3=25v : Code Code
5 =50V Capacitance A = Not Applicable 2=7"Reel
; = ;88¥ EIA Capacitance Code in pF. 4 =13"Reel

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

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

: ] Not RoHS Compliant

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

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

Equivalent Series Resistance Typical (ESR):
0402 - See Performance Curve, page 16
0603 - See Performance Curve, page 16
0805 - See Performance Curve, page 16
1210 - See Performance Curve, page 16

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

Marking:

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

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

10" Q min. @ 125°C and rated WVDC
Military Specifications

WOrklng VOIt.age (WVDC): Meets or exceeds the requirements of MIL-C-55681
Size Working Voltage 0805 - 200.100 WVDC
0402 - 50, 25 WVDC 1210 - 200,100 WVDC

0603 - 200, 100, 50 WVDC 1

TAV/XS



U Dielectric

RF/Microwave COG (NPO0) Capacitors (Sn/Pb v
e COG (NPO) Gapacitors (Sn/Ph) TAV/X(
Ultra Low ESR, “U” Series, COG (NPO0) Chip Capacitors

CAPACITANCE RANGE

Available Size Available Size Available Size Available Size
Cap (pF) | Tolerance | 1po2 | LDO3 | LDO5 [LD10| | Cap (pF) | Tolerance | 1po2 | LDO3 | LDO5 [LD10 | | Cap (pF) | Tolerance | D02 | LDO3 | LDO5 [LD10| | Cap (pF) | Tolerance | o2 | LDO3 | LDOS | LD10
0.2 BC 50V | N/A | N/A [ N/A 1.0 BCD | 50V | 200V | 200V |200v 7.5 | BCJKM | 50V | 200V | 200V |200V 100 | FGJKM | N/A | 100V |200V [200vV
03 l 11 82 110 50V
0.4 12 9.1 | BCJKM 120 50V
0.5 BC 13 10 | EGJKM 130 N/A | 200V
0.6 BCD 14 1 140 100V
0.7 15 12 150
0.8 16 13 160 100V
09 BCD 17 15 180 N/A
1.8 18 200V 200
19 20 100V 220
2.0 22 270
21 24 300
22 27 330
24 30 S0V 360
27 33 N/A 390
30 36 430 200V
33 39 470 100v
36 43 510
39 47 560
43 51 620
RoHS 47 56 680
COMPLIANT 5.1 68 750
56 75 820
6.2 BCD 82 910
6.8 | BCJKM 91 1000 | FGJKM

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
& > % ;6.8 pF _|
£ £ ~——10.0 pF
S 0.1 // 5 o _—— 15.0 pF
& &
L w
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)
TYPICAL ESR vs. FREQUENCY TYPICAL ESR vs. FREQUENCY
0805 “U” SERIES 1210 “U” SERIES
1 1
= 100 pF - =
€ 10.0 pF . £ 10 pF e
S o %g —a S g4l
z O llle————— —
2 PNE—
300'pF
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000
Frequency (MHz) Frequency (MHz)

ESR Measured on the Boonton 34A

12 TAV/XS



U Dielectric

RF/Microwave Automotive COG (NP0) Capacitors (RoHS)
AEC Q200 Qualified Ultra Low ESR, “U” Series, COG (NPO) Chip Capacitors

TAV/A

GENERAL INFORMATION

Automotive “U” Series capacitors are COG (NPO) chip capacitors

DIMENSIONS: INCHES (MILLIMETERS)

specially designed for “Ultra” low ESR for applications in the 0402 0603
automotive market. Max ESR and effective capacitance are met on | ’«A»‘ , | ‘-—A—»‘
eaf:h Yalue producing lot to lot uniformity. Sizes available are EIA 5 [T SD:D . & I:l:ﬂ
chip sizes 0402 and 0603. f f — i
Dl [-g~/ -0
Size A B Cc D E
1.0010.1 0.5040.1 0.60 max
0402 | 0039+0004) | (0020:0004) | (0.024) NA NA
0603 1.52+0.25 0.76+0.25 091 max 0.25+0.13 0.76 min
(0.060+0.010) | (0.030+0010) | (0.036) | (0.010+0.005) | (0.030)
HOW TO ORDER
0402 1 u 100 J A T 2 A
Case Size Dielectric = Capacitance Termination Special Code
0402 Ultra Low ESR Tolerance Code T= Plated Ni and A = Standard
0603 B =+0.1pF Sn
C=+0.25pF
D = +0.5pF
F=11%
G=12%
J=15%
K=+10%
Voltage Code M =120% Failure Rate Packaging
5 =50V Code Code
1=100v Capacitance 4 = Automotive 2=7"Reel RoHS
2=200v EIA Capacitance Code in pF. 4 =13"Reel COMPLIANT

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

Dielectric Working Voltage (DWV):
250% of rated WVDC
Equivalent Series Resistance Typical (ESR):

0402 - See Performance Curve
0603 - See Performance Curve

Automotive Specifications
Meets or exceeds the requirements of AEC Q200

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

13
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U Dielectric
RF/Microwave Automotive COG (NPO0) Capacitors (RoHS) / A\Vﬂ'(
AEC Q200 Qualified, Ultra Low ESR, “U” Series, COG (NP0) Chip Capacitors n :

CAPACITANCE RANGE

e Size e Size Available Size i) Size

Cap (pF) Tolerance | 0402 | 0603 Cap (pF) Tolerance | 0402 | 0603 Cap (pF) Tolerance | 0402 | 0603 Cap (pF) Tolerance | 0402 | 0603
0.2 B.C 100V | N/A 1.0 B,CD 100V | 200v 7.5 B.C.JKM | 100v | 200v 100 FGJKM | N/A | 100v
0.3 1.1 8.2 v 110 50V
0.4 l 12 9.1 BCJKM 120 5ov
0.5 B,C 13 10 FGJKM 130 N/A
0.6 B,CD 1.4 11 140
0.7 1.5 12 150
0.8 l 1.6 13 160
0.9 B,C.D 1.7 15 v 180

18 18 200V 200

1.9 20 100V 220

2.0 22 270

2.1 24 300

22 27 \ 330

2.4 30 50V 360

2.7 33 N/A 390

3.0 36 430

33 39 470

36 43 510

39 47 560

43 51 620

47 56 680

5.1 68 750

5.6 v 75 820

6.2 B,CD 82 910 \/

6.8 BCJKM | ¥ v 91 \ v v 1000 FGJKM | ¥ 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

g ) 4@&&5 PP |

- L o e

i i
0.01 0.01
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Frequency (MHz) Frequency (MHz)

TYPICAL SERIES RESONANT FREQUENCY
“U” SERIES CHIP

T~ 0402
T | -0603

o

Frequency (GHz)

0.1

1.0 10 100 1000
Capacitance (pF)

14 TAV/XS
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U Dielectric
Designer Kits

Communication Kits “U” Series

TAV/A

“U” SERIES KITS

0402
Kit 5000 UZ
Cap. Cap.
Value | Tolerance | Value | Tolerance
pF pF
0.5 4.7
10 56 B (£0.1pF)
15 6.8
1.8 8.2
29 B (£0.1pF) 00
2.4 12.0 (£5%)
3.0 15.0
3.6
***25 each of 15 values
0805
Kit 3000 UZ
Cap. Cap.
Value | Tolerance | Value | Tolerance
pF pF
1.0 15.0
15 18.0
22 22.0
2.4 24.0
27 27.0
3.0 33.0
33 B (+0.1pF) 36.0
3.9 39.0 J (£5%)
47 47.0
5.6 56.0
7.5 68.0
8.2 82.0
9.1 100.0
10.0 J(£5%) 130.0
12.0 160.0

**%25 each of 30 values

TAV/XS

0603
Kit 4000 UZ

Cap. Cap.

Value | Tolerance | Value | Tolerance
pF pF
1.0 6.8
12 7.5 B (x0.1pF)
1.5 8.2
1.8 10.0
2.0 12.0
2.4 15.0
07 B (+0.1pF) 180
3.0 22.0 J (#5%)
33 27.0
3.9 33.0
4.7 39.0
5.6 47.0

***25 each of 24 values
1210
Kit 3500 UZ

Cap. Cap.

Value | Tolerance | Value | Tolerance
pF pF
22 36.0
27 39.0
4.7 47.0
5.1 B (£0.1pF) 51.0
6.8 56.0
8.2 68.0
9.1 82.0
10.0 100.0 J (£5%)
13.0 120.0
15.0 130.0
18.0 J(£5%) 240.0
20.0 300.0
24.0 390.0
27.0 470.0
30.0 680.0

***25 each of 30 values

15




X8R/X8L Dielectric

General Specifications

TAV/A

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

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

\

V

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

Both X8R and X8L dielectric capacitors are automotive AEC-Q200 qualified. Optional termination systems, tin,
FLEXITERM® and conductive epoxy for hybrid applications are available. Providing this series with our FLEXITERM®
termination system provides further advantage to customers by way of enhanced resistance to both, temperature
cycling and mechanical damage.

16

0805 5 A 104 K 4 T 2 A
Size Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging  Special Code
0402  10V=Z X8R = F Code (in pF) Tolerance Rate 1 _pistedNi andsn 2=7"Reel A = Std. Product
0603  16V=Y X8L =L 2 Sig. Digits + J=145% 4=Automotive Z = FLEXITERM® 4 =13"Reel
0805  25V=3 Number of Zeros K=110% A= Not
1206 50V =5 e.g. 10F =106 M =+20% Applicable
100V =1 PP
NOTE: Contact factory for availability of Termination and Tolerance Options for Specific Part Numbers.
X8R X8L
Size 0603 0805 1206 Size 0603 0805 1206 1210
Soldering Reflow/Wave Reflow/Wave Reflow/Wave Soldering Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
wvDc| 25v 50V 25V 50V 25V 50V WVDC| 25V | 50V | 100V [ 25V | 50V [100V | 16V | 25V | 50V | 100V | 10V | 50V | 100V
271 Cap  270| G G 271| Cap 270| G G
331 (pF) 330| G G J J 331[(F) 330] 6 | 6 | G | J J J
471 470 G G J J 471 470 G G G J J J
681 680 G G J J 681 680 G G G J J J
102 1000 G G J J J J 102 1000f G G G J J J J J
152 1500 G G J J J J 152 1500 G G G J J J J J J
222 2200 @ © J J J J 182 1800 G G G J J J J J J
332 3300 @ G J J J J 222 2200 G G G J J J J J J
472 4700 @ G J J J J 272 2700 G G G J J J J J J
682 6800 © © J J J J 332 3300| G G G J J J J J J
103 Cap 0.01 © G J J J J 392 3900| G G G J J J J J J
153 (uF)  0.015 @ © J J J J 472 4700| G G G J J J J J J
223 0.022 @ © J J J J 562 5600 G G G J J J J J J
333 0.033 G G J J J J 682 6800| G G G J J J J N J
273 0047 G G J J J J 822 8200 6 | 6 [ G [ J [ J | J J [ J [ J
683 00681 G N N ™ v 103[ Cap 001 G [ G [ G | J [ J | J J [ J [ J
104 01 N N M M 123| (WF) 0.012] G | G J [ J [ J J [ J [ J
154 015 N N M M 153 0015 G | G J [ J [ J J [ J [ J
224 022 N M M 183 0018 G | G J [ J [ J J [ J [ J
334 033 M M 223 0022] G | G J [ J [ J J [ J [ J
472 047 M 273 0027 G | G J [ J [ J J [ J [ J
534 068 333 0033 G | 6 J [ J [N J [ J [ J
105 7 393 0039] G | 6 J [ J [N J [ J [ J
155 5 473 0047 G | G J [ J [N J L J 1 J
225 29 563 0.05| G | G J [ J [N J [ J [
WVDC | 25V_| 50v_| 25V | 50V | 25V | 50V 683 0.068 |ENCENINNC J L J LI d L J I J
SIZE 0603 0805 1206 823 0.08? |ENCENINNGC d I J W J L J L d
104 01| G G J J N J J M
Size 0603 0805 1206 1210 124 0.12 J N J J M
Soldering Reflow/Wave | Reflow/Wave Reflow/Wave Reflow/Wave 154 0.15 J N J J J Q
Packaging AllPaper | Paper/Embossed |Paper/Embossed| Paper/Embossed | | 184 0.18 N N J J J Q
Otengnh | ™M [ 1602015 [ 201020 320£020 330204 gj gg% : X j r\JA ’\JA 8
(in) [(0.063+0.006)| (0.079+0.008) | (0.126+0.008) | (0.130£0.016) 737 033 N T VI ) 2
Wwidh | ™™ 0.81£0.15 1.25+0.20 1.60£0.20 2.50£0.20 304 039 N M M P o)
(in) |(0.032+0.006)| (0.049+0.008) | (0.063+0.008) | (0.098+0.008) A74 0.47 N M M P Q
(O Terminal | ™™ 035:0.15 050£0.25 050£0.25 050£0.25 684 0.68 N M | M P Q
(in) [(0.014£0006)| (0.020£0.010) | (0.020£0.010) | (0.020+0.010) 824 0.82 N M| M 3 Q
105 1 N M M P Q
155 1.5 M M
225 22 M M Z Z
475 Z
106 Z
WVDC| 25V | 50V | 100V [ 25V | 50V [100V [ 16V | 25V | 50V | 100V [ 10V | 50V | 100V
SIZE 0603 0805 1206 1210
Letter A © E G J K M N P Q X Y z (O sﬁgl-ig:g 0
Max. 0.33 0.56 0.71 0.9 0.94 1.02 1.27 1.4 1.52 1.78 2.29 2.54 2.79
Thickness [ (-0.013) [ (-0.022) [ (-0.028) | (-:0.035) [ (-0.087) | (0.04) | (0.05) | (-0.055) [ (-0.06) | (0.07) [ (0.09) [ (0.1) [ (0.11)
PAPER EMBOSSED
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X8R/X8L D?elegtric /,;\V/X(

General Specifications

APPLICATIONS FOR X8R AND X8L CAPACITORS

All market sectors with a 150°C requirement
+ Automotive on engine applications
+ Oil exploration applications
+ Hybrid automotive applications

- Battery control

— Inverter / converter circuits

- Motor control applications

— Water pump
+ Hybrid commercial applications

— Emergency circuits

- Sensors

— Temperature regulation

ADVANTAGES OF X8R AND X8L MLC
CAPACITORS

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

+ Excellent reliability compared to other capacitor
technologies

* RoHS compliant

+ Low ESR / ESL compared to other technologies

+ Tin solder finish

+ FLEXITERM® available

+ Epoxy termination for hybrid available

+ 100V range available

ENGINEERING TOOLS FOR HIGH VOLTAGE MLC CAPACITORS

+ Samples
+ Technical Articles
+ Application Engineering
+ Application Support

X8R/X8L Dielectric
0805, 50V, X8R/X8L Typical Temperature Coefficient
10.00
X8H
0.00
/’
= \\ \\
< -10.00 N -
o \
2 AN
g -20.00 \
o
§ AN
©
O -30.00 N
N
-40.00
-50.00

-56 -85 -15 0 20 25 35 45 65 85 105 125 130 135 140 150

Temperature (°C)
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X8R/XS8L Dielectric

Specifications and Test Methods

TAV/A

Parameter/Test

X8R/X8L Specification Limits

Measuring Conditions

Operating Temperature Range

-55°C to +150°C

Temperature Cycle Chamber

Capacitance

Within specified tolerance

Dissipation Factor

< 2.5% for = 50V DC rating
< 3.5% for 25V DC and 16V DC rating

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

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 250% 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 ==xleh 1mm/sec
Ao Dissipation
i [ 1
Stresses Factor Meets Initial Values (As Above) O 1 T O
Insulation .
Resistance = Initial Value x 0.3 90 mMm —>
Solderabilit > 95% of each terminal should be covered with Dip device in eutectic solder at 230 + 5°C for 5.0
y fresh solder * 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance <+75%
Variation _ Dip device in eutectic solder at 260°C for
Resistance to Dissipation Meets Initial Values (As Above) 60 seconds. Store at room temperature for
Solder Heat Factqr 24 * 2 hours before measuring electrical
FLnsyIatlon Meets Initial Values (As Above) properties.
esistance
Dielectric .
Strength Meets Initial Values (As Above)
Appearance No visual defects Step 1:-55°C £ 2° 30 = 3 minutes
Capacitance o . .
Variation <+7.5% Step 2: Room Temp < 3 minutes
Dissipation . . oC + 90 + i
Thermal Shock Factor Meets Initial Values (As Above) Step 3: +125°C £ 2 30 £ 3 minutes
Insulation . ) .
Resistance 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 o
Variation =12.5% Charge device with 1.5 rated voltage (< 10V) in
Dissipation - test chamber set at 150°C + 2°C
Load Life Factor < Initial Value x 2.0 (See Above) for 1000 hours (+48, -0)
Insulation > Initial Value x 0.3 (See Above) Remove from test chamber and stabilize at room
Resistance temperature for 24 + 2 hours before measuring.
Dielectric .
Strength Meets Initial Values (As Above)
Appearance No visual defects
C?/pa'ciifince <+12.5% Store in a test chamber set at 85°C + 2°C/ 85% *
S anation 5% relative humidity for 1000 hours
issipation - (+48, -0) with rated voltage applied.
' LO?gt Factor < Initial Value x 2.0 (See Above)
umidity Insulation o Remove from chamber and stabilize at room
Resistance = Initial Value x 0.3 (See Above) temperature and humidity for 24 + 2 hours before
Dielectric . measuring..
Strength Meets Initial Values (As Above)
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X7R Dielectric

General Specifications

TAV/A

X7R formulations are called “temperature stable” ceramics and fall into EIA Class Il materials. X7R is the most

+15% from -55°C to +125°C. This capacitance change is non-linear.

\ popular of these intermediate dielectric constant materials. Its temperature variation of capacitance is within

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

\ X7R dielectric chip usage covers the broad spectrum of industrial applications where known changes in

capacitance due to applied voltages are acceptable.

4

RoHS

COMPLIANT

PART NUMBER (SEE PAGE 4 FOR COMPLETE PART NUMBER EXPLANATION)

0805 5 C 103 M A
Size Voltage Dielectric Capacitance Capacitance Failure
(L"xW") 4V =4 X7R=C Code (In pF) Tolerance Rate
6.3V=6 2 Sig. Digits + J =1 5% A =Not
nov=z Number of Zeros K=1%10% Applicable
16V=Y M=120%
25V =3
50V =5 *<TuF only,
100V =1 contact factory for
200V =2 additional values
500V =7

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 A Capacitance vs. Frequency

+30

10
5 +20
g 0 § +10
c S
g 5—r S
o g o
a -10 — ol
© (&)
-10
S s < q
ES ES
20 -20
-30
60 -40 20 0 20 40 60 80 100 120 140 1KHz 10 KHz 100 KHz 1 MHz 10 MHz
Temperature C Frequency
variation ot impedance with Cap vaiue
Impedance vs. Frequency Variation of Impedance with Chip Size
1,000 pF vs. 10,000 pF - X7R Impedance vs. Frequency
0805 10,000 pF - X7R
10.00 10~ 1206
1,000 pF 0805
F 10,000 pF E 1210
=] | =} |
- 1.00| L 10
% + ©
2 ol g
£ 0.10[ E‘ 04b
0.01 Ll | .017 Ly | IR I
10 100 1000 1 10 100 1,000
Frequency, MHz Frequency, MHz

TAV/XS

042718

T 2 A
Terminations Packaging  Special
T = Plated Ni and Sn 2 =7"Reel Code
7 = Gold Plated” 4=13"Reel A=Std.
Z= FLEXITERM®** Product
. N Contact
*Qptional termination Factory For
**See FLEXITERMe ~ Multiples

X7R section

Insulation Resistance vs Temperature
10,000

8

g

Insulation Resistance (Ohm-Farads)

0 20 40 60 80 100 120
Temperature C

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

Impedance, )

©
o

01 L | Ly | TR
1 10 100 1,000

Frequency, MHz
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X7R Dielectric /A\v/)x

Specifications and Test Methods

Parameter/Test X7R Specification Limits Measuring Conditions
Operating Temperature Range -55°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 10% for = 50V DC ratings 12.5% for 25V DC rating Freq.: 1.0 kHz £ 10%
Dissination Factor < 12.5% for 25V and 16V DC rating Voltage: 1.0Vrms + .2V
P < 12.5% for < 10V DC rating For Cap > 10pF, 05Vrm @ 120Hz
Contact Factory for DF by PN
100,000MQ or 1000MQ - pF, Charge device with rated voltage for

Insulation Resistance whichever is less 120 + 5 secs @ room temp/humidity

Charge device with 250% of rated voltage for 1-5
seconds, w/charge and discharge current limited

Dielectric Strength No breakdown or visual defects to 50 mA (max)
Note: Charge device with 150% of rated voltage
for 500V devices.
Appearance No defects
Capacitance <+12%
Resistance to Variation T Deflection: 2mm
SF,(I;XSL::S Dls;:s;g?g:on Meets Initial Values (As Above) Test Time: 30 seconds
Flzgz?sliglr?cne = Initial Value x 0.3
h > 95% of each terminal should be covered with Dip device in eutectic solder at 230 + 5°C
Solderability fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capacitance o
Variation =27.5%
Dissipation . ; ina i ; o
o Meets Initial Values (As Above) Dip device in eutectic solder at 260°C for 60
Rs(a;l:;arr:::a’tto Factor seconds. Store at room temperature for 24 +
Insulation itial Val b 2hours before measuring electrical properties.
Resistance Meets Initial Values (As Above)
%'ﬁf:;;f Meets Initial Values (As Above)
Appearance No visual defects Step 1:-55°C + 2° 30 * 3 minutes
Ce\\/;;?g:ﬁ)nnce <+7.5% Step 2: Room Temp < 3 minutes
Thermal Shock Dls[:sa:gfg:on Meets Initial Values (As Above) Step 3: +125°C + 2° 30 + 3 minutes
F\I’ZZ?SI?::SE Meets Initial Values (As Above) Step 4: Room Temp < 3 minutes
Dielectric . Repeat for 5 cycles and measure after 24 + 2
Strength Meets Initial Values (As Above) hours at room temperature
Appearance No visual defects
Capacitance <+12.5% Charge device with 1.5 rated voltage (s 10V) in
Variation test chamber set at 125°C + 2°C for 1000 hours
Dlsf:z:gfg:on < Initial Value x 2.0 (See Above) (+48,-0)

f Insulation . If RV > 10V then Life Test voltage will be 2xRV
Load Life Resistance 2 Initial Value x 0.3 (See Above) but there are exceptions (please contact AVX for
further details on exceptions)

Dielectric o Remove from test chamber and stabilize at room
M | | val As Al
Strength eets Initial Values (As Above) temperature for 24 + 2 hours before measuring.
Appearance No visual defects
Capacitance <+12.5% Store in a test chamber set at 85°C + 2°C/ 85% +
\./ar}atlt?n 5% relative humidity for 1000 hours (+48, -0) with
Load Dlst;g?Ot:on < Initial Value x 2.0 (See Above) rated voltage applied.
Humidity Insulation > Initial Value x 0.3 (See Above) Remove from chamber and stabilize at room
Resistance - ’ temperature and humidity for 24 + 2 hours before
Dielectric - measuring.
Strength Meets Initial Values (As Above)

20 TAV/XS

051319



X7R Dielectric

Capacitance Range

TAV/A

PREFERRED SIZES ARE SHADED

SIZE 0101* 0201 0402 0603 0805 1206
Soldering Reflow Only Reflow Only Reflow/Wave Reflow/Wave Reflow/Wave Reflow/Wave
Pack Paper/Emb: d All Paper All Paper All Paper Paper/Embossed Paper/Embossed
() Leng