Surface Mount Multilayer Ceramic Chip Capacitors (SMD MLCCs)

KEMET's COTS program is an extension of KEMET knowledge All COTS testing includes voltage conditioning and post-electrical

of high reliability test regimes and requirements. KEMET testing as per MIL-PRF-55681. For enhanced reliability, KEMET
regularly supplies “up-screened” products by working with also provides the following test level options and conformance
customer drawings and imposing specifed design and test certifcations:

requirements. The COTS program offers the same high quality

and high reliability components as up-screened products, v v v

but at a lower cost to the customer. This is accomplished by
eliminating the need for customer-specifc drawings to achieve
the reliability level required for customer applications. A series

of tests and inspections have been selected to provide the ;s v ;
accelerated conditioning and 100% screening necessary to

eliminate infant mortal failures from the population. v v v
KEMET’s X7R dielectric features a 125°C maximum operating v v

temperature and is considered “temperature stable.” The
Electronics Components, Assemblies & Materials Association
(EIA) characterizes X7R dielectric as a Class Il material.
Components of this classifcation are fxed, ceramic dielectric
capacitors suited for bypass and decoupling applications or
for frequency discriminating circuits where Q and stability of
capacitance characteristics are not critical. X7R exhibits a
predictable change in capacitance with respect to time and
voltage and boasts a minimal change in capacitance with
reference to ambient temperature. Capacitance change is
limited to £15% from -55°C to +125°C.

Open PDF in Adobe Reader for full functionality

. . . . . Rated . .
. |Case Size Specifcation/, Capacitance [Capacitance . . . . Termination Packaging/
NS (L x W) Series Code (pF) | Tolerance V(c\;/l;)age Dielectric Failure Rate/Design Finisht Grade (C-Spec)
0402 T=COTS Two J=15% 9=6.3 R=X7R | A=Testing per MIL-PRF— C=100% See
0603 signifcant | K=110% 8=10 55681 PDA 8% Matte Sn "Packaging
0805 digits and M=420% | 4=16 B= Testing per MIL-PRF— L =SnPb (5% C-Spec
1206 number of 3=25 55681 PDA 8%, DPA per Pb minimum) Ordering
1210 zeros 5=50 EIA-469 Options Table"
1812 1=100 C = Testing per MIL— below
2220 2=200 PRF-55681 PDA 8%, DPA
A=250 per EIA-469, Humidity per
MIL-STD-202, Method 103,
Condition A

' Additional termination finish options may be available. Contact KEMET for details.
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Electronic Components

100(0.040) | 050 (0.020) 0.30 (0.012) Solder Refow
0402 1005 £0.05(0.002) | +0.05 (0.002) 4010 (0.004) | 030(0:012) Only
160(0.063) | 0.80(0.032) 0.35 (0.014)
0603 1608 £015(0.006) | +0.15 (0.006) 4015 (0.006) | °70(0:028)
200(0.079) | 1.25(0.049) 0.50 (0.02) Solder Wave or
0805 2012 £0.20(0.008) | +0.20 (0.008) +0.25(0.010) | °720030) | giider Refow
1206 216 320(0126) | 160(0.063) | SeeTable2for | 0.50(0.02)
£020(0.008) | +0.20(0.008) |  Thickness | +0.25(0.010)
320(0126) | 2.50(0.098) 0.50 (0.02)
1
1210 3225 +0.20(0.008) | +0.20 (0.008) +0.25 (0.010) A
1812 4532 450(0177) | 3.20(0.126) 0.60 (0.024) Solder Refow
£030(0.012) | +0.30 (0.012) +0.35 (0.014) Only
570(0.224) | 5.00(0.197) 0.60 (0.024)
2220 5650 +0.40(0.016) | +0.40 (0.016) +0.35 (0.014)

' For capacitance values > 4.7 uF add 0.02 (0.007) to the width tolerance dimension and 0.10 (0.004) to the length tolerance dimension.

Qualification/Certification

Commercial Grade products are subject to internal qualifcation. Details regarding test methods and conditions are refer-
enced in Table 4, Performance & Reliability.

Lead (Pb)-free, RoHS, and REACH compliant without exemptions (excluding SnPb termination fnish option).
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Electronic Components

Operating Temperature Range

Capacitance Change with Reference to
+25°C and 0 Vdc Applied (TCC)

tAging Rate (Maximum % Capacitance Loss/Decade Hour)
“Dielectric Withstanding Voltage (DWV)

3Dissipation Factor (DF) Maximum Limit at 25°C

“Insulation Resistance (IR) Minimum Limit at 25°C

-55°Cto +125°C
+15%

3.0%

250% of rated voltage
(5+1 seconds and charge/discharge not exceeding 50mA)

59(6.3V & 10V), 3.5%(16V & 25V) and 2.5%(50V to 250V)

See Insulation Resistance Limit Table
(Rated voltage applied for 12045 seconds at 25°C)

" Regarding Aging Rate: Capacitance measurements (including tolerance) are indexed to a referee time of 1,000 hours.
2 DWV is the voltage a capacitor can withstand (survive) for a short period of time. It exceeds the nominal and continuous working voltage of the

capacitor.

% Capacitance and dissipation factor (DF) measured under the following conditions:
1kHz + 50Hz and 1.0 # 0.2 Vrms if capacitance s10uF
120Hz + 10Hz and 0.5 + 0.7 Vrms if capacitance >10uF

4 To obtain IR limit, divide MQ-uF value by the capacitance and compare to GQ limit. Select the lower of the two limits.

Note: When measuring capacitance it is important to ensure the set voltage level is held constant. The HP4284 & Agilent E4980 have a feature known as

Automatic Level Control (ALC). The ALC feature should be switched to "ON".

Dielectric Rated DC Capacitance Dissipa_tion Factor Capaci_tance Insylation
Voltage Value (Maximum %) Shift Resistance
> 25 3.0
X7R 16/25 Al 5.0 £20% 10% of Initial
Limit
<16 75
Microfarads or 100 GQ Microfarads or 10 GQ
0201 N/A ALL
0402 <0.012 pF 20.012 pF
0603 <0.047 pF >0.047 uF
0805 < 015 pF >0.15 pF
1206 <0.47 uF >0.47 pF
1210 <0.39 uF >0.39 uF
1808 ALL N/A
1812 <2.2yF 2.2 uF
1825 ALL N/A
2220 <10 pF >10 pF
2225 ALL N/A
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Electronic Components

ecade values only. (i.e., 10, 11, 12, 13, 15, 16, 18, 20, 22, 23, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, and 91)
**Capacitance range Includes E12 decade values only. (i.e., 10, 12, 15, 18, 22, 27, 33, 39, 47, 75 82)
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Electronic Components

Package quantity based on finished chip thickness specifications.
" If ordering using the 2 mm Tape and Reel pitch option, the packaging quantity outlined in the table above will be doubled. This option is limited to EIA
0603 (1608 metric) case size devices. For more information regarding 2 mm pitch option see “Tape & Reel Packaging Information”.
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Electronic Components

Bulk Bag (default)
Packaging C-Spec! N/A?
EIA (in) Metric (mm) Minimum Maximum

0402 1005

0603 1608

0805 2012 50,000
1206 3216

1210 3225 1

1808 4520

1812 4532

1825 4564 20,000
2220 5650

2225 5664

" The "Packaging C-Spec” is a 4 to 8 digit code which identifies the packaging type and/or product grade. When ordering, the proper code must be

included in the 15th through 22nd character positions of the ordering code. See "Ordering Information” section of this document for further details.

Commercial Grade product ordered without a packaging C-Spec will default to our standard "Bulk Bag" packaging. Contact KEMET if you require a bulk

bag packaging option for Automotive Grade products.
2 A packaging C-Spec (see note 1 above) is not required for "Bulk Bag" packaging (excluding Anti-Static Bulk Bag and Automotive Grade products). The
15th through 22nd character positions of the ordering code should be left blank. All product ordered without a packaging C-Spec will default to our

standard "Bulk Bag" packaging.
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Electronic Components

0402 1005 050 | 072 | 0.72 | 220 | 1.20 | 045 | 062 | 0.62 | 1.90 | 1.00 | 0.40 | 052 | 052 | 1.60 | 0.80
0603 1608 090 | 115 | 110 | 400 | 210 | 080 | 095 | 100 | 310 | 150 | 0.60 | 0.75 | 0.90 | 2.40 | 1.20
0805 2012 100 | 1.35 | 155 | 440 | 260 | 090 | 115 | 1.45 | 350 | 2.00 | 0.75 | 095 | 135 | 2.80 | 170
1206 3216 160 | 1.35 | 190 | 560 | 290 | 150 | 115 | 180 | 470 | 230 | 140 A 0.95 | 1.70 | 4.00 | 2.00
1210 3225 160 | 1.35 | 280 | 565 | 3.80 | 150 | 115 | 2.70 | 470 | 3.20 | 140 A 0.95 | 2.60 | 4.00 | 2.90
1210* 3225 150 | 160 | 290 | 560 | 390 | 140 | 140 | 280 | 470 | 3.30 | 1.30 4 120 | 2.70 | 4.00 | 3.00
1812 4532 215 | 160 | 3.60 | 6.90 | 460 | 2.05
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« Solder wave or solder refow for EIA case sizes 0603, 0805 and 1206
« All other EIA case sizes are limited to solder refow only

Recommended Reflow Soldering Profile:
KEMET's families of surface mount multilayer ceramic capacitors (SMD MLCCs) are compatible with wave (single or dual),
convection, IR or vapor phase refow techniques. Preheating of these components is recommended to avoid extreme thermal
stress. KEMET'’s recommended profle conditions for convection and IR refow refect the profle conditions of the IPC/J-
STD-020 standard for moisture sensitivity testing. These devices can safely withstand a maximum of three refow passes at

these conditions.

Profile Feature

Termination Finish

Time Above Liquidous (t )
Peak Temperature (T,)

Time Within 5°C of Maximum
Peak Temperature (t,)

Ramp-Down Rate (T, to T)

Time 25°C to Peak
Temperature

SnPb 100% Matte Sn
Temperature Minimum (T ) 100°C 150°C
Temperature Maximum (T ) 150°C 200°C
Time (t) fromT_ . toT, | 60—120seconds | 60— 120 seconds
Ramp-Up Rate (T, to T,) 3°C/second 3°C/second
maximum maximum
Liquidous Temperature (T ) 183°C 217°C

60 — 150 seconds
235°C
20 seconds
maximum

6°C/second
maximum

6 minutes
maximum

60 — 150 seconds
260°C
30 seconds
maximum

6°C/second
maximum

8 minutes
maximum

Note 1: All temperatures refer to the center of the pac

age, measured on the

capacitor body surface that is facing up during assembly reflow.

smax

smin

25

N
Maximum Ramp Up Rate = 3°C/second
Maxirrlum Ramp Down Rate = 6°C/second

j«———25°C to Peak————
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Terminal Strength JIS—C—6429 Appendix 1, Note: Force of 1.8 kg for 60 seconds.
Board Flex JIS—C—6429 Appendix 2, l\_lote: Star_1dar_d termination system — 20 mm (minimum) for all except 3 mm
for COG. Flexible termination system — 3.0 mm (minimum).
Magnifcation 50 X. Conditions:
a) Method B, 4 hours at 155°C, dry heat at 235°C
Solderability J-STD-002

Temperature Cycling

Biased Humidity

Moisture Resistance

106 Measurement at 24 hours +/-4 hours after test conclusion.
MIL-STD—-202 Method -55°C/+125°C. Note: Number of cycles required — 300, maximum transfer time — 20
Thermal Shock . . - .
107 seconds, dwell time — 15 minutes. Air — Air.
MIL-STD—202 Method
High Temperature Life 108 1,000 hours at 125°C (85°C for X5R, Z5U and Y5V) with 2 X rated voltage applied.
/EIA-198
Storage Life MlL_STD_légz Method 150°C, 0 VDC for 1,000 hours.
- MIL—STD—202 Method 5¢'s for ZQ min., 12 cycles e:tach of 3 orlentatlons. Note: Use 8" X 5 PCI§ 0.0_31 thick 7
Vibration 204 secure points on one long side and 2 secure points at corners of opposite sides. Parts
mounted within 2" from any secure point. Test from 10 — 2,000 Hz
Mechanical Shock MIL_STD_Zzng Method Figure 1 of Method 213, Condition F.
Resistance to Solvents MIL—STD—221(E)JZ Method Add aqueous wash chemical, OKEM Clean or equivalent.

JESD22 Method JA-104

MIL-STD—202 Method
103

MIL-STD—202 Method

b) Method B at 215°C category 3
¢) Method D, category 3 at 260°C

1,000 Cycles (-55°C to +125°C). Measurement at 24 hours +/-4 hours after test conclusion.

Load Humidity: 1,000 hours 85°C/85% RH and rated voltage. Add 100 K ohm resistor.
Measurement at 24 hours +/-4 hours after test conclusion.

Low Volt Humidity: 1,000 hours 85°C/85% RH and 1.5 V. Add 100 K ohm resistor.
Measurement at 24 hours +/-4 hours after test conclusion.

t = 24 hours/cycle. Steps 7a and 7b not required.

Ceramic chip capacitors should be stored in normal working environments. While the chips themselves are quite robust in
other environments, solderability will be degraded by exposure to high temperatures, high humidity, corrosive atmospheres,
and long term storage. In addition, packaging materials will be degraded by high temperature—reels may soften or warp

and tape peel force may increase. KEMET recommends that maximum storage temperature not exceed 40°C and maximum
storage humidity not exceed 70% relative humidity. Temperature fuctuations should be minimized to avoid condensation on
the parts and atmospheres should be free of chlorine and sulfur bearing compounds. For optimized solderability chip stock
should be used promptly, preferably within 1.5 years of receipt.
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CHARGED:

Detailed Cross Section

Dielectric Material
(BaTi0,)

Barrier Layer Dielectric_
Ni) Material (BaTiO,)

Termination Finish
(100% Matte Sn /
SnPb - 5% Pb min) End Termination/
External Electrode

(Cu)

Inner Electrodes

End Termination/
External Electrode

(Cu) Barrier Layer
(Ni)

Termination Finish
(100% Matte Sn /
SnPb - 5% Pb min)

Inner Electrodes
(Ni)
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These surface mount multilayer ceramic capacitors are
normally supplied unmarked. If required, they can be
marked as an extra cost option. Marking is available
on most KEMET devices but must be requested using
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Capacitance (pF) For Various Alpha/Numeral Identifiers
9 0 1 2 3 4 5 6 7 8
Capacitance (pF)
A 0.10 1.0 10 100 1,000 10,000 | 100,000 ' 1,000,000 @ 10,000,000 100,000,000
B 0.11 11 11 110 1,100 11,000 110,000 | 1,100,000 | 11,000,000 110,000,000
© 0.12 1.2 12 120 1,200 12,000 | 120,000 ' 1,200,000 @ 12,000,000 120,000,000
D 0.13 1.3 13 130 1,300 13,000 | 130,000 | 1,300,000 | 13,000,000 130,000,000
E 0.15 15 15 150 1,500 15,000 | 150,000 @ 1,500,000 @ 15,000,000 150,000,000
F 0.16 1.6 16 160 1,600 16,000 | 160,000 | 1,600,000 | 16,000,000 160,000,000
G 0.18 1.8 18 180 1,800 18,000 | 180,000 ' 1,800,000 @ 18,000,000 180,000,000
H 0.20 2.0 20 200 2,000 20,000 | 200,000 | 2,000,000 | 20,000,000 200,000,000
J 0.22 2.2 22 220 2,200 22,000 | 220,000 | 2,200,000 | 22,000,000 220,000,000
K 0.24 2.4 24 240 2,400 24,000 | 240,000 | 2,400,000 @ 24,000,000 240,000,000
L 0.27 2.7 27 270 2,700 27,000 | 270,000 @ 2,700,000 @ 27,000,000 270,000,000
M 0.30 3.0 30 300 3,000 30,000 | 300,000 | 3,000,000 30,000,000 300,000,000
N 0.33 3.3 33 330 3,300 33,000 | 330,000 | 3,300,000 | 33,000,000 330,000,000
P 0.36 3.6 36 360 3,600 36,000 | 360,000 | 3,600,000 36,000,000 360,000,000
Q 0.39 3.9 39 390 3,900 39,000 | 390,000 | 3,900,000 | 39,000,000 390,000,000
R 0.43 4.3 43 430 4,300 43,000 | 430,000 | 4,300,000 | 43,000,000 430,000,000
S 0.47 4.7 47 470 4,700 47,000 | 470,000 @ 4,700,000 @ 47,000,000 470,000,000
T 0.51 5.1 51 510 5,100 51,000 | 510,000 | 5,100,000 | 51,000,000 510,000,000
U 0.56 5.6 56 560 5,600 56,000 | 560,000 | 5,600,000 | 56,000,000 560,000,000
\Y 0.62 6.2 62 620 6,200 62,000 | 620,000 | 6,200,000 62,000,000 620,000,000
W 0.68 6.8 68 680 6,800 68,000 | 680,000 | 6,800,000 | 68,000,000 680,000,000
X 0.75 75 75 750 7,500 75,000 | 750,000 | 7,500,000 | 75,000,000 750,000,000
Y 0.82 8.2 82 820 8,200 82,000 | 820,000 | 8,200,000 | 82,000,000 820,000,000
Z 0.91 9.1 91 910 9,100 91,000 | 910,000 | 9,100,000 | 91,000,000 910,000,000
a 0.25 2.5 25 250 2,500 25,000 | 250,000 | 2,500,000 | 25,000,000 250,000,000
b 0.35 35 35 350 3,500 35,000 | 350,000 | 3,500,000 35,000,000 350,000,000
d 0.40 4.0 40 400 4,000 40,000 | 400,000 @ 4,000,000 @ 40,000,000 400,000,000
e 0.45 4.5 45 450 4,500 45,000 | 450,000 | 4,500,000 | 45,000,000 450,000,000
f 0.50 5.0 50 500 5,000 50,000 | 500,000 | 5,000,000 | 50,000,000 500,000,000
m 0.60 6.0 60 600 6,000 60,000 | 600,000 | 6,000,000 60,000,000 600,000,000
n 0.70 7.0 70 700 7,000 70,000 | 700,000 | 7,000,000 | 70,000,000 700,000,000
t 0.80 8.0 80 800 8,000 80,000 | 800,000 | 8,000,000 80,000,000 800,000,000
y 0.90 9.0 90 900 9,000 90,000 | 900,000 | 9,000,000 | 90,000,000 900,000,000
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Figure 1 - Embossed (Plastic) Carrier Tape Dimensions
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B is for tape feeder reference only, —

including draft concentric about Bo.
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- Punched (Paper) Carrier Tape Dimensions

T — e
[10 pitches cumulative E
/'Q'DO tolerance on tape +0.2 mm] l_ 1

P 9 G
\T 1 ‘ | F
Bottom CoverTape. /| + —: —T + T 1+t __l
| [N\ — T
T } V : P ! \\ ety cJ

Center Lines of Cavil
Top Cover Tape ! vity Note 1, Table 7

Bottom Cover Tape

E

-

Metric will govern
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Figure 6 - Reel Dimensions

Full Radius, Access Hole at W3 (Includes
See Note Slot Location —>| flange distortion
] (@ 40 mm minimum) noon at outer edge)
— ~—\W2 (Measured at hub)
A D | (see Note) & P\ | = - N
(A.rbor hole W1 (Measured at hub)
diameter)
If present,
tape slot in core
! for tape start: U U
, . 2.5 mm minimum width x
10.0 mm minimum depth
B (see Note)
Note: Drive spokes optional; if used, dimensions B and D shall apply.
Metric will govern
Tape Size A B Minimum C D Minimum
8 mm 178 +0.20
2 mm (7.008 £0.008) 15 13.0 +0.5/-0.2 20.2
330 40.20 (0.059) (0.521 +0.02/-0.008) (0.795)
16 mm (13.000 0.008)
Tape Size N Minimum W, W, Maximum W,
8.4 +1.5/-0.0 14.4
8 mm (0.331 +0.059/-0.0) (0.567)
12 mm 50 12.4 +2.0/-0.0 18.4 Shall accommodate tape
(1.969) (0.488 +0.078/-0.0) (0.724) width without interference
16.4 +2.0/-0.0 22.4
16 mm (0.646 +0.078/-0.0) (0.882)
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KEMET Electronics Corporation Sales Offices

For a complete list of our global sales 0 ces, please visit www.kemet.com/sales.

All product specifcations, statements, information and data (collectively, the “Information”) in this datasheet are subject to change. The customer is responsible for
checking and verifying the extent to which the Information contained in this publication is applicable to an order at the time the order is placed.

All Information given herein is believed to be accurate and reliable, but it is presented without guarantee, warranty, or responsibility of any kind, expressed or implied.

Statements of suitability for certain applications are based on KEMET Electronics Corporation’s (“KEMET”) knowledge of typical operating conditions for such
applications, but are not intended to constitute — and KEMET specifcally disclaims — any warranty concerning suitability for a specifc customer application or use.
The Information is intended for use only by customers who have the requisite experience and capability to determine the correct products for their application. Any
technical advice inferred from this Information or otherwise provided by KEMET with reference to the use of KEMET's products is given gratis, and KEMET assumes no
obligation or liability for the advice given or results obtained.
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