Overview

KEMET'’s Ceramic Chip Capacitor Array in X7R dielectric is
an advanced passive technology where multiple capacitor
elements are integrated into one common monolithic
structure. Array technology promotes reduced placement
costs and increased throughput. This is achieved by
alternatively placing one device rather than two or four
discrete devices. Use of capacitor arrays also saves board
space which translates into increased board density and
more functions per board. Arrays consume only a portion
of the space required for standard chips resulting in
savings in inventory and pick/place machine positions.

For added reliability, KEMET's Flexible Termination
technology has been incorporated in order to provides
superior fex performance. This technology was developed
to address fex cracks, which are the primary failure mode
of MLCCs and typically the result of excessive tensile

and shear stresses produced during board fexure and
thermal cycling. Flexible Termination technology inhibits
the transfer of board stress to the rigid body of the MLCC,
therefore mitigating fex cracks which can result in low IR
or short circuit failures.

KEMET’s X7R dielectric features a 125°C maximum operating

temperature and is considered “temperature stable.”

The Electronics Industries Alliance (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
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Packaging C-Spec Ordering Options Table

Packaging/Grade

Packaging Type Ordering Code (C-Spec)

Commercial Grade*

Bulk Bag Not Required (Blank)

7" Reel/Unmarked TU

13" Reel (Embossed Plastic Tape)/Unmarked 7210
Automotive Grade?

7" Reel AUTO

13" Reel/Embossed Plastic/Unmarked AUTO7210

! Default packaging is "Bulk Bag". An ordering code C-Spec is not required for "Bulk Bag" packaging.

Huiflufsnti¥NbsIfe#lboelVonbsl fe#lgfsubjolupiibtfsinbsljoh!pqujpo!pgldbgbdjupst/!!Bmigbd Ibhjohlpqujpotitbcfifelbt!#Vonbsl fe# xjmdpoubjo!
dbgbdjupstiuibulibwflopulcffolibtfsinbslfe/lUifipqujpoluphbtfsinbsl!jtiopulbwbjiberfipolui Ftflefwjdft/!Gpsinpsfljogpsnbujpo!tFfi#Dbgbdjups!Nbsljoh#/

Asffjohlubgflpqujpot!)Qbgfs!ps!Qubtujd*bsflefqfoefoulpoldbgbdjupsidbtfitj{f)M!y! X#*Iboeluijdlofttlejnfotjpo/ TFFEDijg!UijdlofttOUbgf! " ISl
QbdlIbhjoh!Rvboujujft#iboelUbqf! " ISFfilQbd Ibhjohlogpsnbujpos/!

2Gpsibeejujpobniogpsnbujpo!sfhbsejoh!#BVUPHD. Tqfd!pqujpot-tFFlEBvupnpujwf!D. TqfdlJogpsnbujpot/

2Bm!Bvupnpujwfigbdlbhjoh!D. Tgfdtinjtufe! fydive flui fipqujpolupiibtfsinbslidpngpofout/IUiflpqujpoluphbtfsinbsl!jtiopulbwbjtbcrf!polui Ftflefwjdft/!Gps!
npsfljogpsnbujpo!tFFEDbgbdjupsiNbsljohs/

Benefts

» -55°C to +125°C operating temperature range

* Superior fex performance (up to 5 mm)

» Saves both circuit board and inventory space

* Reduces placement costs and increases throughput
Lead (Pb)-free, RoHS and REACH compliant

 E

© KEMET Electronics Corporation « P.O. Box 5928  Greenville, SC 29606  864-963-6300 « www.kemet.com C1017 X7R_ARRAY SMD+1/9/2017 2



Ele%

Automotive C-Spec Information

KEMET Automotive Grade products meet or exceed the requirements outlined by the Automotive Electronics Council.
Details regarding test methods and conditions are referenced in document AEC—Q200, Stress Test Qualifcation for Passive

Components. These products are supported by a Product Change Notifcation (PCN) and Production Part Approval Process
warrant (PPAP).

Automotive products offered through our distribution channel have been assigned an inclusive ordering code C-Spec,
“AUTO". This C-Spec was developed in order to better serve small and medium sized companies that prefer an automotive
grade component without the requirement to submit a customer Source Controlled Drawing (SCD) or specifcation for review
by a KEMET engineering specialist. This C-Spec is therefore not intended for use by KEMET’s OEM Automotive customers
and are not granted the same “privileges” as other automotive C-Specs. Customer PCN approval and PPAP request levels are
limited (see details below).

Product Change Notifcation (PCN)

The KEMET Product Change Notifcation system is used to communicate primarily the following types of changes:
* Product/process changes that affect product form, ft, function, and/or reliability
» Changes in manufacturing site
* Product obsolescence

KEMET Automotive Customer Notifcation due to: Days prior to
C-Spec Process/Product change Obsolescence* implementation
KEMET assigned! Yes (with approval and sign off) Yes 180 days Minimum
AUTO Yes (without approval) Yes 90 days Minimum

ULFNFUIbttjhofe!D. Tafdt!sFrvjsfui fitvenjubnpglbldvtupn s TDE!psldvtupnfsitqfdj&dbujpolgps!sfwjFx/!Gps!beejujpobiljogpsnbujpoldpoubdu! LFNFU/!

Production Part Approval Process (PPAP)
The purpose of the Production Part Approval Process is:
« To ensure that supplier can meet the manufacturability and quality requirements for the purchased parts.

« To provide the evidence that all customer engineering design record and specifcation requirements are properly
understood and

fulflled by the manufacturing organization.
« To demonstrate that the established manufacturing process has the potential to produce the part

KEMET Automotive PPAP (Product Part Approval Process) Level
C-Spec 1 2 3 4 5
KEMET assigned? ° ) ° . °
AUTO o o

ULFNFUIbttjhofe!D. TafdtisFrvjsfiui fitvenjubnpgbldvtupnfs TDE!psldvtupnfsitgfdjddbujpolgps!sfwjfx/!Gpslbeejujpobljogpsnbujpoldpoubdu LFNFU/!

e Part Number specifc PPAP available
o Product family PPAP only
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Dimensions — Millimeters (Inches)
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Electrical Parameters/Characteristics

Item Parameters/Characteristics

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

Capacitance Change with Reference to

0,
+25°C and 0 Vdc Applied (Tcc) | %

1Aging Rate (Maximum % Capacitance Loss/Decade Hour) 3.0%

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

*Dissipation Factor (DF) Maximum Limit at 25°C See Dissipation Factor Limit Table

Dielectric Withstanding Voltage (DWV)

1,000 megohm microfarads or 100GQ

“Insulation Resistance (IR) Minimum Limit at 25°C (Rated voltage applied for 12045 seconds at 25°C)

HSfhbsejoh!Bhjoh!Shuf;!Dbgbdjubodfinfhtvsfnfout!)jodrvejohluprfsbodf*lbsfljoefyfelup!blsfgfsFflyjnfipgl2-11 1l ipvst/!

AEXWIjtlui flwpubhflb!dbgbdjups!dbo!xjui tuboe!ytvswjwi*igpsib!ti psulgfsjpe!pglyjn /ulFydFfetlui flopnjobnlboe!dpoujovpvt!xpsljohiwpnubhflpglui f!
capacitor.

*IDhghdjubodflboelejttjgbujpolgbdups!) EG* nfbtvsfelvoefsiui fligpmpxjoh!dpoejujpot;!

I 211{1°161 1 {lboe!2/1!°!1/3Wsn tljgldbgbdjubod U216

1231 1{!°1211{!boe!1/6!°!1/2Wsntljgdbgbdjubodfl?21" G

“IUp!pcubjolShjnju-lejwjefIN+.” Glwbnvflczlui fldbgbdjubodfiboe!dpngbsflup!H--lnjnju/! Tfrfdului Finpx Fslpglui Fluxphjnjut/

Opuf;!IXifo!lnfbtvsjoh!dbgbdjubodf!juljt)jngpsuboulup!fotvsFlui fitfulwpmbhFinfwfljt!i fieldpotubou/!Ui 11 Q5395! " IBhjifoulF5 - 91! ibwflblgfouvsflopxo!bt!

Bvupnbujd!MfwfnlDpouspn!)BMD*/11UT FIBMD!gFbuvsfitipvielcfitxjudi felup#PO#/
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Table 2A — Chip Thickness/Tape & Reel Packaging Quantities

Thickness | Case | Thickness + Paper Quantity Plastic Quantity
Code Size [ Range (mm) | 7"Reel | 13"Reel | 7"Reel | 13"Reel
PA 0508 0.80£0.10 0 0 4,000 10,000
MA 0612 0.80+0.10 0 0 4,000 10,000
QbdlIbhfirvboujuz!cbtfe!polfojtifeldijqluijdloftt!tafdjfdbujpot/
Table 2B — Bulk Packaging Quantities
: Loose Packaging
Packaging Type
Bulk Bag (default)
Packaging C-Spec! N/A?
Case Size Packaging Quantities (pieces/unit packaging)
EIA (in)
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Table 3 — Chip Capacitor Array Land Pattern Design Recommendations per IPC—7351

METRIC Density Level A: Density Level B: Density Level C:
EIA SIZE SIZE Maximum (Most) Land Median (Nominal) Land Minimum (Least) Land
CODE CODE Protrusion (mm) Protrusion (mm) Protrusion (mm)

c Y X P Vvl V2 c Y X P vl V2 c Y X P vl V2
0508/CA052| 1220 1.60 | 1.00 | 0.55 | 1.00 4 3.50 | 3.30| 1.50 | 0.90 | 0.50 | 1.00 | 2.90 | 2.80 [ 1.40 | 0.75 | 0.45 | 1.00 | 2.40 | 2.50

0612/CA064 1632 1.80 | 1.10 | 0.50 | 0.80 | 3.90 | 4.40| 1.80 | 0.95 | 0.50 | 0.80 | 3.30 | 3.90 | 1.70 | 0.85 | 0.40 | 0.80 | 2.80 | 3.60

Density Level A: Gpshipx.efotjuz!gspevdulbgarjdbujpot/!Qspwjeftib!xjefslgspdfttixjoepx!gpsisfepx!tprefsigspdfttft/!

Density Level B: Gpslgspevdut!xjui'b!npefsbufirfwfilpgldpngpofoulefotjuz/'Qspwjeftiblspcvtu' tprefstbuubdi nfouldpoejujpolgps!sfapx! tprefsigspd freft/
Density Level C: Gps!ijhi!dpngpofoulefotjuz!gspevdulbgarjdbujpot/!Cfypsfibebqujohlui finjojnvniboe!gbuifsowbsjbujpotiui fivtfsitipvre!gfsgpsn!
rvbij£dbujpoluftujohlcbtfe!polui fldpoejujpot!pvujofe!joliQD! Tuboebse!84621)IQD28462¢/

Inbhflcfipx!cbtfe!po!Efotjuz!MfwfnClgpsibo!FIB!1723!dbt fItj{f/
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Soldering Process

Recommended Soldering Technique:
« Solder refow only

Recommended Refow Soldering Profle:

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.

Termination Finish
Profle Feature
SnPb 100% Matte Sn
Preheat/Soak ®
Temperature Minimum (T ) 100°C 150°C 2
Temperature Maximum (T ) 150°C 200°C S
Time (t) from T, . toT, | 60—120seconds | 60— 120 seconds E
Ramp-Up Rate (T, to T,) 3 C/gecond 3 C/;econd
maximum maximum
Liquidous Temperature (T,) 183°C 217°C 25
Time Above Liquidous (t) 60 — 150 seconds | 60— 150 seconds Time
Peak Temperature (T,) 235°C 260°C
Time Within 5°C of Maximum 20 seconds 30 seconds
Peak Temperature (t,) maximum maximum
Ramp-Down Rate (T, to T) 6 C/s_econd 6 C/s_econd
maximum maximum
Time 25°C to Peak 6 minutes 8 minutes
Temperature maximum maximum

Opuf12;!'Bmlufngfsbuvsft!sfgfsluplui fidfoufsipglui figbd Ibhf-Infbtvsfe!polui f!
dbgbdjups!cpez!tvsghdfluibuljtighdjohivglevsjohlbttfncrz!sfapx/
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Table 4 — Performance & Reliability: Test Methods and Conditions

Stress Reference Test or Inspection Method
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

b) Method B at 215°C category 3

¢) Method D, category 3 at 260°C

Temperature Cycling

JESD22 Method JA-104

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

Biased Humidity

MIL-STD-202 Method
103

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.

Moisture Resistance

MIL-STD—202 Method

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

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

© KEMET Electronics Corporation « P.O. Box 5928  Greenville, SC 29606  864-963-6300 « www.kemet.com
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Electronic C

CHARGED:

Construction

Detailed Cross Section
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Capacitor Marking (Optional):

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

the correct ordering code identifer(s). If this option is
requested, two sides of the ceramic body will be laser
marked with a “K” to identify KEMET, followed by two
characters (per EIA—198 - see table below) to identify the
capacitance value. EIA 0603 case size devices are limited
to the “K” character only.

Laser marking option is not available on:;

 COG, Ultra Stable X8R and Y5V dielectric devices

» EIA 0402 case size devices

» EIA 0603 case size devices with Flexible Termination
option.

» KPS Commercial and Automotive Grade stacked devices.

EIA Case Size Metric Size Code Capacitance
0603 1608 <170 pF
0805 2012 <150 pF
1206 3216 <910 pF
1210 3225 < 2,000 pF
1808 4520 <3,900 pF
1812 4532 < 6,700 pF
1825 4564 <0.018 uF
2220 5650 <0.027 pF
2225 5664 <0.033 pF

* X7R dielectric products in capacitance values outlined
below

Marking appears in legible contrast. lllustrated below is an

example of an MLCC with laser marking of “KA8”, which

designates a KEMET device with rated capacitance of 100 pF.

Orientation of marking is vendor optional.

e —

\
— | 2-Digit
KEMET :
— —-+—— (Capacitance
ID KA 8 e
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Electronic C

CHARGED!

Capacitor Marking (Optional) cont'd
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Tape & Reel Packaging Information

/)1)8 SJJIVW QYPXMPE]IV GIVEQMG GLMT GETEGMXSVW TEGOEKIH MR
)-% 7XERHEVH LMW TEGOEKMRK WIWXIQ MW GSQTEXMFPI [MXL EPP .

details on reeling quantities for commercial chips.

Anti-Static Reel

Embossed Plastic* or . . -
Punched Paper Carrier Chip and KPS Orientation in Pocket

(except 1825 Commercial, and 1825 and 2225 Wjilitar

< <

o

Embossment or Punched Cavity

Anti-Static Cover Tape
(20 mm (.004") Maximum Thickness)

178 mm (7.00") or 16 mm Carrier Tape
or

330 mm (13.00")
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Figure 1 — Embossed (Plastic) Carrier Tape Dimensions

[10 pitches cumulative

T P2
— T2 B
QDJ l__Po _.Itolerance on tape +0.2 mm] f

KRR

=—A0 —=

Tl ’T] )

B o+ +@—te | E:
/i sapsi

—=T Center Lines of Cavity J/

-

Embossment
2D 1 For cavity size,

Cover Tape see Note 1 Table 4

B is for tape feeder reference only,
including draft concentric aboutB  o. User Direction of Unreeling

Table 6 — Embossed (Plastic) Carrier Tape Dimensions
Metric will govern

Constant Dimensions — Millimeters (Inches)
] D, Minimum R Reference 'S, Minimum T T,
Tape Size Dy Note 1 E, P i Note 2 Note 3 Maximum | Maximum
1.0 25.0
§mm (0.039) (0.984)
2mm | @058 10004 1754010 | 40010 | 2.0+0.05 0600 | 0600 | 0100
500 15 (0.069 £0.004) | (0.157 £0.004) | (0.079+0.002) 30 (0.024) | (0.024) | (0.004)
' (0.059) (1181)
16 mm
Variable Dimensions — Millimeters (Inches)
. . B, Maximum E, 1, W
Ll FEL Note 4 Minimum F Py Maximum | Maximum AoBy &K,
. 4.35 6.25 3.510.05 4.0£0.10 25 8.3
gmm | Single (4 mm) (0.171) (0.246) | (0.13830.002) (0.157+0.004) (0.098) | (0.327)
Lomm | Single (4mm) & 8.2 10.25 5.510.05 8.0£0.10 4.6 12.3 Note &
Double (8 mm) (0.323) (0.404) | (0.2170.002) | (0.3150.004)| (0.181) | (0.484)
. 121 14.25 75005 | 12.0$010 4.6 16.3
16mm | Triple (12 mm) (0.476) (0.561) | (0138+0.002) (0157+0.004) (0.181) | (0.642)

2/lUififnepttnfouliprfipdbujpoltibmcfinfbtvsfelgspnlui fitgspd I fuli prfldpouspmjohlui finpdbujpo!pglui Fifncpttnfou/Ejnfotjpot!pgfncpttnfou!
location and hole location shall be applied independent of each other.

3NUiflubgfixjui!psixjuipvuldpngpofout!tibmigbttibspvoe!Sixjuipvilebnbhf)tFIGjhvsfI7*/

4MNg'T =12/ Inn-wifsfinbzlopulcfifopvhibstblgps!dpwfstubg flup!cFlgspgfsizbgarjfe! )t FFIFIB! Tuboebse!592!gbsbhsbq i !5/4!tfdujpo!c*/

4. B 'ejnfotjpoljtiblsfyfsfodflejnfotjpolgpsiibgflgFfefsidifbsbodfponz/

6/ifdowjuzlefRofelcz!B -IC boell 'tibmtvsspvoelui fidpngpofou!x;juitvghdjfouldifhsbodFluibu;
(a) the component does not protrude above the top surface of the carrier tape.

I Yeruifldpngpofouldbo!cflisFnpwfelgspnlui fldbwjuz!jolblwsujdbnlejsfdujpolxjui pvulnfdibojdbilsftusjdujpo-!bgufsiui flupg!dpwfsiubg flibt!cFfolsFnpwfe/

I )d*Ispubujpo!pglui fFidpngpofouljtiijnjufelup!31 Inbyjnvnlgps!9lboe!23In nlubgftiboe!21 Inbyjnvnlgps!27!nnlubgft!) tFFIGjhvsTl4*/

I Ye*libufsbrtnpwfnfoulpglui fldpngpofouljtisftusjdufelup!1/6!nn!nbyjnvnlgps!9lboe!23inn!xjeflubgfiboelup!2/1!Nnn!iNbyjnvnlgps!27!innlubg f) t !
GjhvsfI5*/

I )PlgpsILQTITFsjftigspevdi-!B and B, are measured on a plane 0.3 mm above the bottom of the pocket.

I YgritffiBeefoevn!jo!FIB!Tuboebse!592!gpsituboebset!sfibujohlup!npsfligsfdjtfliubgjoh!sfrvjsfnfout/
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Electronic Components

Surface Mount Multilayer Ceramic Chip Capacitors (SMD MLCCs)
Capacitor Array, X7R Dielectric, 10 — 200 VDC (Commercial & Automotive Grade)

Packaging Information Performance Notes

1. Cover Tape Break Force: 1.0 Kg minimum.
2. Cover Tape Peel Strength: The total peel strength of the cover tape from the carrier tape shall be:

Tape Width Peel Strength
8 mm 0.1 to 1.0 Newton (10 to 100 gf)
12 and 16 mm 0.1 to 1.3 Newton (10 to 130 gf)

The direction of the pull shall be opposite the direction of the carrier tape travel. The pull angle of the carrier tape shall be
165° to 180° from the plane of the carrier tape. During peeling, the carrier and/or cover tape shall be pulled at a velocity of
300 £10 mm/minute.

3. Labeling: Bar code labeling (standard or custom) shall be on the side of the reel opposite the sprocket holes. Sfgfslup!FIB!
Standards 556 and 624.

Figure 3 — Maximum Component Rotation

Or
aximum Component Rotation Maximum Component Rotation
Top View Side View
j . B ////

M
Typical Pocket Centerline
Tape Maximum o
/ / Width (mm) Rotation (O) s
Bo ‘ 8,12 20 .
16-200 10 Tape Maximum
Width (mm) Rotation (Og)
i 8,12 20
—Typical Component Centerline 16 — 56 10
72 —200 5
Figure 4 — Maximum Lateral Movement Figure 5 — Bending Radius
8 mm & 12 mm Tape 16 mm Tape E”;*;‘::zfd Punched
0.5 mm maximum t=— 1.0 mm maximum -1
JO.S mm maximum Jl.o mm maximum

B W

Bendin:

%R Radiusg/ R/
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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.

Table 8 — Reel Dimensions
Metric will govern

Constant Dimensions — Millimeters (Inches)
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
3300.20 (0.059) (0.521 +0.02/-0.008) (0.795)
16 mm (13.000 £0.008)
Variable Dimensions — Millimeters (Inches)
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)

© KEMET Electronics Corporation « P.O. Box 5928  Greenville, SC 29606  864-963-6300 « www.kemet.com

C1017 X7R_ARRAY SMD+1/9/2017 18




Ele%

Figure 7 — Tape Leader & Trailer Dimensions

Carrier Tape

END START
&
r r — r - r
|Iﬂurluﬂ||Trl'LT |TII
’#e\ﬂk ’#+ fﬁ‘k+¢ ’#+# ’ + ’#+#

| /
CLdoold el IR

Trailer
160 mm Minimum
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