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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substancesthat, if exposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
‘special’ orsometimes ‘industrial’ waste. Disposal as domestic wasteis
usually not permitted.
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DEFINITIONS

Data sheet status

Obijective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Application information
Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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Introduction

GENERAL DATA

Ceramic capacitors are widely used in electronic circuitry
for coupling, decoupling and in filters. These different
functions require specific capacitor properties.

Ceramic capacitors can be divided into two classes:

e Class 1
In these capacitors dielectric materials are used which
have a very high specific resistance, very good Q and
linear temperature dependence (g, from 6 up to 550).
They are used in such applications as oscillators and
filters where low losses, capacitance drift compensation
and high stability are required.

e Class 2

These capacitors have higher losses and have
non-linear characteristics (g, > 250). They are used for
coupling and decoupling.

CONSTRUCTION

The capacitance of a ceramic capacitor depends on the
area of the electrodes (A), the thickness of the ceramic
dielectric (t) and the dielectric constant of the ceramic
material (g;); and on the number of dielectric layers (n) with
multilayer ceramic capacitors:

C=¢gx¢g X '% xn

The rated voltage is dependent on the dielectric strength,
which is mainly governed by the thickness of the dielectric
layer and the ceramic structure. For this reason a
reduction of the layer thickness is limited.

Figure 2 shows the construction of a multilayer capacitor.

The electrodes are normally palladium or platinum since
the electrodes are applied before the ceramic is fired at a
temperature where silver would oxidize.

MANUFACTURING OF CERAMIC CAPACITORS

The raw materials are finely milled and carefully mixed.
Thereafter the powders are calcined at temperatures
between 1100 and 1300 °C to achieve the required
chemical composition. The resultant mass is reground and
dopes and/or sintering means are added.

The finely ground material is mixed with a solvent and
binding matter. Thin sheets are obtained by casting or
rolling.

1997 Jun 06

For multilayer capacitors electrode material is printed on
the sheets and after stacking and pressing of the sheets
cofired with the ceramic compact at temperatures between
1000 and 1400 °C.

The totally enclosed electrodes of a multilayer capacitor
guarantee good life test behaviour as well.

EQUIVALENT CIRCUIT FOR CERAMIC CAPACITORS

MBB607

Fig.1 Equivalent circuit.

Definition of symbols; see Fig.1

SYMBOL DESCRIPTION
Capacitance between the two electrodes,
C plus the stray capacitance at the edges and

between the leads.

Resistance of insulation and dielectric.
Generally Ry, is very high, and of decreasing
Rp importance with increasing frequency.

Ry also represents the polarization losses of
the material in an alternating electric field.

Losses in the leads, the electrodes and the
contacts. Up to several hundreds of MHz the
current penetration depth is greater than the
conductor thickness so that no skin-effect
occurs. For ceramic capacitors Rg is
extremely low.

Inductance of the leads and the internal
inductance of the capacitor; the latter,
however, is almost negligible. The

L inductance is only important in high
frequency applications, since the capacitor
will act as an inductance when the frequency
is higher than its resonance frequency.
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terminations

%

ceramic material

MLB457

Fig.2 Cross-section of a multilayer capacitor.
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TANGENT OF THE LOSS ANGLE

The losses of a capacitor are expressed in terms of tan & which is the relationship between the resistive and reactive
parts of the impedance, specified as follows:

2
Rp+Rs{1 + ((oCRp) 1

tan 8 = ‘;’ =
(@CR,)’~ oL {1+ (0CR))*}

From this formula, tan & can be derived for different frequency ranges as shown in Fig.3.
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Fig.3 Tan 3 as a function of frequency.
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RELIABILITY

The failure rates shown in Table 1 have a confidence level
of 60% and refer to observations of ceramic multilayer
capacitors (CMC) up to and including 1995.

Table 1 Reliability
NUMBER OF FAILURE RATE
CA':.AY(;EOR COMPONENT | AT NORMALIZED
HOURS CONDITIONS
CMC 32130000 25FIT

1997 Jun 06

Remarks
1 FIT = 1 failure rate within 10% component hours.

Failure rates are given under normalized conditions,
i.e. at 0.5 x rated DC voltage and Ty = 40 °C.

Failures include capacitance, tan & and insulation
resistance values which do not meet the requirements
after endurance test.

The determination of failure rates is based on the rated
conditions as stated in “MIL-HDBK-217D".

All the test results should be interpreted as results under
rated conditions even if the temperature and voltage
exceed the rated values.
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PACKAGING

Tape on reel

Packaging conforms fully with “/EC 286-3", “EIA 481-1”
and “JIS C0806” industrial standards.

Ceramic Multilayer Capacitors are supplied on tape on reel
or in bulk case. For CMCs with a product thickness of
<1 mm, paper tape is preferred. CMCs with a product

thickness of >1 mm, are supplied in embossed blister tape.

CARRIER TAPE

Polycarbonate.
Table 1 Properties of carrier tape
WIDTH
PARAMETER
8.1 0.2 mm | 12 +0.2 mm
Thickness 190 to 280 um | 240 £20 um
Tensile strength at break | >60 N/mm? >60 N/mm?
Elongation at break 100 to 150% | 100 to 150%
Surface resistance >1012 Q/sq. >1012 Q/sq.
COVER TAPE
Polyester (antistatic).
Table 2 Properties of cover tape
WIDTH
PARAMETER
5.5+0.1 mm | 9.5 0.1 mm

Breaking force 210.7 N >17.6 N
Elongation at break >63% >63%
Surface resistance <1010 Q/sq. <1010 Q/sq.
Softening point 7145°C 7115 °C
Thickness 62 um 62 pm

1997 Jun 06

General data

General information

For the combination carrier/cover tape no electrostatic
behaviour is observed (relative humidity >30%). The
products do not stick to the cover tape.

The technical and thermal properties of polycarbonate
tapes are excellent, so there is no change in dimensions
as a function of time. The peel off force is very stable as a
function of time and temperature, and it is defined as
0.1t0 0.7 N at a peel-off speed of 120 mm/minute.

Bulk packaging
For bulk case; see Fig.5 and Table 7.

Environmental considerations

o Cover tape, carrier tape and reel do not contain the
environmentally-harmful PVC materials.

e Because the carrier tape is made of a homogeneous
material (so called mono-plastic), it is ideally suited for
recycling.

e Compared to other PVC-free materials polycarbonate
shows very little deformation as a function of
temperature and has excellent stiffness.
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Blister tape specifications
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Ko: so chosen that the orientation of the component cannot change.

For W =8 mm: T, = 2.5 mm max.

For W =12 mm: T, = 4.5 mm max.

For dimensions see Table 3.

Fig.1 Blister tape.
Table 3 Dimensions of blister tape for relevant product size code; see Fig.1
BEREIOR PRODUCT SIZE CODE TOLERANCE
0603 | 0805 1206 1210 1812 2220 (mm)
Ao nominal clearance; note 1 0.15 0.20 0.30 0.30 0.40 0.40 -
By nominal clearance; note 1 0.15 0.20 0.30 0.30 0.40 0.40 -
Ko minimum clearance; note 1 0.05 0.05 0.05 0.05 0.05 0.05 -
W 8.1 8.1 8.1 8.1 12.0 12.0 +0.2
E 1.75 1.75 1.75 1.75 1.75 1.75 +0.1
F 3.5 3.5 3.5 3.5 5.5 5.5 +0.05
Do 1.5 1.5 1.5 1.5 1.5 1.5 +0.1/-0.0
D4 - >1 >1 >1 1.5 1.5 +0.1/-0.0
Po; note 2 4 4 4 4 4 4 £0.1
Py 4 4 4 4 8 8 +0.1
P2 2 2 2 2 2 2 +0.05
Notes

1. Typical capacitor displacement in pocket.
2. Pg pitch tolerance over any 10 pitches is £0.2 mm.

1997 Jun 06
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Paper tape specifications

cover tape

For dimensions see Table 4.

Fig.2 Paper tape.

MBG251

Table 4 Dimensions of paper tape for relevant product size; see Fig.2

PRODUCT SIZE CODE
SYMBOL 0402 0603 0805 1206 UNIT
SIZE TOL. SIZE TOL. SIZE TOL. SIZE TOL.

Ao 0.62 +0.05 1.10 +0.05 1.65 +0.05 2.0 +0.1 mm
Bo 1.12 +0.05 1.90 +0.05 2.40 +0.05 3.5 0.1 mm
w 8.0 +0.2 8.0 0.2 8.0 +0.2 8.0 +0.2 mm
E 1.75 0.1 1.75 0.1 1.75 0.1 1.75 +0.1 mm
F 3.5 +0.05 3.5 +0.05 3.5 +0.05 3.5 +0.05 mm
Do 1.8 +0.1/-0 1.5 +0.1/-0 1.5 +0.1/-0 1.5 +0.1/-0 mm
Po; note 1 4 +0.05 4 +0.05 4 +0.05 4 +0.05 mm
P4 2 +0.05 4 +0.1 4 +0.1 4 0.1 mm
P> 2 +0.05 2 +0.05 2 +0.05 2 +0.05 mm
Trnax 0.6 +0.05 1.0 +0.05 1.0 +0.05 1.0 +0.05 mm
Note

1. Py pitch tolerance over any 10 pitches is £0.2 mm.
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Reel specifications

— W2 -
s = 1275730 N A
Y - [}
MSA284
~>W1<—
Dimensions in mm.
Fig.3 Reel.
Table 5 Reel dimensions; see Fig.3
TAPE WIDTH A N Wi Wz MAX.
(mm) (mm) (mm) (mm) (mm)
8 180 62 £1.5 8.4 +1.5/-0.0 14.4
8 330 62.+1.5 8.4 +1.5/-0.0 14.4
12 180 62 +1.5 12.4 +2/-0.0 18.4

Properties of reel

Material: polystyrene
Surface resistance: <1010 Q/sq.
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Leader/trailer tape specification

trailer end

leader end
cover tape only
empty compartments

F‘ with cover tape ‘T* 120 + 40 mm —

(ol ele]

BT S D

l«—————— trailer (max. 260 mm) -———J

oo OODQDOD%:%ég—UOOi —
|

leader = 400 mm

MEAS29 -2

Fig.4 Leader/trailer tape.

Table 6 Leader/trailer tape data

DESCRIPTION

VALUE

Minimum length of empty compartments at leader end

2400 mm of which a minimum 240 mm of empty
compartments are covered with cover tape and 120 40 mm
cover tape only.

Minimum length of empty compartments at trailer end

208 mm or 260 mm.
If the length is 260 mm an extra product is placed at 208 mm

to mark this position.

1997 Jun 06
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Bulk case specification

Table 7 Packaging quantities for component size; see note 1 and Fig.5

Features and benefits: DIMENSIONS OF CAPACITOR
« Reduced costs SIZE CODE (mm) QUANTITY
— Storage L4 w ii
— Transport 0402 1.0 0.5 0.5 50000
— Machine handling 0603 1.6 0.8 0.8 15000
— Packaging 0805 2.0 1.25 0.6 10000
e Customized labelling (bar codes). 0805 2.0 1.25 0.9 8000
0805 2.0 1.25 1.25 5000
Note

1. Refer to the selection charts in product data for specific values.

shutter

Fig.5 Bulk case outline.

MGB377

coupled
portion

1997 Jun 06
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Multi-pack box specification Table 8 Number of reels per box; see Fig.6
Features and benefits: REEL SIZE TAPE SIZE QUANTITY PER BOX
¢ Minimum recycling costs (mm) (mm) MIN. MAX.
o Maximum environmental 8 5 25
friendliness 180
Reduced handling time L : L.
i ; 2330 8 5 15

¢ Economic usage of packaging
¢ Customized labelling (bar codes).

adhesive tape-on-reel

MLBE672

Fig.6 Multi-pack box outline.
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LABELLING

Label examples are shown in Figs 7 and 8 (bar code according to EN 800 code 39).

-

. (" MADE IN HOLLAND

1BCG§0/125 /56
1206J 100N +/-10% 50V

Gk
.
e i
i i

TYPE 12062R104KSBB00

IR R M

GODENO 2222 581 16641

LINE MARKING EXPLANATION

Fig.7 Packaging label (example).

Country of origin
Material code and climatic category

Size, termination code, value,
tolerance and rated voltage

Unique batch number

Country of origin in code: A670 is
Holland

Quantity and production period,
year and week code

15-digit code
Catalogue number (12NC)

as P

L™

!IllllllllllIIlIIIII!Il|ﬂ|||il|!lllﬂiﬂ!ﬂll!llllllll e

.| BATCH 649

4000 AB70 RS 9715
2R1 55/125/56
12063 190N + /-10% 50V

AT

CODENO 2222 581 16641

CCA602

LINE

B [ N

o

Fig.8 Reel label (example).

MARKING EXPLANATION

Unique batch number
Quantity and date code
Material code and climatic category

Size, termination code, value,
tolerance and rated voltage

15-digit code
Catalogue number (12NC)
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General data

METHOD OF MOUNTING AND
DIMENSIONS OF SOLDER LANDS

For normal use the capacitors may be mounted on
printed-circuit boards or ceramic substrates by applying
wave soldering, reflow soldering (including vapour phase
soldering) or conductive adhesive in accordance with
CECC 00802 classification A. For advised soldering
profiles see Figs 9, 10 and 11.

An improper combination of soldering, substrate and chip
size can lead to a damaging of the component. The risk
increases with the chip size and with temperature
fluctuations (>100 °C). Therefore, it is advised to use the
smallest possible size and follow the dimensional
recommendations given in Tables 9 and 10 for reflow and
wave soldering. More detailed information is available

on request.

300

(°C)

MLAB59

—10s =

T
0 50 100

Typical values (solid line).
Process limits (dotted lines).

“““““

200

Fig.9 Reflow soldering.

1997 Jun 06
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MLA8E1

second wav
_— e

] > ~5K/s
~2K/s

100°C to 130°C

Typical values (solid line).

Process limits (dotted line).

T ™ T T T L L o o e e e o o |
0 50 100 150 200 t(s) 250
Typical values (solid line).
Process limits (dotted lines).
The capacitors may be soldered twice in accordance with this method if desired.
Fig.10 Double wave soldering.
300
T 1 MLA860
(°C) 1
250 20t040s
{ e 1
200
) S L
150
130 °C >
5 cooling
- external preheating
L e
| internal preheating,
1 e.g. by infrared,
50 1 max. 2 K/s
o T = T T T T T T T
0 50 100 150 200 250

t(s)

Fig.11 Vapour phase soldering.
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i e e i - solder land /
_____ _l r___—-__‘ V// solder paste
[ oIl /4 pattern
030 I %0
B
&K |
KBS —
KR l | solder resist
1 B ] [PRROR
I

e
2R
%
Q
X2

e
o
2,

2
Ja¥al
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1S
P
XX

occupied area

]
1

T

L e ! . | V! -
e

E
C B
A
F

preferred direction during wave soldering

E = available track area under the CMC.

Fig.12 Recommended dimensions of solder lands.

Table 9 Reflow soldering; for dimensions also see Fig.12

FOOTPRINT DIMENSIONS PLACEMENT

(;SCI’%EE (mm) PROCESSING REMARKS ACCURACY
A | B | C|D|E F | G (mm)
0402 1.5 05 | 0.5 05 | 0.10 | 1.75 | 0.95 +0.15
0603 2.3 0.7 | 0.8 09 | 026 | 2.7 1.5 +0.15
0603 2.3 0.5 | 0.9 0.9 | 0.0 27 1.5 3 +0.25

IR or hot plate soldering

0805 2.8 09 | 0951 14 | 045 | 3.2 2.1 10.25
~1206 4.0 20 | 1.0 18 | 14 4.4 25 1+0.25
1210 4.0 20 | 1.0 27 | 1.4 4.4 3.4 10.25
1808 5.4 33 [1.05| 23 | 27 5.8 29 10.25
1812 5.4 33 | 105 | 35 | 27 5.8 4.1 ceramic substrate only 140:25
2220 6.6 45 [ 1.05| 53 | 39 7.0 5.9 +0.25

Table 10 Wave soldering (no dummy tracks allowed for the high voltage series); for dimensions also see Fig.12

FOOTPRINT DIMENSIONS PROPOSED NUMBER AND

SIZE (mm) DIMENSIONS OF DUMMY ':"é‘glf;”fg:
CODE TRACKS
A B c D E F G (mm) (mm)
0603 | 24 | 10 |07 | 08 |02 | 30 | 19 1% (02x0.8) £0.10
0603 | 27 | 09 | 09 | 08 |00 | 32 | 21 1% (0.3%0.8) +0.25
0805 3.2 14 0.9 1.3 0.36 4.1 2.5 1x%x(0.3x1.3) +0.15
0805 | 34 | 13 | 105 | 13 |02 | 43 | 27 Tx(02x13) 10.25
1206 | 48 | 23 | 125 | 17 | 1.25 | 59 | 32 3x(0.25%1.7) 10.25
1210 | 53 | 23 |15 | 26 | 125 | 63 | 42 3x(0.25x2.6) 10.25
CITH 1.8 34
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General data

TEST CONDITIONS IN STATIC SOLDER BATH

PARAMETER

DESCRIPTION

Solderability

95% covered with smooth and bright solder coating

CECC requirement: 235 +5 °C for2+0.5 s

|IEC requirement: 215 +3 °C for 3+0.3 s

Resistance to leaching

10% of the metallization of the edges of the head face
may be missing (inner electrodes are not visible)
AC/C class 1: 0.5% or 0.5 pF and

AC/C class 2: >-5% and <10%

260 +5°Cfor30+1s

MEA612

T \
(°c) LEACHING
(DISSOLUTION > 10 %)
240 \
N\
220 \\\
NO LEACHING
\
\\
200
0 100 200 300 400 500

For NiSn metallized terminations, the leaching resistance
is a factor of 10 times better than shown in the graph.

Fig.13 Resistance to leaching of AgPd metallized
terminations (in static solder bath) at
various temperatures.

1997 Jun 06
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TESTS AND REQUIREMENTS

Table 11 Test procedures and requirements

IEC 384-10/
CECC 32 100
CLAUSE

IEC 68-2
TEST
METHOD

TEST

PROCEDURE

REQUIREMENTS

4.4

mounting

the capacitors may be mounted
on printed-circuit boards or
ceramic substrates by applying
wave soldering, reflow soldering
(including vapour phase
soldering) or conductive adhesive

no visible damage

45

visual inspection and
dimension check

any applicable method using x10
magnification

in accordance with specification

4.6.1

capacitance

class 1:

C <1000 pF, f =1 MHz;

C > 1000 pF, f =1 kHz;
measuring voltage 1 V at 20 °C
class 2:

for all capacitors f = 1 kHz;
measuring voltage 1 V at 20 °C

within specified tolerance

4.6.2

tan &

class 1:

C <1000 pF, f =1 MHz;

C > 1000 pF, f = 1 kHz;
measuring voltage 1V at 20 °C
class 2:

for all capacitors f = 1 kHz;
measuring voltage 1 V at 20 °C

in accordance with specification

4.6.3

insulation resistance

at Ug (DC) for 1 minute

in accordance with specification

4.6.4

voltage proof

Ugr<100V:

2.5 x Ug for 1 minute;
Ur>100V:

1.5 x Ug +100 for 1 minute

no breakdown or flashover

4.71

temperature
coefficient

class 1: between minimum and
maximum temperature

in accordance with specification

4.7.2

temperature
characteristic

class 2: between minimum and
maximum temperature

in accordance with specification

4.8

adhesion

a force of 5 N applied for 10 s to
the line joining the terminations
and in a plane parallel to the
substrate

no visible damage

4.9

bond strength of
plating on end face

mounted in accordance with
CECC 32 100, paragraph 4.4

no visible damage

conditions: bending
1 mm at a rate of 1 mm/s,
radius jig. 340 mm

AC/C:

class 1: <1%

class 2, X7R: <10%
class 2, Y5V: <20%

1997 Jun 06
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IEC 384-10/ | IEC 68-2

CECC32100| TEST TEST PROCEDURE REQUIREMENTS
CLAUSE METHOD
4.10 Tb resistance to 260+5°Cfor10+0.5sina the terminations shall be well

soldering heat

static solder bath

tinned after recovery

AC/C:

class 1: <0.5% or 0.5 pF
whichever is greater
class 2, X7R:

>-5% and <10%

class 2, Y5V:

>-10% and <20%

resistance to

260 £5 °C for 30 +1 s in a static

using visual enlargement of

leaching solder bath %10, dissolution of the
terminations shall not
exceed 10%
4.1 Ta solderability zero hour test, and test after the terminations shall be well
storage (20 to 24 months) in tinned
original packing in normal
atmosphere;
unmounted chips completely
immersed for 2 £0.5 s in a solder
bath at 235 £5 °C
4.12 Na rapid change of preconditioning, class 2 only: no visible damage after
temperature NPO/X7R: -55 to +125 °C; 24 hours recovery
5 cycles )
Y5V: ~25 o +85 °C; ADIG:
5 G class 1: <1% or 1 pF
y class 2, X7R: <15%
class 2, Y5V: <20%
1997 Jun 06 23
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IEC 384-10/ | IEC 68-2
CECC32100| TEST TEST
CLAUSE | METHOD

PROCEDURE

REQUIREMENTS

414 Ca damp heat,

steady state

preconditioning, class 2 only:
56 days at 40 °C;
90 to 95% RH; Ug applied

no visual damage

after recovery
class 1: 1 to 2 hours
class 2: 24 hours

AC/C:

class 1: 2% or 1 pF,
whichever is greater
class 2, X7R: <15%
class 2, Y5V: <30%

tan &:
class 1: <2 x specified value
class 2: <7%

Rins:

class 1:

2500 MQ or RiCgr > 25 s,
whichever is less

class 2:

1000 MQ or RiCr =25 s,
whichever is less

4.15 endurance

preconditioning, class 2 only:
1000 hours at upper category
temperature at:

2xUgforUg =50V,

1.5 x Ug for other rated voltages

no visible damage after
24 hours recovery:

AC/C:

class 1: 2% or 1 pF,
whichever is greater
class 2, X7R: <20%
class 2, Y5V: <30%

tan &:
class 1: <2 x specified value
class 2: <7%

Rins:

class 1:

4000 MQ or RiCr =40 s,
whichever is less

class 2:

2000 MQ or RiCgr =50 s,
whichever is less

CECC 32101 - 801 damp heat
accelerated,

steady state

85 °C; 85% RH; 500 hours with
bias 1.5V and Ug

Rins shall not be less than 10%
of the initial requirements

1997 Jun 06
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PROGRAMME SURVEY
Product overview
Class 1 PO NP0 | NPO Class 1
b NP0 50V (note) NP0 100 V NP0 200 V NP0 500 V I 1KV | 3kV
T T
C: i (pF) 2] ‘ [n( 121018 3) ‘ 1210181 061121018 ! |u}m|2|1 812| Cap (pF)
ele e e e e | 0.47
s e ale .l els ] L Ef2
Sleiw e . niie 3.9
o sie W s s e 47
o e lnie e el e 5.6
o leele »ieie 6.8
S imieile s s e 8.2
. e lw . .| . . . . 10
el elale O e . . . . . 12
Sla e e s e in . . s | » 15
s el e e el el o s8] . . . 18
el ety e leie o e . o . 22
sile e W s s e e . o e 27
saE T i . i . . 33
Liwii et w fiw . sl ale i .. 39
el ol & ie e s leie e » . * e . s e 47
e . s le e e s = . s i oA 56
sl s | 8 g s aie Ty SR . . 68
sl e s sl e lal ey sl e o * s 82
. » e e . i D e . . . . ® e . . 100
s siielw e . o lel . ey e . . 120
e el wie s e i s e e ol el e e e ol 150
» s e el e elw sl e » s ° e 180
Al el sielnle sleie le o ls e s . s e 220
A eiiimiiie [ vitieiiiele & e v e . e 270
& ale i wie e o e e o e e ialieie gt gl e 330
i e w e e el [ I8t e i vl wliointolnls 390
sl vl e e e T e aly e e sl e e ey 470
sl e e is el el wie e el el el al e e e leis 560
s el s le sl el el ale e w ieile .. ® e le 680
- - . . . - . i * . . - - . . . 820
1000 ALw e W . s i» . . ® s i e le * sl n 1000
1 200 a4l e - . . . .. . e - . . - » e . 1200
1500 Pe e e e | W ® e s . sl e e . s ie e 1500
1800 ®leie el W e le &4 e s . . 1800
2200 s s s e e Bt e gy e | e . o 2200
2700 s e e e Ble e bie o . . . 2 700
3300 ale s wle » s e . . . 3300
3900 Fa e i wilw i o s el . 3900
4700 T e e e e . 4700
5 600 At eiliell el e a sl el s . 5 600
6800 o ialal e i e 6 800
8200 e S e 8 200
10 000 A e e sis s 10 000
12 000 AL e .. 12 000
15 000 Kbk fo W e il 15 000
18 000 4 i e iw s = 18 000
22000 A i 0w i Iy 22 000
27 000 A0 . || » = Standard technology, 27 000
| 33000 il . noble metal electrode type 33 000
ig ggg }1 = H 4 = Compact technology, ig ggg
56 000 {—q; noble metal electrode type 56 000
68 000 LS note: Compact series meet IEC 63 V 68 000
82 000 :_1 —r——r—r—r—p—r—= 82 000
100 000 ik NS S A SO O S 100000
CCA598
Fig.1 Class 1, NPO general purpose and high voltage.
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Class 2 7Rl X7R Class 2
ho X7R 16V X7R25V X7R 50 V (note) X7R100V | X7R 200V |X7R 500V 1KV
; ANEBEEEEREBHEEEEEEEEBEEEABEHBEHEE
capaciance (o7) §|§ 5 8|S 3 8852 §SEE8SEFEEEEEEEEESE|E E capachance )
100 .. 0.1
120 % 0.12
150 sl 0.15
180 sie e . . 0.18
220 sliwie & Aty h‘ 0.22
270 siem @ .. . 0.27
330 eiaiwie sl . 0.33
390 s ve . el . 0.39
470 el s s o ol f. . 047
560 eleio o .. . . 0.56
680 sleiei . s . . 0.68
820 # e s e s e s s . 0.82
1000 s u e » oln s . . ® e 1
1200 ale e ® . ® E e e . . . 1.2
1500 8 8l .. . . .. . . 1.5
o 1800 sinieie s s . . .. 1.8
2200 e el e s e e e elel lale .. 22
2700 s w eie st . % e - s 27
3300 . (s el s ele sl e s e s slele i 3.3
3900 Wi"_' » e lete ol s s sl *eie s 3.9
4700 . . e ie i [wieieiale s iele oisiels 4.7
5600 . o el s 0 o s e sie s s o s sie i 5.6
6800 . slsivien A imivisiaieie siaiein 6.8
8200 . s el ey sialeieteisiele s sle e 8.2
10 000 . e e am v e e s in e . sis s sie i n 10
12 000 . 7“}‘; ®smi s s s e e e eleie . 12
15 000 7—'1 .. elem| o v wielaie s ® s e = 15
18 000 . . v siemie s v wieiaiele Siein 18
22 000 .l .. wulsialeieteiwien . e w 22
27000 . .. sml s s s e 8 s e v e i e 27
33000 . . emieis el *iele .. 33
39 000 . . e e * s s 39
47 000 T.'i . s . om su e o o siel® s o] 47
56 000 s . el e em o ¢ o 8 sl ® . e 56
68 000 s . . e “mien| s s | ® S i s :“1 68
82 000 " e omi e slemieo sl s e s ® . 82
100 000 . smi e e slemis e i e e . 100
120 000 . e smi® 0w . s . 120
150 000 L. i emis e e 150
180 000 . jom | ® | sle iy » 180
220 000 .. [ewi o] sls ale . 220
270 000 i Bkt L alalele . 270
330 000 ol onle Aia el H 330
390 000 el Al Al w 390
470 000 .. Al alele 1 470
560 000 - A A a4 ls =1 560
680 000 4 54_ A [| » = Standard technology, 680
820 000 [a % Al [|  noble metal electrode type 820
: ggg ggg a L:_ : : : : ||| = = Standard technology, 1 ggg
1500 000 z T o mmmy base metal electrode type 1500
1800 000 ala a [| = Compact technology, 1800
2200 000 Al 7 1 noble metal electrode type 2200
2700 000 AL ; 2700
3300000 | [ x | note: Compact series meet IEC 63 V. 3300
3900 000 | [ o i =T S ) s i B 3900

CCA599

Fig.2 Class 2, X7R general purpose and high voltage.
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lass 1
. YSV16V | Y5V25V | YSV50V [Z5U50V Clage 2 e NP0 50 V
C (wF) l ‘ 206 ‘uuo C (nF), Ci i (pF) l \ 1206|
0.010 WiETE R e R e 10
0.012 s = 12
0.015 e 15
0.018 "= 18
0.022 AW e e e . 22
0.027 » | a 27
0.033 - - - - - = - L3 33
0.039 . 0w 39
0.047 R R e e . 47
0.056 " 56
0.068 B 68
0.082 e 82
0.10 - - - - - - - - 100
0.12 . 120
0.15 - B e o 150
0.18 ' I " 180
0.22 - - - - - n 220 .
0.27 . 270 .
0.33 o i = 330 .
0.39 390 .
0.47 w ® " 470 .
0.56 560 150 .
0.68 = " 680 180 s o |
0.82 820 220 ..
1.0 ¥ = 1000 270 .
1.2 1200 330 .
15 1500 390 .
1.8 1800 470 .
2.2 2200 560 .
27 = = Standard technology, [ 2700 680 s
33 base metal electrode type | 3300 820 s |
3.9 { S (S S [y e 3900 1000 v e
CCAB00 1200 2L
1500 . { .
1800 [witie
2200 B
2700 vl
3300 .
3900 .
4700 .
[ 5600 .
6800 .
CCA713
Fig.4 Class 1, NPO
Fig.3 Class 2, Y5V and Z5U Base Metal Electrode. narrow tolerance.
Class 1 Class 1 NPO Class 2 X7R | X7R
NP0 50 V 50/63 V 18V | 25V
Capacitance (pF) Capacitance (pF) 046;3 Capacitance (nF) 046;3 ;533
10 . .
12 = .
15 o
18 .
22
27
33
39 .
47 - .
56 .
68 . .
82 .
100 .
120 et
150 «
CCA805
CCA715
CCA714
Fig.5 Class 1, NPO microwave. Fig.6 C-Array Class 1, NPO. Fig.7 C-Array Class 2, X7R.
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NUMERICAL INDEX

Sequence of catalogue numbers in accordance with the “12-DIGIT CODE”

Numerical index

SERIES DESCRIPTION TERMINATION PAGE
2222 550.6 ceramic chip capacitor, X7R 10 V, Compact Ni-barrier 116
2222 57 ceramic chip capacitor, NP0 50 V, Microwave Ni-barrier 64
2222 58..5 ceramic chip capacitor, X7R 50 V, BME type Ni-barrier 92
2222 58..6 ceramic chip capacitor, X7R 50 V Ni-barrier 84
2222 58..9 ceramic chip capacitor, Y5V 50 V, BME type Ni-barrier 102
2222 595.6 ceramic chip capacitor, X7R 50V, size 2220 AgPd 84
2222 60..1 ceramic chip capacitor, NPO 100 V Ni-barrier 40
2222 60..6 ceramic chip capacitor, X7R 100 V Ni-barrier 86
2222 615.1 ceramic chip capacitor, NPO 100 V, size 2220 AgPd 40
2222 62..8 ceramic chip capacitor, Z5U 50 V, BME type Ni-barrier 108
222278..6 ceramic chip capacitor, X7R 16 V Ni-barrier 82
2222 78..9 ceramic chip capacitor, Y5V 16 V, BME type Ni-barrier 102
2222 86 ceramic chip capacitor, NP0 50 V Ni-barrier 36
2222 866 ceramic chip capacitor, NP0 50 V, size 2220 AgPd 36
2222 87..6 ceramic chip capacitor, X7R 25 V, Compact Ni-barrier 116
2222 877.0 ceramic chip capacitor, NPO 25 V, Compact, size 0402 Ni-barrier 114
2222 885 ceramic chip capacitor, X7R 25 V, Compact, size 2220 Ni-barrier 116
2222 89..0 ceramic chip capacitor, NP0 50 V/63 V, Compact Ni-barrier 114
2222 89..6 ceramic chip capacitor, X7R 50 V/63 V, Compact Ni-barrier 118
2222 90..0 ceramic chip capacitor, NP0 50 V/63 V, Compact AgPd 114
2222 905.6 ceramic chip capacitor, X7R 50 V/63 V, Compact AgPd 118
2222 91..5 ceramic chip capacitor, X7R 25 V, BME type Ni-barrier 92
2222 91..6 ceramic chip capacitor, X7R 25 V Ni-barrier 82
222291..9 ceramic chip capacitor, Y5V 25 V, BME type Ni-barrier 102
2222 93..1 ceramic chip capacitor, NP0 200 V Ni-barrier 44
2222 93..6 ceramic chip capacitor, X7R 200 V Ni-barrier 86
2222 95 ceramic chip capacitor, X7R 16 V, Compact Ni-barrier 116
2222 964 ceramic chip capacitor, X7R 16 V, Compact, size 1812 AgPd 116
2222 97.1 ceramic chip capacitor, NP0 500 V Ni-barrier 44
2222 97..6 ceramic chip capacitor, X7R 500 V Ni-barrier 86
2238 57 ceramic chip capacitor, NP0 50 V, Microwave Ni-barrier 64
2238 58..5 ceramic chip capacitor, X7R 50 V, BME type Ni-barrier 92
2238 58..6 ceramic chip capacitor, X7R 50 V Ni-barrier 84
2238 58..9 ceramic chip capacitor, Y5V 50 V, BME type Ni-barrier 102
2238 60..1 ceramic chip capacitor, NPO 100 V Ni-barrier 40
2238 60 ceramic chip capacitor, X7R 100 V Ni-barrier 86
2238 62 ceramic chip capacitor, Z5U 50 V, BME type Ni-barrier 108
2238 78..6 ceramic chip capacitor, X7R 16 V Ni-barrier 82
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multilayer capacitors

Numerical index

SERIES DESCRIPTION TERMINATION PAGE
223878..9 ceramic chip capacitor, Y5V 16 V, BME type Ni-barrier 102
2238 86 ceramic chip capacitor, NPO 50 V Ni-barrier 36
2238 87 ceramic chip capacitor, X7R 25 V, Compact Ni-barrier 116
2238 877 ceramic chip capacitor, NP0 25 V, Compact, size 0402 Ni-barrier 114
2238 89..0 ceramic chip capacitor, NP0 50 V/63 V, Compact Ni-barrier 114
2238 89..6 ceramic chip capacitor, X7R 50 V/63 V, Compact Ni-barrier 118
2238 91..5 ceramic chip capacitor, X7R 25 V, BME type Ni-barrier 92
2238 91..6 ceramic chip capacitor, X7R 25 V Ni-barrier 82
223891..9 ceramic chip capacitor, Y5V 25 V, BME type Ni-barrier 102
2238 93..1 ceramic chip capacitor, NP0 200 V Ni-barrier 44
2238 93..6 ceramic chip capacitor, X7R 200 V Ni-barrier 86
2238 95 ceramic chip capacitor, X7R 16 V, Compact Ni-barrier 116
2238 97..1 ceramic chip capacitor, NP0 500 V Ni-barrier 44
2238 97..6 ceramic chip capacitor, X7R 500 V Ni-barrier 86
2250 00..1 ceramic chip capacitor, NPO 1 kV Ni-barrier 74
2250 00..6 ceramic chip capacitor, X7R 1 kV Ni-barrier 98
2250 01..1 ceramic chip capacitor, NPO 1 kV AgPd 74
2250 04..1 ceramic chip capacitor, NPO 3 kV Ni-barrier 78
2250 10..6 ceramic chip capacitor, C-Array X7R 16 V Ni-barrier 132
2250 11..6 ceramic chip capacitor, C-Array X7R 16 V AgPd 132
2250 12..6 ceramic chip capacitor, C-Array X7R 25 V Ni-barrier 132
2250 13..6 ceramic chip capacitor, C-Array X7R 25 V AgPd 132
2250 14..1 ceramic chip capacitor, C-Array NP0 50/63 V Ni-barrier 128
2250 15..1 ceramic chip capacitor, C-Array NP0 50/63 V AgPd 128
2254 550 ceramic chip capacitor, X7R 16 V, Compact Ni-barrier 116
2254 57 ceramic chip capacitor, NPO 50 V, Microwave Ni-barrier 64
2254 58..5 ceramic chip capacitor, X7R 50 V, BME type Ni-barrier 92
2254 58..6 ceramic chip capacitor, X7R 50 V Ni-barrier 84
2254 58..9 ceramic chip capacitor, Y5V 50 V, BME type Ni-barrier 102
2254 60..1 ceramic chip capacitor, NPO 100 V Ni-barrier 40
2254 60..6 ceramic chip capacitor, X7R 100 V Ni-barrier 86
2254 62 ceramic chip capacitor, Z5U 50 V, BME type Ni-barrier 108
2254 78..6 ceramic chip capacitor, X7R 16 V Ni-barrier 82
2254 78..9 ceramic chip capacitor, Y5V 16 V, BME type Ni-barrier 102
2254 86 ceramic chip capacitor, NP0 50 V Ni-barrier 36
2254 87 ceramic chip capacitor, X7R 25 V, Compact Ni-barrier 116
2254 877 ceramic chip capacitor, X7R 25 V, Compact, size 0402 Ni-barrier 116
2254 89..0 ceramic chip capacitor, NP0 50 V/63 V, Compact Ni-barrier 114
2254 89..6 ceramic chip capacitor, X7R 50 V/63 V, Compact Ni-barrier 118
2254 91..5 ceramic chip capacitor, X7R 25 V, BME type Ni-barrier 92
2254 91..6 ceramic chip capacitor, X7R 25 V Ni-barrier 82

1997 Jun 06

29




Philips Components

Surface mounted ceramic

. , Numerical index
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SERIES DESCRIPTION TERMINATION PAGE
2254 91.9 ceramic chip capacitor, Y5V 25 V, BME type Ni-barrier 102
2254 93..1 ceramic chip capacitor, NP0 200 V Ni-barrier 44
2254 93..6 ceramic chip capacitor, X7R 200 V Ni-barrier 86
2254 95 ceramic chip capacitor, X7R 16 V, Compact Ni-barrier 116
2255 10..6 ceramic chip capacitor, C-Array X7R 16 V Ni-barrier 132
2255 11..6 ceramic chip capacitor, C-Array X7R 16 V AgPd 132
2255 12..6 ceramic chip capacitor, C-Array X7R 25 V Ni-barrier 132
2255 13..6 ceramic chip capacitor, C-Array X7R 25 V AgPd 132
2255 14..6 ceramic chip capacitor, C-Array NP0 50/63 V Ni-barrier 128
2255 15..6 ceramic chip capacitor, C-Array NP0 50/63 V AgPd 128
2256 04..1 ceramic chip capacitor, NPO 3 kV Ni-barrier 78
2256 00..6 ceramic chip capacitor, X7R 1 kV Ni-barrier 98
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> " Quality flow chart
multilayer capacitors
DIELECTRICS
[ INCOMING MATERIAL SCREENS
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( miungTME  J>—{ MAKESLURRY | GRAIN SIZE P!
v
[ makesus |
v
VISUAL MEPECTION CAST FOIL —»—__ceramic conTEnTs T
" LAY DOWN
| screen pRINT AL
¥ ELECTRODE LENGT
HUMIDITY LOSS Sy
bopedilr o DRY | ELECTRODE WIDTH
v
[ cumamse |
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I PRESS DIMENSIONS
v
[ cumamse |
v SIDE MARGIN
(noTcHING DEPTH }——{  NOTCH/BREAK KiiSH ATED & o
v VISUAL INSPECTION
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(_ TEMPERATURE }——  SINTER - visuaLINsPECTION )

A
| TumBLEWASHIDRY ||
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y
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Surface mounted ceramic

multilayer capacitors

Class 1, NPO

FEATURES

Seven standard sizes

High capacitance per unit volume

Supplied in tape on reel or in bulk
case (case sizes 0402, 0603 and
0805 only)

For high frequency applications
NiSn terminations (AgPd on
request).

APPLICATIONS

« Consumer electronics
e Telecommunications
* Automotive

¢ Data processing.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The inner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(NiSn). A cross section of the
structure is shown in Fig.1.

1997 May 29

QUICK REFERENCE DATA

DESCRIPTION

VALUE

Rated voltage Ug (DC)

50V, 100 V, 200 V and 500 V (IEC)

Capacitance range (E12 series);

note 1:
50 V; note 2 0.47 pF to 47000 pF
100 V 0.47 pF to 47000 pF
200V 10 pF to 5600 pF
500 V 10 pF to 3300 pF
Tolerance on capacitance:
C=>10pF +10%, 5%, £2% and +1%
C<10pF 0.5 pF, +0.25 pF and +0.1 pF

50 V and 100 V
200V
500 V

Test voltage (DC) for 1 minute:

2.5 x UR
3XUR
2x Ugr

Sectional specifications

|IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Notes

1. Other values below 10 pF and non E12 series are available on request.

2. Also applicable for applications up to 63 V.

terminations

electrodes

\\'i/\‘i'\’\V@@%\*\'\’\‘\’\]

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Philips Components Product specification
Surface mounted ceramic
. . Class 1, NPO
multilayer capacitors
MECHANICAL DATA
T /_ w
- .__[ E/
.~ Lo L— Lg ——J L3 |-
L1 MBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
T L, and L.
CASE SIZE o w e Ly
MIN. MAX. MIN. MAX. MIN.
Dimensions in millimetres
0402 1.0 £0.05 0.5 +0.05 0.45 0.55 0.20 0.30 0.40
0603 1.6 +£0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40
0805 2.0£0.10 1.25+0.10 0.51 1.35 0.25 0.75 0:55
1206 3.2140.15 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
1210 3.210.20 2.510.20 0.51 1.80 0.25 0.75 1.40
1812 4.5 +0.20 3.2 £0.20 0.51 1.80 0.25 0.75 2.20
2220 5.7 £0.20 5.0 £0.20 0.51 1.80 0.25 0.75 2.90
Dimensions in inches
0402 0.040 £0.002 | 0.020 £0.002 0.018 0.022 0.008 0.012 0.016
0603 0.063 +0.004 | 0.032 +0.003 0.029 0.035 0.010 0.026 0.016
0805 0.079 +0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022
1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
1210 0.126 £0.008 | 0.098 +0.008 0.020 0.072 0.010 0.030 0.056
1812 0.177 £0.008 | 0.126 +0.008 0.020 0.072 0.010 0.030 0.088
2220 0.224 +0.008 | 0.197 +£0.008 0.020 0.072 0.010 0.030 0.114
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Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors general purpose series
SELECTION CHART FOR 50 V
a LAST 50V
THREE DIGITS
(pF) OF 12NC 0402 0603 1206 1210 1812 2220
0.47 477 '
0.56 567 - il
0.68 687 . - - o ] -
0.82 827 . - - -
10 108 "‘“' ==
1.2 128 - ]
15 158 -
1.8 188 - -
22 228 i -
27 278 o -
33 338 B -
3.9 398 -
47 478 e o
56 568
6.8 688 Nl
8.2 828 - e
10 109 -
12 129 5, TR
15 159 - —
18 189 ST
22 229 - il
27 279 ] s
33 339 b
39 399 B e
47 479 - 1
56 569 - il
68 689 s
82 829 i :
100 101 S
120 121 = a0
150 151 R B
180 181 i
220 221 —— i —
270 271 . .
330 331 .
390 391 =
470 471
560 561 .
680 681
820 821
1000 102
1200 122 :
1500 152 .
1800 182 i 10
2200 222 . .
2700 272 . .
3300 332 - i - :
3900 392 ' 0.85 0.1 |
4700 472 - -
5600 562 o = . | ie61 |
6800 682 o o - .
8200 822 ) e : T -
10000 103 Values in shaded cells indicate thickness classification. et
12000 123 [ [ | v .
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multilayer capacitors

Class 1, NPO 50 V
general purpose series

& LAST 50 V
a THREE DIGITS
(pF) OF 12NC 0402 0603 0805 1206 1210 2220
15000 153 B 3 T
18000 183 B 1| - i
22000 223 ) B | o 051010
27000 273 B B . . ~
33000 333 | o
39000 393 B § o =
47000 473 091013
Thickness classification and packaging quantities
8 mm TAPE WIDTH 12 mm TAPE WIDTH I
KNESS AMOUNT PER REEL AMOUNT PER REEL
c&ggm:nm PER BULK CASE
L , 2180 mm; 7" 2330 mm; 13" 2180 mm; 7" BLISTER
' PAPER | BLISTER | PAPER | BLISTER 1812 2220 0402 0603 0805
0.5 £0.05 10000 - 50000 - - - 50000 - -
0.6 £0.1 4000 4000 20000 10000 = - - - 10000
0.85 £0.1 4000 4000 15000 10000 - - - - 8000
051010 - 4000 = 10000 1500 1500 B - B
‘ 0.8 0,07 ' 4000 4000 15000 15000 - - - 15000 -
091013 , - 3000 - 10000 1500 - = - -
1.15£0.1 - 3000 - 10000 = = - - -
| 125101 [ - 3000 = 10000 - - - - 5000
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Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors general purpose series

ORDERING INFORMATION FOR 50 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
EXAMPLE: 0805CG102J9B200

SIZE TEMP. VOLTAG
CODE CHAR. CAPACITANCE TOL. E TERMINATION PACKAGING MARKING SERIES
0402 CG =NPO | 102 = 1000 pF; C+0.25pF |9=50V | B=Ni-barrier |2=180mm;7" paper 0 = no marking 0 = conv.
0603 ke g D £0.5 pF A=AgPd 3=330 mm; 13" paper | 2=2-character | “°@™°
grifies the (2220 only) marking in North
0805 number of zeros | F +1% B=180 mm; 7" blister | America only
1206 G 2% F =330 mm; 13" blister
1210 J 5% P =bulk case
1812 K £+10%
2220
(AgPd only)
Ordering code 12NC
22XX 86X XXXXX
Carrier type Capacitance value(')
22 blister
38 paper
54 bulk Tolerance
. NiSn terminations
Size 4 +0.25 pF for C=5.6 t0 8.2 pF
9 0402 +2% for C 2 10 pF
7 0603 5 10.25pF for C = 0.47 to 4.7 pF
1 0805 0.5 pF for C = 5.6 to 8.2 pF
3 1206 +5% for C 2 10 pF
2 1210 6 +10% forC 210 pF
5 1812 AgPd terminations
6 2220 (AgPd only) 1 +0.25pFforC=56108.2pF
e B o= 12% for C > 10 pF
% 9 2 10.25pF for C = 0.47 to 4.7 pF
1 reel: @180 mm; 7" 0.5 pF for C=5.6 to 8.2 pF
7 reel: @330 mm; 13" 5% for C 2 10 pF
4  bulk case CCA622 3 +10%forC210pF
(1) Refer to Chapter “Selection chart for 50 V".
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Surface mounted ceramic Class 1, NPO 100 V
multilayer capacitors general purpose series

SELECTION CHART FOR 100 V

c LAST 100V
(pF) “ﬁ? ? ;ﬁg S 0603 0805 1206 1210 1812 2220
0.47 05 e I
0.56 06 - -
0.68 07 B .
0.82 08
1.0 09 e -
12 1 - f—
15 12 - a
18 13 o -
22 14 = -
27 15 - -
33 16 B
39 17 -
47 18 .
56 19 .
6.8 21 ) -
82 22 -
10 23 -
12 24
15 25
18 26 o S
22 27 a a
27 28 -
33 29 | -
39 31
47 32 —— 3
56 33
68 34 .
82 35 N o
100 36 j o
120 37 -
150 38 = B
180 39
220 41 - B
270 42 - =
330 43 o )
390 44 nl
470 45 o
560 46 - -
680 47 051010 i
820 48 -
1000 49 .
1200 51
1500 52
1800 53 .
2200 54
2700 55 .
3300 56 - '
3900 57 0.85 £0.1 0510 1.0 .
4700 58 L -
5600 59 11501 .
6800 61 ' i .
6200 62 Values in shaded cells indicate thickness classification.
10000 63
12000 64 [ . .
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 100 V
multilayer capacitors general purpose series
c LAST 100V
(PF) “’32 5 .‘:ﬁ'g - 0603 0805 1206 1210 1812 | 2220

15000 65 05101.0

18000 66 09to13
22000 67 . . .
27000 68 = o o

33000 69 N = -
39000 71 i — .

47000 72 | ] 081013

Thickness classification and packaging quantities

8 mm TAPE WIDTH 12 mm TAPE WIDTH P
mmsgggs:w AMOUNT PER REEL AMOUNT PER REEL iy
Cons 2180 mm; 7" 2330 mm; 13" 180 mm; 7" BLISTER

PAPER | BLISTER | PAPER | BLISTER 1812 2220 0603 0805
a6l 4000 4000 20000 10000 = = = 10000
0.85 0.1 4000 4000 15000 10000 = = = 8000

05010 z 4000 = 10000 1500 1500 = =

4000 4000 15000 15000 = = 15000 =

= 3000 = 10000 1500 = = =

115 0.1 5 3000 = 10000 = = = -
125401 = 3000 = 10000 = = S 5000
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 100 V
multilayer capacitors general purpose series

ORDERING INFORMATION FOR 100 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
EXAMPLE: 0805CG102G0B200

SIZECODE | IEWP | CAPACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0603 CG =NPO | 102 = 1000 pF; C+0.25pF |0=100V | B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
0805 's"’;n‘;gg fr',g" D £0.5 pF A= AgPd 3 =330 mm; 13" paper | 2 = 2-character coranne
a (2220 only) .. i marking in North
1206 number of zeros G 2% B = 180 mm; 7" blister America only
1210 J 5% F = 330 mm; 13" blister
1812 K +10% P =bulk case
2220
(AgPd only)
Ordering code 12NC
22XX XXX X1XXX
Carrier type —L Capacitance value(')
22 Dblister
38 paper
54 bulk
Tolerance
Rated voltage - Termination 1 +0.25pFforC<8.2pF
60 100 V; Ni-barrier i 3/5 'f’OFr fg’ﬁ; gf to8.2 pF
. o >
61 100 V; AgPd (2220 only) 5 5% for C > 10 pF
Size 6 +10% for C > 10 pF
6 0603
0 0805
1 1206 Packaging(®)
2 1210 1 reel: @180 mm; 7"
4 1812 5 reel: @330 mm; 13"
5 2220 (AgPd only) CCA623 4 bulk case
(1) Refer to Chapter “Selection chart for 100 V".
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 1, NP0 200 V and 500 V
multilayer capacitors general purpose series

SELECTION CHART FOR 200 V AND 500 V

¢ LAST 200V 500 V
TWO DIGITS
(pF) OF12NC 0805 1206 1210 1812 1206 1210 1812
0.47 05 I B
0.56 06 B |
0.68 07 | 5=
0.82 08 : 4 o
1.0 09 - T
12 T ) —E . N
15 12 | — ] [ e ) E ~ = -
1.8 13 I i g . 1
2.2 14 I I N - T
27 15 - C - pr—
3.3 16 I = — —- = ,:
3.9 17 o e | [=
47 18 - — ’
5.6 19 | - - ==JE
6.8 21 - ——— N o -
8.2 22 g - p - R *77
10 23 D N B
12 24 - 1 - 1
15 25 i .
18 26 =
22 27 E - e
27 28 = i
33 2 ' @ .. ¥ ——
39 31 06201 o
47 32 :
56 33 R
68 34 B
82 35
100 36 D
120 37
150 38 i T
180 39 =
220 41 0.8t0 1.0
270 42
330 43
390 44
470 45
560 46
680 47
820 48
1000 49 08t 1.0 i
1200 51 091t01.3
1500 52 -
1800 53 1210 1.75
2200 54 B B
2700 55 - 091013
3300 56
3900 57
4700 58 o | o813 . I N
5600 59 i L -
6800 61 ) . . —
8200 5 Values in shaded cells indicate thickness classification. — 1
10000 63 [ I I - 3 —
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Philips Components Product specification

Surface mounted ceramic Class 1, NP0 200 V and 500 V
multilayer capacitors general purpose series

Thickness classification and packaging quantities

. ‘ 8 mm TAPE WIDTH 12 mm TAPE WIDTH e
. L‘Q’éﬁﬁ%ﬁﬁo . AMOUNT PER REEL AMOUNT PER REEL o) T
(mm) 2180 mm; 7" @330 mm; 13" 2180 mm; 7" BLISTER
PAPER BLISTER PAPER BLISTER 1812 0805
4000 4000 20000 10000 = 10000

0.85 +0.1 4000 4000 15000 10000 - 8000
081010 - 4000 - 10000 1500 -
091013 = 3000 = 10000 1500 =
115401 = 3000 - 10000 = -
1.25 +0.1 = 3000 — 10000 — 5000
1.2101.75 = 2500 . 7000 1200 —

ORDERING INFORMATION FOR 200 V AND 500 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
EXAMPLE: 1206CG102GBB200

SIZE TEMP.
CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0805 CG =NPO | 102 = 1000 pF; G 2% B=200V | B=Ni-barrier |2=180mm;7" paper 0 = no marking 0 =conv.
the third digit i e ceramic

1206 signifies the number J 5% D =500V 3 =330 mm; 13" paper ﬁw;rii.r?;?r:aﬁ?r't'h

1210 of zeros K +10% B =180 mm; 7" blister America only

1812 F =330 mm; 13" blister

P = bulk case
Ordering code 12NC
22XX XXX X1 XXX
Carrier type —l; Capacitance value(!)
22 blister
38 paper
54 bulk Tolerance
4 2%
Rated voltage - Terminati 5 15%
93 200 V; Ni-barrier 6 +10%
97 500 V; Ni-barrier +1% on request
Size
0 0805 L Packaging®
1 1206 1 reel: @180 mm; 7"
2 1210 5 reel: @330 mm; 13"
4 1812 CCA624 4 bulk case
(1) Refer to Chapter “Selection chart for 200 V and 500 V".
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic

. . Class 1, NPO
multilayer capacitors

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NP0 dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 £1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1:
50V 0.47 pF to 47000 pF
100 V 0.47 pF to 47000 pF
200V 10 pF to 5600 pF
500 V 10 pF to 3300 pF
Tolerance on capacitance after 1000 hours:
C>10pF +10%, 5%, 2% and £1%
5pF<C<10pF +0.5 pF, +0.25 pF and 0.1 pF
C<5pF +0.25 pF and £0.1 pF
Tan §; note 1:
C<10pF 510(% + o.7j x10* or 30x 10, whichever is smallest
C=>10pF <10x 104
Insulation resistance after 1 minute at Ug (DC) Rins > 100 GQ
Temperature coefficient:
C<10pF (0 £150) x 10-5/K; note 2
C=10pF (0 +30) x 109/K; note 2
Ageing not applicable
Notes

1. Measured at 1 V, 1 MHz for C < 1000 pF and 1V, 1 kHz for C > 1000 pF, using a four-gauge method.

2. For sizes 0402 and 0603 all capacitance values from 0.47 pF to 150 pF have a temperature coefficient of
(0 +£30) x 10-9/K.
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Surface mounted ceramic

" . Class 1, NPO
multilayer capacitors
MEA607 MEA608
10
40 tan &
TC (x10-4)
(517 T I R I S N (R N (P
20 e s et S
T —
2 e p L1
i e e 5
-20
1 O SR | S| [N | A 25
-40
0
-40 0 40 80 - (°C)1 20 - 40 0 40 80 120
T (°c)
Sample limits (broken lines).
Requirement levels (dotted lines).
Fig.3 Typical temperature coefficient as
a function of temperature. Fig.4 Typical tan & as a function of temperature.
MEA614 MGA457 - 1
15 1
G AC
5 T
(%) 10 (%)
05
5
O 0
-5
-0.5
-10
-15
0 10 20 30 40 50 —1 & = o
v
oo () Vo V)
High voltage series.
Fig.5 Typical capacitance change with respect Fig.6 Typical capacitance change with respect
to the capacitance at 1 V as a function of to the capacitance at 1 V as a function of
DC voltage. DC voltage.
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO

Typical values (solid lines).
Maximum values (broken lines).
Measuring equipment HP4191A.

Fig.9 Equivalent series resistance (ESR)
as a function of capacitance.

CCA075 10 3 MEA625
104 T
- E V4] =
o B @ N N
(MHz) N ‘ i 102 NG 10 pFTING
10° NINSS S
it ™ 100 pF| PN N
=T N
\\.; Q. 10 \ \\ N
S
Y, %
102 =Tzaas 1000 pF N A
3 1 N A\
g o 1
1
X\ 1
10 %
E e 107! \.!
L 1072 2 3
3 1 10 10 10
1 10 102 10 C (oF) 104 f (MHz)
Case size 0603: L = 0.6 nH (dotted line).
Case sizes 0805, 1206 and 1210: L = 1 nH (solid line).
Case sizes 1812 and 2220: L = 1.5 nH (broken line). Case sizes 0603 to 1210.
Fig.7 Series resonance frequency Fig.8 Typical impedance (|Z|)
as a function of capacitance. as a function of frequency.
MEA628 MEA629
104 104
ESR ESR
(mQ) (mQ)
500 500
108 IHz 108 MHz
= 200 = 200
; MHz 550 ; MHz 0(;
<1 Hz T 50 HH
4 < 50 HH - = MHz+HH
—L T ]L | MH: Hi
102 102 = L
7 7
l’ -
\\
N N
N
™
10 5 3 10 5 5
1 10 10 c @F 10 1 10 10 c (pF) 10
Case size 1206.
Case sizes 0603 and 0805. Typical values (solid lines).

Maximum values (broken lines).
Measuring equipment HP4191A.
For C > 1 nF, maximum value of ESR = 80 mQ measured at 50 MHz.

Fig.10 Equivalent series resistance (ESR)
as a function of capacitance.
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Product specification

Surface mounted ceramic

. . Class 1, NPO
multilayer capacitors
MEA630 MEAB31
104 104
Q Q
10° e 10% A= 500 = 200 3= 100
5 MH, MHz T—MHz
B Y 50 [T
< < N MHz L]
[ N \\\/\\ I N
, , \\‘ \\ N 4 \\\ \\ N
10 10
3
10 . . 10 = .
1 10 1% G R 10 1 10 10 ¢ R 10

Case sizes 0603 and 0805.
Typical values (solid lines).
Minimum values (broken lines).
Measuring equipment HP4191A.

Fig.11 Quality factor (Q) as a function of
the capacitance.

Case size 1206.

Typical values (solid lines).

Minimum values (broken lines).

Measuring equipment HP4191A.

For C > 1 nF, Qi = 35 measured at 50 MHz.

Fig.12 Quality factor (Q) as a function of
the capacitance.

MGA458
500

ESR
(mQ)
300

200

10 pF —
[10pF L —
47pF ___[--"
Loz ez
100 =

100 pF——=== o

50 =150 pF

30

20

50 100 200 300 500
f (MHz)

Case size 0805.
High voltage 200 V.

Fig.13 Typical equivalent series resistance as
a function of frequency.

MGA459
500

ESR
(mQ)
300

200

100 o=

50 —

30

20

10
50 100 200 300 500

f (MHz)

Case size 1206.
High voltage 200 V.

Fig.14 Typical equivalent series resistance as
a function of frequency.
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Surface mounted ceramic

; ; Class 1, NPO
multilayer capacitors
MLB198
500
ESR
mg)
(m) 300
200 10 pF =
—T=-1.--
47TpF_ =TT
100 (=400 pF I femem" =t
—= Cc ESR L
50 = 220 pF -]l
- 7 MEA609
30
20
10
50 100 200 300 500
f (MHz)
C = capacitance.
ESR = equivalent series resistance which is determined by the
Case size 1206. energy dissipation mechanisms (in the dielectric material as well

High voltage 500 V.

Fig.15 Typical equivalent series resistance as
a function of frequency.

as in the electrodes).
L = equivalent series self-inductance.

Fig.16 Equivalent series representation of a CMC.

HIGH FREQUENCY BEHAVIOUR OF
CERAMIC MULTILAYER CAPACITORS

Ceramic multilayer capacitors (CMC) are suitable for use
at high frequencies. At frequencies below the series
resonance frequency, the CMC can be represented by an
equivalent circuit as shown in Fig.16.

In general, the quantities C, ESR and L are frequency
dependent. For most applications, C and L can be
regarded as frequency independent below 1 GHz.

The equivalent series self-inductance L is:
¢ Independent of the dielectric material.

¢ Dependent on the size of the capacitor, it increases with
increasing length and decreases with increasing width
or thickness of the product.

The value of L is approximately:

— 0.6 nH for case size 0603

— 1 nH for case sizes 0805, 1206 and 1210
— 1.5 nH for case sizes 1812 and 2220.

These figures are accurate to within 20%.

1997 May 29

Because of the inductance L, associated with the CMC,
there will be a frequency at which the inductive reactance
will be equal to the reactance of the capacitor.

This is known as the series resonance frequency (SRF)
and is given by:
1
SRF = ———
2n./LC
At the SRF, the CMC will appear as a small resistor.

The transmission loss through the CMC at this series
resonance frequency will be low.

Using the values of C, L = 1 nH and the ESR at a specific
frequency (f), two often used quantities can be derived.

The impedance (Z) is given by:

_ 1~ (2xhH2LC
2= ~—2mC +ESR
The quality factor (Q) is given by:
q - l1-(@f)2L0]

~  2nfESRC






Philips Components

Product specification

T S e R T B R e e e o SO s .
Surface mounted ceramic

multilayer capacitors

FEATURES

Four standard sizes

High capacitance per unit volume

Supplied in tape on reel or in bulk
case (case sizes 0402, 0603 and
0805 only)

For high frequency applications

NiSn terminations (AgPd on
request).

APPLICATIONS

e Consumer electronics
e Telecommunications
e Automotive

¢ Data processing.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

Theinner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(NiSn). A cross section of the
structure is shown in Fig.1.

1997 Jun 06

Class 1, NPO S0 V

narrow tolerance series
T R e R R R e O R B i R R T S o A e W S e S S T e,

QUICK REFERENCE DATA

DESCRIPTION VALUE

Rated voltage Ug (DC) 50 V (IEC)
Capacitance range (E12 series); 0.47 pF to 6800 pF
note 1
Tolerance on capacitance:

C=>10pF +1%

C<10pF +0.1 pF
Test voltage (DC) for 1 minute 2.5xUR

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Note

1. Other values below 10 pF and non E12 series are available on request.

terminations

electrodes

=

B

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Philips Components Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO50 V
narrow tolerance series

MECHANICAL DATA

&

f —
. _/W
e

L1 |

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

T L,and L3 Ls
CASE SIZE L4 w
MIN. MAX. MIN. MAX. MIN.
Dimensions in millimetres
0402 1.0 £0.05 0.5 +0.05 0.45 0.55 0.20 0.30 0.40
0603 1.6 +0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40
0805 2.0+0.10 1.25+0.10 0.51 1.35 0.25 0.75 0.55
1206 3.210.15 1.610.15 0.51 175 0.25 0.75 1.40
Dimensions in inches
0402 0.04 +0.002 0.02 £0.002 0.018 0.022 0.008 0.012 0.016
0603 0.063 +0.004 | 0.032 +0.003 0.029 0.035 0.010 0.026 0.016
0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022
1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors narrow tolerance series
SELECTION CHART
c LAST 50V
®F) THREE DIGITS
OF 12NC
0.47 477
056 567
0.68 687
0.82 827
1.0 108
1.2 128
15 158
1.8 188
22 228
27 278
33 338
39 398
47 478
5.6 568
6.8 688
8.2 828
10 109
12 129
15 159
18 189
22 229
27 279
33 339
39 399
47 479
56 569
68 689
82 829
100 101
120 121
150 151
180 181
220 221
270 271
330 331
390 391
470 47
560 561
680 681
820 821
1000 102
1200 122
1500 152
1800 182
2200 222
2700 272
3300 332
3900 392
4700 472
5600 562 Values in shaded cells indicate thickness classification.
6800 682 [ [
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
narrow tolerance series

Thickness classification and packaging quantities

8 mm TAPE WIDTH
THICKNE! . AMOUNT PER REEL AMOUNT
cu'égvm%sm PER BULK CASE
@180 mm; 7" @330 mm; 13"
(mm)
PAPER BLISTER PAPER BLISTER 0402 0603 0805
0.510.05 10000 - 50000 - 50000 - -
0.6 0.1 4000 4000 20000 10000 = - 10000
v 085+1.0 4000 4000 15000 10000 - - 8000
0.8 £0.07 4000 4000 15000 15000 - 15000 -
115101 = 3000 = 10000 - - =
125101 = 3000 = 10000 - - 5000
ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
Example: 0805CG102F9BB00
SIZE | TEMP. | G APACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE CHAR. &
0402 CG =NPO | 102 = 1000 pF; B 0.1 pF 9=50V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
the third digit 5 . WA " ceramic
0603 signifies the number F+1% 3 =330 mm; 13" paper i\;rii-rfg?r:ari?r;h
0805 of zeros B =180 mm; 7" blister | America only
1206 F = 330 mm; 13" blister
P = bulk case
Ordering code 12NC
22XX 86X XXXXX
Carrier type 1 Capacitance value(!)
22 blister
38 paper Tolerance
54 bulk 4 $0.1 pFfor C=0.47 to 4.7 pF
8 0.1 pFforC=5.6108.2pF
8 +1%forC>10pF
Size
9 0402 Packaging(®)
7 0603 1 reel: @180 mm; 7"
1 0805 7  reel: @330 mm; 13"
3 1206 CCAb15 4 bulk case

(1) Refer to Chapter “Selection chart”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Class 1, NPO 50 V
narrow tolerance series

Surface mounted ceramic
multilayer capacitors

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NPO dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION

VALUE

Capacitance range (E12 series); note 1:

narrow tolerance; 50 V 0.47 pF to 3300 pF
Tolerance on capacitance after 1000 hours:
C>10pF +1%
5pF<C<10pF +0.1 pF
Tan §; note 1:
C<10pF s10(% + 0.7) x10™* or 30 x 10™*, whichever is smallest
C>10pF <10x 104
Insulation resistance after 1 minute at Ug (DC) Rins > 100 GQ

Temperature coefficient:

C<10pF (0 £150) x 10-¥/K; note 2
C>10pF (0 +30) x 10-5/K; note 2
Ageing not applicable
Notes

1. Measured at 1V, 1 MHz for C < 1000 pF and 1V, 1 kHz for C > 1000 pF, using a four-gauge method.
2. For sizes 0402 and 0603 all capacitance values have a temperature coefficient of

(0 £30) x 10-6/K.
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50V
narrow tolerance series

MEA607

40
TC
(x1078/K) T T R R N T S e
20 g =TT
[
0 ==
—— ——
-20
—40
-40 0 40 80

Sample limits (broken lines).
Requirement levels (dotted lines).

Fig.3 Typical temperature coefficient as
a function of temperature.

10 MEA608
tan §
(x10-4)
75
—
L~
e
5
2,6
0
- 40 0 40 80 120
T (°C)

Fig.4 Typical tan & as a function of temperature.

MEA614

15
AC
C

(%) 10

5

0

-5

-10

-15

0 10 20 30 40 50
Vboc (V)

Fig.5 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage.
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
narrow tolerance series

CCA075

Fig

104
R
(MHz) SRR
NN
108 N
SR
02 ik
1 38
10 2os:
1 02 3 04
1 10 1 10 1
C (pF)

Case size 0603: L = 0.6 nH (dotted line).
Case sizes 0805 and 1206: L = 1 nH (solid line).

.6 Series resonance frequency

as a function of capacitance.

- MEA625
1ZI
(Q) ™ ™
102 N NG 10 pF TN
™N 100 pF| N N
N N N
10 — 3
N\ /
000 pF| N AN
N
N /
1 At
A \
\
for \l
1072
1 10 102 108
f (MHz)

Case sizes 0603 to 1206.

Fig.7 Typical impedance (|Zl)
as a function of frequency.

Fig.8

MEA628
104
ESR
(mQ)
500
108 MHz
= 200
] MHz 700
T+ Hz
/ 50 HH
i
e Al MHz
102
s
.
~
i, =9
N
N
10 .
1 10 10?2 G (pF) 10
Case sizes 0603 and 0805.

Typical values (solid lines).
Maximum values (broken lines).
Measuring equipment HP4191A.

Equivalent series resistance (ESR)
as a function of capacitance.

MEA629
104
ESR
(mQ)
500
10° MHz
200
Hz 1T 100
7
Lo 50 T
UL Mtz
i
102 5
~
10 = 5
1 10 10 ¢ R 10
Case size 1206.

Typical values (solid lines).

Maximum values (broken lines).

Measuring equipment HP4191A.

For C > 1 nF, maximum value of ESR = 80 mQ measured at 50 MHz.

Fig.9 Equivalent series resistance (ESR)
as a function of capacitance.
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
narrow tolerance series

MEA630
104
Q
100
10° PN=F 500 H= 200 =MHz 50
MHz MHz
N
b {
e K h Y K N N ! ™
\ \\ ~N o N N \
102 s \
10 7 .
1 10 102 ¢ o 10

Case sizes 0603 and 0805.
Typical values (solid lines).
Minimum values (broken lines).
Measuring equipment HP4191A.

Fig.10 Quality factor (Q) as a function of
the capacitance.

MEA631

104

10

2 3
1 10 102 G R 10

Case size 1206.

Typical values (solid lines).

Minimum values (broken lines).

Measuring equipment HP4191A.

For C > 1 nF, Qmin = 35 measured at 50 MHz.

Fig.11 Quality factor (Q) as a function of
the capacitance.
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
narrow tolerance series

HIGH FREQUENCY BEHAVIOUR OF CERAMIC MULTILAYER CAPACITORS

Ceramic multilayer capacitors (CMC) are suitable for use
at high frequencies. At frequencies below the series
resonance frequency, the CMC can be represented by an
equivalent circuit as shown in Fig.12.

In general, the quantities C, ESR and L are frequency
dependent. For most applications, C and L can be
regarded as frequency independent below 1 GHz.
The equivalent series self-inductance L is:

* Independent of the dielectric material.

¢ Dependent on the size of the capacitor, it increases with
increasing length and decreases with increasing width
or thickness of the product.

e The value of L is approximately:
— 0.6 nH for case size 0603
— 1 nH for case sizes 0805.

These figures are accurate to within 20%.

C = capacitance.

ESR = equivalent series resistance which is determined by
the energy dissipation mechanisms (in the dielectric material
as well as in the electrodes).

L = equivalent series self-inductance.

Fig.12 Equivalent series representation of a CMC.
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Because of the inductance L, associated with the CMC,
there will be a frequency at which the inductive reactance
will be equal to the reactance of the capacitor.

This is known as the series resonance frequency (SRF)
and is given by:
1
SRF = ———
2n/LC
At the SRF, the CMC will appear as a small resistor. The

transmission loss through the CMC at this series
resonance frequency will be low.

Using the values of C, L = 1 nH and the ESR at a specific
frequency (f), two often used quantities can be derived.

The impedance (2) is given by:

_1- (2=f)2LC

= —mic_TEoR
The quality factor (Q) is given by:
Q- [1- (2nf)2LC]|

-~ 2rnfESRC






Philips Components

Surface mounted ceramic

multilayer capacitors

FEATURES
e Low insertion loss/ESR up to
3 GHz:
— 18t parallel resonance above
2 GHz
— 2" parallel resonance above
3 GHz

Small dimensions; sizes 0603,
0805 and 1206 available

High reliability

Standard tolerance on

capacitance:
+10%, £5%, +2% and +1%

Suitable for reflow and wave
soldering

s-parameter data available on
floppy disk

NiSn terminations (AgPd on
request).

APPLICATIONS

¢ Mobile telephones
o Satellite television
¢ Instrumentation.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The inner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(Nickel-barrier). A cross section of the
structure is shown in Fig.1.
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QUICK REFERENCE DATA

Product specification
e 2 A o o i N B A e B Sl L 2 P S s S VP S e R T B e e S PR e

Class 1, NPO 50 V
microwave series

DESCRIPTION

VALUE

Rated voltage Ug (DC)

50 V (IEC); note 1

Capacitance range (E12 series),
NPO dielectric; note 2:

case size 0603
case size 0805
case size 1206

0.47 pF to 47 pF
0.47 pF to 82 pF
0.47 pF to 120 pF

Tolerance on capacitance:

at Ug (DC)

C>10pF 110%, 5%, 2% and £1%
5pF<C<10pF 10.5 pF, £0.25 pF and 0.1 pF
C<5pF +0.25 pF and £0.1 pF

Test voltage (DC) for 1 minute 2.5xUgR

Insulation resistance after 60 s >100 GQ

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Notes

1. Also applicable for applications up to 63 V.
2. Non E12 values are available on request.

terminations

electrodes

N

E

MLB457

ceramic material

Fig.1 Construction of a ¢

eramic multilayer capacitor.




Product specification

Class 1, NPO 50V
microwave series

Philips Components

Surface mounted ceramic
multilayer capacitors

MECHANICAL DATA

Lo L— Lg —»I L3 }.
MmBB211

L1 |

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions
T Lrand L3 L,
CASE SIZE L4 w MIN
MIN. MAX. MIN. MAX. s
Dimensions in millimetres
0603 1.6 £0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40
0805 2.0+0.10 1.25+0.10 0.51 1:35) .-~ 0.25 0.75 0.55
1206 3.2:140.15 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
Dimensions in inches
0603 0.063 £0.004 | 0.032 £0.003 0.029 0.035 0.010 0.026 0.016
0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022
1206 0.126 £0.006 | 0.063 £0.006 0.020 0.069 0.010 0.030 0.056
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors microwave series
SELECTION CHART
c LAST 50V
TWO DIGITS
(pF) OF 12NC 0603 0805 1206
0.47 05 ‘ - . .
0.56 06
0.68 07
0.82 08
1.0 09
12 11
15 12
1.8 13
22 14
27 15
33 16
39 17
4.7 18
5.6 19
6.8 21
8.2 22
10 23
12 24
15 25
18 26
22 27
27 28
33 29
39 31
47 32
56 33
68 34
82 35 -
100 36
Values in shaded cells indicate thickness classification.
120 37
Thickness classification and packaging quantities
| 8 mm TAPE WIDTH AMOUNT
m/ AMOUNT PER REEL PER BULK CASE
msm,qmu 2180 mm; 7" @330 mm; 13" o853 e
. PAPER BLISTER PAPER BLISTER
06401 4000 4000 20000 10000 - 10000
08007 | 4000 4000 15000 15000 15000 -
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Class 1, NPO 50 V
microwave series

Surface mounted ceramic
multilayer capacitors

ORDERING INFORMATION

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code

ExXAMPLE: 0805CG100G9BBOM

SIZE TEMP.
CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0603 CG =NPO | 100 =10 pF; B 0.1 pF 9=50V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking M = microwave
the third digit -t ~
0805 signifies the number C £0.25 pF 3 =330 mm; 13" paper a;rﬁi.r?;?r:aﬁ:)er;h
1206 of zeros D +0.5pF B =180 mm; 7" blister | A - nos only
F+1% F =330 mm; 13" blister
G 2% P = bulk case
J 5%
K +10%
Ordering code 12NC
22XX XXX X41XXX
Carrier type L Capacitance value(!)
22 blister
38 paper
54  bulk

Size - Termination

578 0603 Ni-barrier Tolerance
574 0805 Ni-barrier 0 +0.1pFfor C < 10 pF
576 1206 Ni-barrier 1 40.25 pF for C < 10 pF
2 +05pFfor5pF<C<10pF
Packaging(®) 3 +1%forC>10pF
1 reel: @180 mm; 7" 4 +2%forC 210 pF
5 reel: @330 mm; 13" 5 5% forC>10pF
4 bulk case CCA616 6 +10% for C > 10 pF

(1) Refer to Chapter “Selection chart”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors microwave series

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NP0 dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 £1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series),
NPO dielectric; note 1:
case size 0603 0.47 pF to 47 pF
case size 0805 0.47 pF to 82 pF
case size 1206 0.47 pF to 120 pF
Tolerance on capacitance:
C>10pF +10%, £5%, 2% and £1%
5pF<C<10pF +0.5 pF, +0.25 pF and £0.1 pF
C<5pF 1+0.25 pF and £0.1 pF
Tan §; note 1:
C<10pF 510(% + 0.7) x107* or 30 x 107, whichever is the smallest
C>10pF <10x 104
Temperature coefficient; note 2:
0.47 pF<C<5pF (0+150) x 10-6/K
5pF<C<10pF (0 £150) x 1076/K
C>10pF (0£30) x 10-8/K
High frequency properties for ESR values see Figs 7, 8 and 9. The first parallel resonance
frequency in the s, and s1» scattering parameters lies above 2 GHz
and the second resonance frequency above 3 GHz.

Notes
1. Measured at 1 V, 1 MHz, using a four-gauge method.
2. For size 0603 all capacitance values from 0.47 pF to 47 pF have a temperature coefficient of (0 +30) x 10-8/K.
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors microwave series
CCA043 10 CCA044
40 tan &
TC (x107%)
(3 T/ I N Y A A R A -
20 —— — e s '
AT //
0 g ———— 5
-20
25
-40
-40 0 40 80 120 0 -40 0 40 80 120
T(°C) T(°C)

Sample limits (broken lines).
Requirement levels (dotted lines).

Fig.3 Typical temperature coefficient as

a function of temperature. Fig.4 Typical tan 8 as a function of temperature.
MLA922
15 MEA614 10 4
Ac
¢ f <
9
(%) 10 (MHz) RF
NS
. s
5 10 <
0
=5 102
-10
= e, 10 102 10°
[0} 10 20 30 40 50 C (pF)
Vpe (V)

Case sizes 0805 and 1206 (solid line).
Case size 0603 (broken line).
Fig.5 Typical capacitance change with respect

to the capacitance at 1 V as a function of Fig.6 Seriesresonance frequency as
DC voltage. a function of capacitance.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50V
microwave series

MBC393
104
ESR
(mQ)
500 200 100
MHz MHz MH:
10° : * -
TN ] F
/ - i
¢ e ]
I~k
\‘\ ) ~
102 =
10
1 10 102 10°
C (pF)
Case sizes 0603 and 0805.

Typical values (solid lines).
Maximum values (broken lines).
Measuring equipment HP4191A.

Fig.7 Equivalentseries resistance (ESR)
as a function of capacitance.

MBC389
104
ESR
(mQ)
T 500

MHz

10° =
= 200
’9 = MHz
® T 100
F~%g MHz
‘ ~
"mh
102 2
50
MHz
10
1 10 102 103
C (pF)
Case size 1206.
Typical values (solid lines).

Maxim

um values (broken lines).

Measuring equipment HP4191A.

Fig.8 Equivalentseries resistance (ESR)
as a function of capacitance.

MBC388 - 1

104
ESR
(mQ)

108

<1
102
10
1 10 102 108
C (pF)

Case sizes 0805 and 1206 (solid line).
Case size 0603 (broken line).
Measuring equipment HP4191A.

Fig.9 Typical ESRvalues at1 GHz as a function
of the capacitance value.

MBC392
104
Q
500 14200 111100
MHz MH. MHz
10° A .
= 7 F
]
A i 4
L] L4 NN
h = \, e N h
102 b
10 5
1 10 10 10
C (pF)
Case sizes 0603 and 0805.

Typical values (solid lines).
Maximum values (broken lines).
Measuring equipment HP4191A.

Fig.10 Quality factor (Q) as a function
of the capacitance.
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 50 V
multilayer capacitors microwave series
MBC391 MBC390 - 1
104 10 3 T
AN |
N| [ 0805
Q NES . *
500 1200 {11100 | | 50 1M f N \7/ £
MHz MH VMHz MHz (GHz) MM ) L 0603
108 B / \ Y%
X 7 NONNA T [T
/ /] oy
i, X
‘\\‘ \i‘ \\;i 12V6’\\
1IN TN UMD 0 \N\\
102 > T~
1o 2 3 i 2 3
1 10 10 c (6P 10 i 10 10 C (pF) 10
Case size 1206.
Typical values (solid lines). Case sizes 0603, 0805 and 1206.
Maximum values (broken lines). First resonant frequency (solid lines).
Measuring equipment HP4191A. Second resonant frequency (dotted lines).
Fig.11 Quality factor (Q) as a function of Fig.12 Typical first and second parallel resonance
the capacitance. frequencies as a function of capacitance.
0 CCA816
insertion ™~
loss \/—\ ]
I

S21 -
(dB) first \ \
05 \

S e N

second

f (GHz)

Fig.13 Example of the insertion loss as a
function of frequency showing the
parallel resonances.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 1, NPO 50 V
microwave series

MICROWAVE BEHAVIOUR OF CERAMIC MULTILAYER CAPACITORS

Ceramic multilayer capacitors (CMC)
from the microwave series are
suitable for use at high frequencies.
At frequencies below the series
resonance frequency, the CMC can
be represented by an equivalent
circuit as shown in Fig.14.

In general, the quantities C, ESR and
L are frequency dependent. For most
applications, C and L can be regarded
as frequency independent below

1 GHz.

The equivalent series self-inductance

Lis:

¢ Independent of the dielectric
material

¢ Dependent on the size of the
capacitor and is approximately:

— 0.6 nH for case size 0603

— 1 nH for case sizes 0805 and
1206 (these figures are accurate
to within £20%).

Because of the inductance L,
associated with the CMC, there will
be a frequency at which the inductive
reactance will be equal to the
reactance of the capacitor.

This is known as the series
resonance frequency (SRF) and is
given by:

AF = —01

2n./LC

At the SRF, the CMC will appear as a
small resistor. The transmission loss
through the CMC at this series
resonance frequency will be low.

Using the values of C, L (= 1 nH) and
the ESR at a specific frequency (f),
two often used quantities can be
derived.

1997 Jun 06

C = capacitance.

ESR = equivalent series resistance which is determined by the energy
dissipation mechanisms (in the dielectric material as well as in the electrodes).

L = equivalent series self-inductance.

Fig.14 Equivalent series representation of a CMC.

1-(2nf)2LC

The impedance (Z) is given by: Z = 2infC +ESR
The quality factor (Q) is given by: Q = w
. givenby: Q = =5 fESRC

The frequency region above the SRF is difficult to model using lumped
elements and should be described in terms of a network of transmission lines.
The behaviour of the CMC in this frequency region can be best described in
terms of scattering or ‘s’ parameters. Knowing these parameters, one can
predict the response of a network accurately. There are four scattering
parameters for a two-port network: s11, S12, S21 and Sgo:

s11 is the reflection coefficient at the input port with the output port terminated
ina 50 Q load.

s12 is the reverse transmission coefficient in a 50 Q system.
so1 is the forward transmission coefficient in a 50 Q system.

So2 is the reflection coefficient at the output port with the input port terminated
into a 50 Q load.

When comparing the insertion loss (i.e. sp1) of a CMC at high frequencies with
that of an ideal capacitor, parallel resonances above the SRF are observed. In
series or shunt connections parallel resonances are usually detrimental to the
operation of the circuit. They may be the cause of unacceptable insertion loss
or parasitic oscillations of amplifiers. For the microwave series, we specify that
the first parallel resonance frequency lies above 2 GHz and the second above
3 GHz. Itis found that the typical insertion loss at the first resonance frequency
is more than a factor 5 smaller than at the second resonance frequency.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 1, NPO 50 V
microwave series

The high frequency behaviour of our
CMCs is measured in a strip line
configuration as shown in Fig.15
using a test fixture with the following
features:

e Microstrip structure (dielectric:
Al>Og; thickness: 0.635 mm)

o Suitable for the TRL calibration
method

e De-embedding for the

low-frequency range (up to 3 GHz).

The measurements are carried out
using the HP 8510B network
analyser.
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air

CcMC

|

MBC395

|
substrate

Substrate permittivity: e, = 9.8.
Substrate thickness = 0.635 mm.

Fig.15 Microwave behaviour measured using a microstrip.
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Surface mounted ceramic

multilayer capacitors

FEATURES

¢ Sizes 1812 and 2220

¢ High capacitance per unit volume
¢ Supplied in tape on reel

¢ NiSn and AgPd terminations.

APPLICATIONS

o Power supplies
» Voltage multiplier circuits
» Surge protection.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

Theinner electrodes are connected to
the two terminations, silver dipped
with a barrier layer of plated nickel
and finally covered with a layer of
plated tin (NiSn). A cross section of
the structure is shown in Fig.1.
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QUICK REFERENCE DATA

Class 1, NPO 1 kV
high voltage series

DESCRIPTION

VALUE

Rated voltage Ug (DC)

1 kV (IEC)

Capacitance range (E12 series);
note 1

100 pF to 3300 pF

Tolerance on capacitance at
Tamb=20°C

+10%, 5%, £2%; note 2

Test voltage (DC) for 1 minute

2 x Ugr

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Notes

1. Other values and non E12 series are available on request.

2. 11% tolerance on capacitance is available on request.

terminations

electrodes

\%\%é&@?

ceramic material

MLB457

Fig.1 Construction of a ceramic multilayer capacitor.




Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 1, NPO 1 kV
high voltage series

MECHANICAL DATA

T w
v rd
- Lo ‘47 Lg —»' L3 |=
L1 mBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
T Lo and L3 Lg
CASE SIZE L4 w
MIN. MAX. MIN. MAX. MIN.
Dimensions in millimetres
1812 4.5 +0.20 3.2+0.20 0.51 1.30 0.25 0.75 2.20
2220 5.7 £0.20 5.0 £0.20 0.51 1.30 0.25 0.75 2.90
Dimensions in inches
1812 0.177 £0.008 | 0.126 +0.008 0.020 0.072 0.010 0.030 0.088
2220 0.224 £0.008 | 0.197 £0.008 0.020 0.072 0.010 0.030 0.114
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 1 kV
high voltage series

SELECTION CHART Thickness classification and packaging quantities
e LAST 1kV . 12 mm TAPE WIDTH
TWO DIGITS THICKNESS AMOUNT PER REEL
(pF) 1812 2220
OF 12NC CLASSIFICATION 180 mm; 7" BLISTER
100 36 {mm)
o0 =7 . 1812 2220
150 38 05101.0 2000 1500
180 39 09113 1500 1500
220 41
270 42
330 43
390 44
470 45
560 46
680 47
820 48
1000 49 7
1200 51 o
1500 52
1800 53
Values in shaded
2200 54 cellsindicate |
2700 55 thickness
3300 56 classification. e
ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
Example: 1812CG102JEBB00
SIZE | TEMP. | G APACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE | CHAR. :
1812 CG=NPO | 102 = 1000 pF; G +2% E=1kV |A=AgPd B =180 mm; 7" blister | 0 = no marking 0= conv.
the third digit 5 " " ceramic
2220 signifies the number J 5% B = Ni-barrier fn :rii-r?g?r:algfr;h
of zeros K+10% America only
Ordering code 12NC
22XX XXX X1XXX
Carrier type 1 Capacitance value(")
50 blister
55 paper
Tolerance
Termination 5 5%
14 NiSn 6 0%
15 AgPd 7 20%
Size Packaging®

6 0612 (4 x 0603)

(1) Refer to Chapter “Selection chart”.

CCA682

1 reel: @180 mm; 7" reel

(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 1 kV
multilayer capacitors high voltage series

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NPO dielectric; NiSn terminations

Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1 100 pF to 3300 pF
Tolerance on capacitance after 1000 hours +10%, £5%, £2%; note 1
Rated voltage Ug (DC) 1kV (IEC)
Test voltage (DC) for 1 minute 2 x UR
Tan & <10x 104
Insulation resistance after 1 minute at Ug (DC) Rins > 100 GQ
Temperature coefficient (0 £30) x 10-8/K
Ageing not applicable

Note
1. Products with a tolerance of 1% are available on request.

CCA641

-100  -50 0 50 100 150
T (C)

Fig.3 Typical capacitance change as
a function of temperature.
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Surface mounted ceramic

multilayer capacitors

FEATURES

Sizes 1808 and 1812
High capacitance per unit volume

Supplied in tape on reel or in bulk
case

NiSn and AgPd terminations.

APPLICATIONS

These surface mounted high voltage
capacitors were developed
specifically for circuits requiring
voltage up to 1 to 3 kV. Typical
applications are:

e |Inverter circuits for the backlights
of liquid crystal displays

e Snubber circuits of power supplies
¢ Voltage multiplier circuits
¢ Surge protection.

Due to high voltage across the
terminations, circuit applications of

1 to 3 kV or higher may need a
coating on the surface to prevent
external arcing. This is especially true
under humid conditions.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The inner electrodes are connected to
the two terminations, silver dipped
with a barrier layer of plated nickel
and finally covered with a layer of
plated tin (NiSn). A cross section of
the structure is shown in Fig.1.
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QUICK REFERENCE DATA

Class 1, NPO 3 kV
high voltage series

DESCRIPTION

VALUE

Rated voltage Ug (DC)

3kV (IEC)

Capacitance range (E12 series);
note 1

10 pF to 100 pF

Tolerance on capacitance at
Tamb =20 °C

+10%, 5%, +2%; note 2

Test voltage (DC) for 1 minute

1.2XUR

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Notes

1. Other values below 10 pF and non E12 series are available on request.
2. Special tolerance on capacitance is available on request.

terminations

electrodes

Lw

e

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Surface mounted ceramic Class 1, NPO 3 kV
multilayer capacitors high voltage series

MECHANICAL DATA

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

CASE SizE L w WA, | AX. M
Dimensions in millimetres
1808 4.5+0.20 2.010.20 1.30 0.75 2.20
1812 4.510.20 3.2140.20 1.30 0.75 2.20
Dimensions in inches
1808 0.177 £0.008 0.079 +£0.008 0.072 0.030 0.088
1812 0.177 +0.008 0.126 +0.008 0.072 0.030 0.088
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Surface mounted ceramic Class 1, NPO 3 kV
multilayer capacitors high voltage series
SELECTION CHART Thickness classification and packaging quantities

. LAST 3KV v 12 mm TAPE WIDTH

©oF) TWO DIGITS THICKNESS AMOUNT PER REEL

bl CLAS?:‘I:;%AT!ON 180 mm; 7" BLISTER
10 23
. 1808 1812

= - - 1210175 1000 1000

L = I - 161022 1000 1000

18 26

22 27

27 28

38 29 o oo

39 31 .

47 32

56 33

68 34

82 35

100 36

ORDERING INFORMATION

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
Example: 1808CG270JGBB00

SIZE | TEMP. | capACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE CHAR.
1808 CG =NPO | 27 =27 pF; G +2% G=3kV B = Ni-barrier B =180 mm; 7" blister 0 = no marking 0 =conv.
the third digit % ceramic
1812 signifies the number J 5% | P = bulk case i:rii‘r?;air:aﬁ‘oer;h
of;Zefos K £10% America only
Ordering code 12NC
22XX 04X X1XXX
Carrier type 1 Capacitance value(1)
50 blister
56 bulk
Size Tolerance
3 1808 4 2%
4 1812 5 5%
6 110%
Packaging(®
1 reel: @180 mm; 7" reel
12 mm blister tape CCA684

(1) Refer to Chapter “Selection chart”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 3 kV
multilayer capacitors high voltage series

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NPO dielectric; NiSn terminations

Unless otherwise stated all electrical values apply at an ambient temperature of 20 £1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1 10 pF to 100 pF
Tolerance on capacitance after 1000 hours: +10%, 5%, £2%; note 1
Rated voltage Ug (DC) 3 kV (IEC)
Test voltage (DC) for 1 minute 1.2 x UR
Tan & <10x 104
Insulation resistance after 1 minute at Ug (DC) Rins > 100 GQ
Temperature coefficient (0 +30) x 10-6/K
Ageing not applicable

Note
1. Products with a tolerance of 1% are available on request.

CCA641

1
ac
C
(%)
0.5
—
|_—1
L |
0 S ——
-0.5
=]
-100 -50 0 50 100 150
T (°C)

Fig.3 Typical capacitance change as
a function of temperature.
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Surface mounted ceramic

multilayer capacitors

FEATURES

e Seven standard sizes
o High capacitance per unit volume

e Supplied in tape on reel or in bulk
case

o NiSn terminations (AgPd on
request).

APPLICATIONS

e Consumer electronics, for
example:

— Tuners
Television receivers

— Video recorders

All types of cameras
e Telecommunications

e Automotive

o Data processing.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

Theinner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(NiSn). A cross section of the
structure is shown in Fig.1.
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QUICK REFERENCE DATA

Class 2, X7R

DESCRIPTION

VALUE

Rated voltage Ug (DC)

16V, 25V, 50 V, 100 V,
200 V and 500 V (IEC)

Capacitance range (E12 series);
note 1:

16V

25V

50 V; note 2
100 V

200 V

500 V

4.7 nFto1puF
3.3 nF to 470 nF
100 pF to 1 uF
180 pF to 330 nF
180 pF to 120 nF
470 pF to 15 nF

Tolerance on capacitance

+20%, £10%, +5%

Test voltage (DC) for 1 minute:
16V, 25V,50V and 100 V
200V
500 V

2.5XUR
3><UR
2><UR

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

Notes

1. Non E12 values are available on request.

2. Also applicable for applications up to 63 V.

terminations

electrodes

L

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.

MLB457




Philips Components Product specification

Surface mounted ceramic

. . Class 2, X7R
multilayer capacitors
MECHANICAL DATA
T w
1 1 e
- Lo <— Lg —»‘ L3 |-
L1 MBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
T Loand L
CASE SIZE Ly w e Ly
MIN. MAX. MIN. MAX. MIN.
Dimensions in millimetres
0402 1.0 £0.05 0.5 +0.05 0.45 0.55 0.20 0.30 0.40
0603 1.6 £0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40
0805 2.0£0.10 1.25 +£0.10 0.51 1.35 0.25 0.75 0.55
1206 3.2 1015 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
1210 3.2 £0.20 2.5 £0.20 0.51 1.80 0.25 0.75 1.40
1812 4.510.20 3.2 +0.20 0.51 1.80 0.25 0.75 2.20
2220 5.7 £0.20 5.0 £+0.20 0.51 1.80 0.25 0.75 2.90
Dimensions in inches
0402 0.040 £0.002 | 0.020 +0.002 0.018 0.022 0.008 0.012 0.016
0603 0.063 +0.004 | 0.032 +0.003 0.029 0.035 0.010 0.026 0.016
0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022
1206 0.126 +0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
1210 0.126 £0.008 | 0.098 +0.008 0.020 0.072 0.010 0.030 0.056
1812 0.177 £0.008 | 0.126 +0.008 0.020 0.072 0.010 0.030 0.088
2220 0.224 +0.008 | 0.197 +0.008 0.020 0.072 0.010 0.030 0.114
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 16 Vand 25V
general purpose series

SELECTION CHART FOR 16 V AND 25 V

" LAST 16V 25V
TWO DIGITS
(nF) OF 12NC 0402 0603 0805 1206 0402 0603 0805 1206 1210
33 29 ] -
39 31 o 0.5 +0.05
47 32 B | N B
56 33 e ] -
6.8 34 = -
8.2 35 B 3 ) ) —;_7 ) o
10 36 054005 B . o
- = - [ . ;s = N
15 38 N - 0.8+0.07 B = =
18 39 i [ S B o
22 41 ) .
27 42 R - -
33 43
39 44 N e . =
47 45 0.80.07 o B
56 46 0.6+0.1 0.85 +0.1 e
68 47 .
. - s L—:’___; paamllilre N ... . ==
100 49 a 0.85 0.1
120 51 - — .
150 52 o N
180 53 i . B 05t01.0
220 54 - o ’
270 55 115201
330 56 i 1
390 57 B 125301 v o | .
470 58 o - ) [ oswia
560 59 = ] b a )
680 61 i | 115401
820 52 - — Values in shaded cells indicate thickness classification.
1000 63 B i [ [ I [
Thickness classification and packaging quantities
8 mom TAPE WIDTH .
THICKNESS AMOUNT PER REEL
cm?m“m“ 2180 mm; 7" 2330 mm; 13" P
. PAPER BLISTER PAPER BLISTER 0402 0603 0805
. oion 10000 = 50000 = 50000 = s
0.6+0.1 4000 4000 20000 10000 = - 10000
0.85 +0.1 4000 4000 15000 10000 = - 8000
05101.0 = 4000 = 10000 = = 3
084007 4000 4000 15000 15000 = 15000 =
09t013 = 3000 = 10000 = = =
1.15 0.1 - 3000 - 10000 - - -
1.25 0.1 = 3000 = 10000 = = 5000
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Philips Components Product specification

Surface mounted ceramic Class 2, X7TR 16 Vand 25 V
multilayer capacitors general purpose series

ORDERING INFORMATION FOR 16 V AND 25 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
Example: 08052R104K8BB00

SIZE TEMP.

CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0402 2R =X7R | 104 = 100000 pF; J 5% 7=16V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
0603 the t-h»"d digt K +10% 8=25V A = AgPd 3 =330 mm; 13" paper | 2 =2-character celamis

sighifies the iurmber (2220 only) marking in North
0805 of zeros M £20% B =180 mm; 7" blister | America only
1206 F =330 mm; 13" blister
1210 P = bulk case

Ordering code 12NC

22XX XX%{ 6 X X X

Carrier type —I; Capacitance value()
22 Dblister
38 paper
54 bulk
Rated voltage - Termination Tolerance
78 16 V; Ni-barrier 5 5%
91 25V; Ni-barrier 6 +10%
7  120%
Size
7 0402
6 0603 L Packaging®@
0 0805 1 reel: @180 mm; 7"
1 1206 5 reel: @330 mm; 13"
2 1210 CCA611 4 bulk case

(1) Refer to Chapter “Selection chart for 16 V and 25 V”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 2, X7TR 50V
multilayer capacitors general purpose series
SELECTION CHART FOR 50V
c LAST 50V
TWO DIGITS
(pF) OF 12NC 0402 0603 0805 1206 1210 1812 2220
100 01
120 02
150 03
180 04
220 05
270 06
330 07
390 08
470 09
560 1"
680 12
820 13
1000 14
1200 15
1500 16
1800 17
2200 18
2700 19
3300 21
3900 22
4700 23
5600 24
6800 25
8200 26
10000 27
12000 28
15000 29
18000 31
22000 32
27000 33
33000 34
39000 35
47000 36
56000 37
68000 38
82000 39
100000 41
120000 42
150000 43
180000 44
220000 45
270000 46
330000 47
390000 48
470000 49
560000 51
680000 52 O _ o
820000 53 Values in shaded cells indicate thickness classification.
1000000 54 |
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 50 V
general purpose series

Thickness classification and packaging quantities

, 8 mm TAPE WIDTH 12 mm TAPE WIDTH
THICKNESS AMOUNT PER REEL AMOUNT PER REEL AMOUNJ s
. FION PER BULK CASE
v cms%mﬂﬁo'* 2180 mm; 7" 2330 mm; 13" 180 mm; 7" BLISTER
PAPER | BLISTER | PAPER BLISTER 1812 2220 0402 0603 0805
70000 . 50000 = = = 50000 = =
0.6 0.1 4000 4000 20000 10000 = = — — 10000
4000 4000 15000 10000 = = = = 8000
BT 4000 E T N = = =
081007 ' 4000 4000 15000 15000 s - = 15000 =
pdlbis - 3000 - 10000 1500 1500 - - -

' . = 3000 = 10000 e e = N .
125401 ' = 3000 = 10000 = = = = 5000
12175 - - - - 1200 - - - -

ORDERING INFORMATION FOR 50 V
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
ExAMPLE: 08052R104K9BB00
SIZE | TEMP. | CAPACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE | CHAR. .
0402 2R =X7R | 104 = 100000 pF; J 5% 9=50V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
0603 ::;n'l:'ég tdt:gnnumber K+10% A =AgPd 3 =330 mm; 13" paper | 2 = 2-character ceramic
0805 of zeros M 420% (@2200nly) | g 180 mm; 7" blister | Marking in North
America only
1206 F =330 mm; 13" blister
1210 P = bulk case
1812
2220
Ordering code 12NC
22XX XXX X6XXX
Carrier type ‘( —\; Capacitance value(!)
22 blister
38 paper |
54 bulk |

Rated voltage - Termination
58 50 V; Ni-barrier |
59 50 V; AgPd (2220 only)

0402
0603
0805

7
6
0
1 1206
2 1210
4 1812
5 2220

(1) Refer to Chapter “Selection chart for 50 V”.

Tolerance
5 15%

6 *10%
7  $20%

Packaging?

1 reel: @180 mm; 7"

5 reel: @330 mm; 13"
CCA612 4 bulk case

(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 100 V, 200 V and 500 V

general purpose series

SELECTION CHART FOR 100 V, 200 V AND 500 V

c LAST 100V 200V 500 V
(oF) TWO DIGITS
OF 12NC 0805 1206 1210 1812 0805 1206 1210 1812 1206 1210 1812
180 13 '
220 14
270 15
330 16
390 17
470 18
560 19
680 21
820 22
1000 23
1200 24
1500 25
1800 26
2200 27
2700 28
3300 29
3900 31
4700 32
5600 33
6800 34
8200 35
10000 36
12000 37
15000 38
18000 39
22000 41
27000 42
33000 43
39000 44
47000 45
56000 46
68000 47
82000 48
100000 49
120000 51 0
150000 2 | | 1
180000 53
220000 54
270000 55 Values in shaded cells indicate thickness classification.
330000 56 |
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Product specification

Surface mounted ceram
multilayer capacitors

ic

Class 2, X7R 100 V, 200 V and 500 V
general purpose series

Thickness classification and packaging quantities

8 mm TAPE WIDTH 12 mm TAPE WIDTH
THICKNESS AMOUNT PER REEL AMOUNT PER REEL AMOUNT
TION PER BULK CASE
cus%::'m? 2180 mm; 7" @330 mm; 13" 2180 mm; 7" BLISTER
PAPER | BLISTER | PAPER | BLISTER 1812 0805
0.6 +0.1 4000 4000 20000 10000 = 10000
0.85 +0.1 4000 4000 15000 10000 - 8000
0.810 1.0 - 4000 & 10000 = -
05101.0 = 4000 - 10000 1500 e
+0.07 4000 4000 15000 15000 - -
091013 - 3000 - 10000 1500 -
1.1540. - 3000 = 10000 - =
1.25 10 = 3000 = 10000 =2 5000
12t01.75 - 2500 - 10000 = =
ORDERING INFORMATION FOR 100 V, 200 V AND 500 V
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
Example: 18122R103KBBB00
SIZE | TEMP. | APACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE | CHAR. .
0805 2R =X7R | 103 = 10000 pF; J 5% 0=100V | B=Ni-barrier |2=180mm;7" paper 0 = no marking 0 =conv.
the third digit o _ ” e & ceramic
1206 signifies the number K+10% B=200V 3 =330 mm; 13" paper rzngrii-:g?r:ahcl:)enrh
1210 of zeros M20% |D=500V B =180 mm; 7" blister | America only
1812 F = 330 mm; 13" blister
P = bulk case
Ordering code 12NC
22XX XXX X6XXX
Carrier type L Capacitance value(")
22 blister
38 paper
54 bulk

Rated voltage - Termination
60 100 V; Ni-barrier
93 200 V; Ni-barrier
97 500 V; Ni-barrier

Size

0 0805
1 1206
2 1210
4 1812

(1) Refer to Chapter “Selection chart for 100 V, 200 V and 500 V".
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.

Tolerance
5 45%

6 +10%
7 +20%

kaaina(2)

CCA613

S~ —= T

bulk case

ging
reel: @180 mm; 7"
reel: @330 mm; 13"
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Philips Components Product specification

Surfface mounteq ceramic Class 2, X7R
multilayer capacitors

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; X7R dielectric; AgPd and NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE

Capacitance range (E12 series); note 1 100 pF to 1 pF
Tolerance on capacitance after 1000 hours 120%, £10%, £5%; note 2
Tan 9; note 1 <2.5%; 16 V range <3.5%
Insulation resistance after 1 minute at Ug (DC):

C<10nF Rins > 100 GQ

C>10nF Rins X C > 1000 seconds
Maximum capacitance change as a function of temperature +15%
(for typical values see Fig.3)
Ageing typical 1% per time decade
Notes

1. Measured at 1V, 1 kHz, using a four-gauge method.
2. Tolerance of £1% available on request.

MGA488 - 1 MEA611 -1
Ag 18 600
\
tand |
%
) 10 (x107%) |
|
N ¢
5= 400 \(\)
\ \ 5 \
° N/ N
N_ § NG ™
-5 200 ) <
N N N~
INDSL T ~
10 S~ ™
- o
\\\_
\\_
-15 0
-40 0 40 80 120 -40 0 40 80 120
T (°C) T (°0)
Curve 1 =16 V product.
Curve 2 = 25 V product.
Curve 3 =50V and 100 V products.
. Curve 4 =200 V and 500 V products.
Fig.3 Typical capacitance change as
a function of temperature. Fig.4 Typical tan 3 as a function of temperature.
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Philips Components

Product specification

Surface mounted ceramic

" . Class 2, X7R
multilayer capacitors
0 MGA448 -2 0 MLA142 - 1
AC
AC N ac
c N
C
(%) o,
"0 E\ o
| § \ \
| \ \\25 V product \
i 16 \'/ product \ \\ A \\ 100 V product
_30 \ N, 50 V product\\ b
b | % NN
h -60
-40 .
0 10 20 30 - 20 40 60 80 100
Yoo M Voc (V)

Fig.5 Typical capacitance change with respect
to the capacitance at 1 V as a function of

Fig.6 Typical capacitance change with respect
to the capacitance at 1 V as a function of

Voc )

Fig.7 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage at 20 °C.
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DC voltage at 20 °C. DC voltage at 20 °C.
MGA446 - 1
AC .
2 AN
(%)
-20 \ N\
\ 500 V product
-40
-60 N
200 V product N\ ™~
-80
-100
(o] 100 200 300 400 500
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Philips Components

Surface mounted ceramic

multilayer capacitors

FEATURES

e Two standard sizes
e High capacitance per unit volume

e Supplied in tape on reel or in bulk
case

e NiSn terminations.

APPLICATIONS
e Consumer electronics, for
example:
— Tuners
— Television receivers
— Video recorders
— All types of cameras
¢ Telecommunications
e Automotive
o Data processing.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
nickel electrodes are contained. This
structure gives rise to a high
capacitance per unit volume.

The inner electrodes are connected to
the two terminations by a
copper-dipped layer and finally
covered with a layer of plated
nickel/tin (Nickel-barrier). A cross
section of the structure is shown in
Fig.1.

1997 Jun 06

QUICK REFERENCE DATA

Product specification
R S T A S W P eSS e i

Class 2, X7R25V and 50 V

Base Metal Electrode

DESCRIPTION

VALUE

Rated voltage Ug (DC)

25V and 50 V (IEC)

Capacitance range (E12 series):
25V
50V

82 nF to 330 nF
10 nF to 150 nF

Tolerance on capacitance

1+20%, £10%, 5%

Test voltage (DC) for 1 minute:
25V and 50 V

25 % UR

Sectional specifications

|EC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

terminations

electrodes

N\,\\K@

\>

e

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.




Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 2, X7R 25V and 50 V

Base Metal Electrode

MECHANICAL DATA
Lo LA L4 —>| L3
mBB211
For dimensions see Table 1.
Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

1997 Jun 06

T L, and L3 i
CASE SIZE L4 w
MIN. MAX. MIN. MAX. MIN.

Dimensions in millimetres

0805 2.0+£0.10 1.2510.10 0.51 1.35 0.25 0.75 0.55

1206 3.2+0.15 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
Dimensions in inches

0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022

1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 2, X7R 25V and 50 V
Base Metal Electrode

SELECTION CHART
c LAST 25V 50V
(OF) TWO DIGITS
OF 12NC 0805 1206 0805 1206
10 36
12 37 T - N
15 38 | ) 0.640.1 o
18 39 . .
22 41 B | D
27 42 o ] -
33 43 . Nl - 0,85 10,
39 44 N b o )
47 s | R
56 46 1.25 £0.1
68 47 o N o 085301
82 48 0.85 0.1 | - N
100 49 L . -
120 51 - i Values in shaded cells indicate 11501
150 52 thickness classification.
180 53 N 0.85£0.1
220 54
270 55 ]
330 56 R
Thickness classification and packaging quantities
8 mm TAPE WIDTH
- Lg'gw%ﬁlson AMOUNT PER REEL PERABNIIJOLlI’(NgASE
() 2180 mm; 7" 2330 mm; 13"
PAPER BLISTER PAPER BLISTER 0805
0640.1 4000 4000 20000 10000 10000
0.85 0.1 4000 4000 15000 10000 8000
1.1540.1 3000 10000 -
1.25+0.1 3000 10000 5000
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 2, X7TR 25V and 50 V
Base Metal Electrode

ORDERING INFORMATION

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code

Example: 12062R104K9B20D

Size
0 0805
1 1206

(1) Refer to Chapter “Selection chart”.

CCA614

SIZE TEMP.
CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0805 2R =X7R | 104 = 100000 pF; J 5% 8=25V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking D =BME
the third digit . qan
1206 signifies the number K +10% 9=50V 3 =330 mm; 13" paper a:rﬁi-:h?rr\aﬁ?r;h
of zeros M £20% B =180 mm; 7" blister Americga only
F = 330 mm; 13" blister
P =bulk case
Ordering code 12NC
22XX XXX X5XXX
Carrier type —L Capacitance value(!)
22 Dblister
38 paper
54 bulk Tolerance
5 15%
Rated voltage - Ter g 2;35
91 25 V; Ni-barrier °
58 50 V; Ni-barrier
Packaging(®

1 reel: 180 mm; 7"
5 reel: @330 mm; 13"
4  bulk case

(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 25V and 50 V
multilayer capacitors Base Metal Electrode

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; X7R dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1 10 nF to 330 nF
Tolerance on capacitance after 1000 hours +20%, +10%, +5%
Tan §; note 1 <2.5%
Insulation resistance after 1 minute at Ug (DC) Rins X C > 500 seconds
Maximum capacitance change as a function of temperature; see Fig.3 |+15%
Ageing typical 1% per time decade

Note
1. Measured at 1V, 1 kHz, using a four-gauge method.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 25V and 50 V
Base Metal Electrode

CCA488

AC 15
C
o
(%) 10
5
0
=
7
-5
=10
/|
-15
-50 0 50 100 150
T (°C)

Fig.3 Typical capacitance change as
a function of temperature.

CCA489

600
tan &
(x1074)
400
N
(1)
AN
200 \\\
NI
e e
-\\.:
0
-40 0 40 80 120
T (°C)

Curve 1 =25V product.
Curve 2 = 50 V product.

Fig.4 Typical tan d as a function of temperature.

CCA490

0 —
AC
T ~
(%) \
-10
25V product \ \\ 50 V product
20 \ \\

N

-30 \\

-40

0 10 20 30 40 50
Voc (V)

Fig.5 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage at 20 °C.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

FEATURES

¢ Sizes 1808 and 1812

¢ High capacitance per unit volume
e Supplied in tape on reel

e NiSn terminations.

APPLICATIONS

These surface mounted high voltage
capacitors were developed
specifically for circuits requiring
voltage up to 1 kV. Typical
applications are:

e Inverter circuits for the backlights
of liquid crystal displays

e Snubber circuits of power supplies

¢ Voltage multiplier circuits and
circuits where surge protection is
required.

Due to high voltage across the
terminations, circuit applications of

1 kV or higher may need a coating on
the surface to prevent external arcing.
This is especially true under humid
conditions.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The inner electrodes are connected to
the two terminations, silver dipped
with a barrier layer of plated nickel
and finally covered with a layer of
plated tin (NiSn). A cross section of
the structure is shown in Fig.1.

1997 Jun 06

Class 2, X7R 1 kV
high voltage series

QUICK REFERENCE DATA

DESCRIPTION VALUE
Rated voltage Ug (DC) 1kV (IEC)
Capacitance range (E12 series); 1nFto10nF
note 1
Tolerance on capacitance at +20%, £10%, £5%; note 2
Tamb =207°C

Test voltage (DC) for 1 minute 1.5 x UR

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Sectional specifications

Detailed specification based on CECC 32 101-801

Climatic category (IEC 68) 55/125/56

Notes
1. Other values are available on request.
2. Special tolerance on capacitance is available on request.

terminations

electrodes

N4

MLB457

/
/

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.




Philips Components Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 1 kV
high voltage series

MECHANICAL DATA
T w /
1 . A
.‘ Lo L— Lg ‘J L3 }.
Lq | mBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
T L, and L3 Lq
ST L1 o MAX. MAX. MIN.
Dimensions in millimetres
1808 4.5 +0.20 2.0 £0.20 2.0 0.75 2.20
1812 4.5 +0.20 3.2+0.20 2.5 0.75 2.20
Dimensions in inches
1808 0.177 £0.008 0.079 +£0.008 0.028 0.030 0.088
1812 0.177 £0.008 0.126 +£0.008 0.072 0.030 0.088
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 1 kV
high voltage series

SELECTION CHART Thickness classification and packaging quantities
c gASZ s 12 mm TAPE WIDTH
TWO DIGIT
(nF) g, THICI;{‘ESS AMOUNT PER REEL
CLASSIFICATION s
o = i 2180 mm; 7" BLISTER
1.2 24 1808 1812
15 25 1210175 1000 1000
18 26
22 27
It
2.7 28
33 29
3.9 31
47 32
5.6 33
6.8 34
8.2 35
10 36
ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
Example: 18082R102KEBB00
SIZE | TEMP. | o\pACITANCE TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE | CHAR. g
1808 2R=X7R | 102 = 1000 pF; J £5% E=1kV B = Ni-barrier B =180 mm; 7" blister 0 = no marking 0 = conv.
the third digit 5 ceramic
1812 signifies the number | K£10% fn;ii':;?;aﬁfn'h
olizoros M +20% America only
Ordering code 12NC
22XX 00X 6 XXX
Carrier type 1 Capacitance value(")
50 blister
56 bulk
Size Tolerance
3 1808 5 +5%
4 1812 6 +10%
7 420%
Packaging(@

1 reel: @180 mm; 7" reel
12 mm blister tape

(1) Refer to Chapter “Selection chart”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.

CCA685
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 1 kV
multilayer capacitors high voltage series

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; X7R dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 £1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE

Capacitance range (E12 series); note 1 1nFto10nF
Tolerance on capacitance +20%, +10%, £5%; note 2
Tan §; note 1 <2.5%
Insulation resistance after 1 minute at Ug (DC):

C<10nF Rins > 100 GQ

C>10nF Rins X C > 1000 seconds
Typical capacitance change as a function of temperature; see Fig.3 +15%
Ageing typical 1% per time decade

Notes
1. Measured at 1 V, 1 MHz for C <1000 pF, and 1 V, 1 kHz for C > 1000 pF, using a four-gauge method.

2. Special tolerance available on request.

CCA641

1

ac
C

(%)

0.5

—
|—1
— b=
0 p——
-0.5
-1
-100 -50 0 50 100 150
T (°C)

Fig.3 Typical capacitance change as
a function of temperature.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

FEATURES

Four standard sizes

High capacitance per unit volume
o Supplied in tape on reel
Nickel-barrier end terminations.

APPLICATIONS

Consumer electronics, for example:
e Tuners

¢ Television receivers

¢ Video recorders

o All types of cameras.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
metal electrodes are contained. This
structure gives rise to a high
capacitance per unit volume.

The inner electrodes are connected to
the two terminations and finally
covered with a layer of plated tin
(Nickel-barrier). A cross section of the
structure is shown in Fig.1.

1997 Jun 06

QUICK REFERENCE DATA

Class 2,Y5V16V,25Vand 50V

Base Metal Electrode

DESCRIPTION VALUE
Rated voltage Ug (DC) 16V,25V,50V
Capacitance range (E6 series) 10 nF to 2.2 uF; note 1
Tolerance on capacitance 120% (M);
after 1000 hours —20% to +80% (Z)
Test voltage (DC) for 1 minute 2.5x UR

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

End terminations

NiSn

Climatic category (IEC 68)

25/085/56

Note

1. Measured at 25 °C, 1 V and 1 kHz, using a four-gauge method.

terminations

electrodes

-

7
e

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Philips Components Product specification

Surface mounted ceramic Class 2,Y5V16V,25Vand 50 V
multilayer capacitors Base Metal Electrode

MECHANICAL DATA

.
4L—4 8

L1 | mBB211

-

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

T L,and L3 L
CASE SIZE Ly w 4
MIN. | MAX. MIN. MAX. MIN.

Dimensions in millimetres

0402 1.0 £0.05 0.50 £0.05 0.45 0.55 0.15 0.30 0.40

0603 1.6 £0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40

0805 2.0 £0.10 1.2540:10 0.51 1.35 0.25 0.75 0.55

1206 3.240.15 1.6 £0.15 0.51 1.5 0:25 0.75 1.40
Dimensions in inches

0402 0.040 £0.002 | 0.020 +£0.002 0.018 0.022 0.008 0.012 0.016

0603 0.063 £0.004 | 0.032 +0.003 0.029 0.035 0.010 0.026 0.016

0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022

1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2,Y5V 16V, 25V and 50V
Base Metal Electrode

SELECTION CHART FOR 16 V AND 25 V

& LAST 16V 25V
TWO DIGITS
(nF) OF 12NC 0402 0603 0805 1206 0603 0805 1206
10 36 .
15 38
22 41 .
33 43 054005 | i o 0.820.07 0.6+0.1
47 45 -
68 47 PR
100 49 i Bl —r ’7 -
150 52 Values in shaded cells indicate thickness .
220 54 classification. 0.85+0.1
330 56 ) 081007
470 58 085301 —ossw01 |
680 61 B ‘ -
1000 63 1.25 0.1 0.85 0.1 1.5 +0.1
1500 65 -
2200 67 o - o 1.1520.1
SELECTION CHART FOR 50 V
& LAST 50V
TWO DIGITS
(nF) OF 12NC 0603 0805 1206
10 05 "
15 06
22 07
33 08 083007 06:0.1
47 09 0.6 £0.1
68 T . i
100 12 . -
150 13 0.85+0.1 .
220 14
330 15 . = 1.250.1
470 16 0.85 +0.1
o0 i Values in shaded cells indicate thickness classification.
1000 18 1.15+0.1
Thickness classification and packaging quantities
b , 8 mm TAPE WIDTH AMOUNT
THICKNESS AMOUNT PER REEL PER BULK CASE
Wmmm‘ 2180 mm; 7" 2330 mm; 13"
0402 0603 0805
PAPER BLISTER PAPER BLISTER
0.5 $0.05 10000 = 50000 = 50000 - 10000
0.6 +0.1 4000 4000 10000 10000 = = 10000
10.85 0.1 4000 4000 10000 10000 = = 8000
0.80.07 4000 4000 15000 15000 = 15000 =
1.2540.1 = 3000 = 10000 = = 5000
. tissot = 3000 = 10000 = = =
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Philips Components Product specification

Surface mounted ceramic Class 2, Y5V 16 V, 25V and 50 V
multilayer capacitors Base Metal Electrode
ORDERING INFORMATION

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code

Example: 12062F105M8BB0D

SZE | AR | capaciance TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0402 2F=Y5V | 105 =A1 00.0900 pF; | M+20% 7=16V B = Ni-barrier | 2=180 mm; 7" paper 0 = no marking D =BME
0603 ::;:;Zg ?Age“ Z-20%/+80% |8=25V 3=330 mm; 13" paper | 2 = 2-character
0805 number of zeros 9=50V B =180 mm; 7" blister T:’!I:I!::g 'gntl\i,onh
1206 F = 330 mm; 13" blister

P = bulk case

Ordering code 12NC

22XX XXX X9XXX
Carrier type —E— Capacitance value(!)
22 blister
38 paper
54 bulk
Rated voltage - Termination Tolerance
78 16 V; Ni-barrier 7 +20%
91 25 V; Ni-barrier 8 -20/+80%
58 50 V; Ni-barrier
Size
7 0402 L Packaging®
6 0603 1 reel: @180 mm; 7"
0 0805 8 reel: @330 mm; 13"
1 1206 CCA620 4 bulk case

(1) Refer to Chapters “Selection chart for 16 V and 25 V" and “Selection chart for 50 V”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components

Product specification

Surface mounted ceramic Class 2,Y5V 16V, 25V and 50 V

multilayer capacitors

Base Metal Electrode

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; Y5V base metal electrode dielectric; NiSn terminations

Unless otherwise stated all electrical values apply at an ambient temperature of 25 +1 °C, an atmospheric pressure of

86 to 105 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION

VALUE

Capacitance range (E6 series); note 1

100 to 1000 nF

Tolerance on capacitance after 1000 hours

~20% (M); —20% to +80% (Z)

Tan §; note 1:
all types (except 1206 and 1 pF; 0603 and 100 nF)
sizes 1206 and 1 uF; 0603 and 100 nF

<5%
<7%

Insulation resistance after 1 minute at Ug (DC)

Ir x C > 100 seconds

Maximum capacitance change with respect to capacitance at 25 °C
(for typical values see Fig.5)

+22% to —82%

Ageing

typical 7% per time decade

Resistance to soldering heat

260 °C; 10 seconds

Note
1. Measured at 25 °C, 1 V and 1 kHz, using a four-gauge method.
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Philips Components Product specification

Surface mounted ceramic Class 2, Y5V 16 V,25V and 50 V
multilayer capacitors Base Metal Electrode
0 MBD076 2000 MBDO078

AC
(D_C/3) tan & \,\
I SERED
\ 1500 \
-40
1000
N\
-60
\ 500 \
-80
\\
L
-100 0
0 10 20 30 40 50 =25 0 25 50 75 100
Vpg (V) T (°0)

Fig.3 Typical capacitance change with respect
to the capacitance at 1 V as a function
of DC voltage at 25 °C. Fig.4 Typical tan & as a function of temperature.

MBD077

25
ac
c
(%)
[\
—25 74 \
\
\\
N
=75
-100
-25 (o] 25 50 75 100

T (°C)

Fig.5 Typical capacitance change as
a function of temperature.
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Philips Components

Product specification

N R T R B R AT A e e e e B R A T e e L R S S e B S R N
Surface mounted ceramic

multilayer capacitors

FEATURES

Two standard sizes

For high frequency applications

Supplied in tape on reel

Nickel-barrier end terminations.

APPLICATIONS

e Tuners
Television receivers

Video recorders

All types of cameras
e Telecommunications
e Automotive

Data processing.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
metal electrodes are contained. This
structure gives rise to a high
capacitance per unit volume.

The inner electrodes are connected to
the two terminations and finally
covered with a layer of plated tin
(Nickel-barrier). A cross section of the
structure is shown in Fig.1.

1997 Jun 06

QUICK REFERENCE DATA

Class 2,Z5U50V
Base Metal Electrode

DESCRIPTION VALUE
Rated voltage Ur (DC) 50V
Capacitance range (E12 series) 10 nF to 330 nF
Tolerance on capacitance after +20% (M);
1000 hours —20% to +80% (Z)
Test voltage (DC) for 1 minute 2.5 x Ug

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

10/085/21

terminations

electrodes

/

=
L

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Philips Compon

ents

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, Z5U 50 V

Base Metal Electrode

MECHANICAL

DATA

For dimensions see Table 1.

: o«

b A
fln—ak

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

1997 Jun 06

T Loand L3 i
CASE SIZE L4 w
MIN. MAX. MIN. MAX. MIN.

Dimensions in millimetres

0805 2.0+0.1 1.25 0.1 0.51 1.35 0.25 0.75 0.55

1206 3.210.15 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
Dimensions in inches

0805 0.079 £0.004 | 0.049 +£0.004 0.020 0.053 0.010 0.030 0.022

1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, Z5U 50 V
Base Metal Electrode

SELECTION CHART
& LAST 50V
TWO DIGITS
(nF) OF 12NC 0805 1206
10 36
12 37
15 38
18 39
22 41
27 42
33 43
39 44
47 45
56 46
68 47
82 48
100 49
120 51
150 52
180 53
220 54
270 55
330 56

Thickness classification and packaging quantities

8 mm TAPE WIDTH AMOUNT
AMOUNT PER REEL PER BULK CASE
2180 mm; 7" @330 mm; 13"
0805
PAPER PAPER
4000 10000 10000
4000 10000 10000

1997 Jun 06

108



Philips Components Product specification

Surface mounted ceramic Class 2, Z5U 50 V
multilayer capacitors Base Metal Electrode

ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC number.

Clear text code

Example: 12062E104Z9B20D

SIZE TEMP.
CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0805 2E =2Z5U | 104 = 100000 pF; M £20% ‘l9=50V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking D =BME
the third digit "
1206 signifies thge tiliriber Z -20%/+80% 3 =330 mm; 13" paper fn :rii-r?g?r:a;?r:h
of zeros B =180 mm; 7" blister | America only
F =330 mm; 13" blister
P = bulk case
Ordering code 12NC
22XX 62X X9XXX
Carrier type —L Capacitance value(!)
22 Dblister
38
54 gﬁﬁ(er Tolerance
7  120%
8 -20%/+80%
Danl ? (2)
" o ~
Size 1 reel: @180 mm; 7"
0 0805 5 reel: @330 mm; 13"
1 1206 CcA621 4  bulk case
(1) Refer to Chapter “Selection chart”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic Class 2, Z5U 50 V
multilayer capacitors Base Metal Electrode

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; Z5U base metal electrode dielectric; NiSn terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 25 +1 °C, an atmospheric pressure of
86 to 105 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1 10 nF to 330 nF
Tolerance on capacitance after 1000 hours +20% (M); —20% to +80% (Z)
Tan §; note 1 <4%
Insulation resistance after 1 minute at Ug (DC) Rins > 10000000 Q or

Rins X C > 1000 seconds, whichever is smaller

Maximum capacitance change with respect to capacitance at 25 °C | +22% to -56% at 10 to 85 °C
(for typical values see Fig.5)

Ageing typical 3% per time decade
Resistance to soldering heat 260 °C; 10 seconds
Note

1. Measured at 25 °C, 0.5 Vs and 1 kHz, using a four-gauge method.
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Philips Components Product specification

Surface mounted ceramic Class 2, Z5U 50 V
multilayer capacitors Base Metal Electrode
CCA709 CCA710
AC 2 ‘ tan & =
C N

(%) -10 \\ | (X104)500 \

= A 400

-30 \

o \
300
-40 \ \
. 200 A

o N q

—60 \\\ 100 \\\\

70 h 0 1

0 10 20 30 0 20 40 60 80 100
Vpe (V) T (°C)
Fig.3 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage at 25 °C. Fig.4 Typical tan d as a function of temperature.

CCA711

(%) 0 N

0 20 40 60 80 100
T (°C)

Fig.5 Typical capacitance change as
a function of temperature.
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Surface mounted ceramic

multilayer capacitors

FEATURES

Seven standard sizes

Dense dielectric layers

Maximum capacitance per unit
volume

Supplied in tape on reel.

APPLICATIONS

o Professional electronics
¢ High density consumer electronics
o Automotive.

DESCRIPTION

The capacitor consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The iner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(Nickel-barrier). A cross section of the
structure is shown in Fig.1.

QUICK REFERENCE DATA

Product specification
R ST A T i R R O i i S B P SR R WSS S S S T T L R L e a  w NT [ DARe T S R e 7

Compact series

X7R dielectric

DESCRIPTION VALUE
Rated voltage Ug (DC):
NPO dielectric 25V,50Vand 63V (IEC)

10V, 16V, 25V and 63 V (IEC)

Capacitance range (E12 series):
class 1, NPO dielectric
class 2, X7R dielectric

270 pF to 100000 pF
12 nF to 4.7 uF

Tolerance on capacitance:
class 1, NPO dielectric
class 2, X7R dielectric

+10%, £5% and +2%; note 1
+20%, £10% and £5%

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68):
class 1, NPO dielectric

class 2, X7R dielectric

55/125/56
55/125/56

Note

1. Capacitors with a tolerance of £1% are available on request.

terminations

electrodes

<

/

MLB457

7

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Philips Components Product specification

Surface mounted ceramic

. . Compact series
multilayer capacitors

MECHANICAL DATA

L1 mBB211

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

T Lo and L3 La
CASE SIZE L4 w
MIN. MAX. MIN. MAX. MIN.
Dimensions in millimetres
0402 1.0 £0.05 0.5 £0.05 0.45 0.55 0.20 0.30 0.40
0603 1.6 +£0.10 0.8 £0.07 0.73 0.87 0.25 0.65 0.40
0805 2.0£0.10 1.25 £0.10 0.51 1.35 0.25 0.75 0.55
1206 3.210.15 1.6 £0.15 0.51 1.75 0.25 0.75 1.40
1210 3.210.20 2.510.20 0.51 1.80 0.25 0.75 1.40
1812 4.5+0.20 3.240.20 0.51 1.80 0.256 0.75 2.20
2220 5.7 £0.20 5.0 £0.20 0.51 1.80 025 0.75 2.90
Dimensions in inches
0402 0.040 £0.002 | 0.020 +0.002 0.018 0.022 0.008 0.012 0.016
0603 0.063 £0.004 | 0.032 +0.003 0.029 0.035 0.010 0.026 0.016
0805 0.079 £0.004 | 0.049 +0.004 0.020 0.053 0.010 0.030 0.022
1206 0.126 £0.006 | 0.063 +0.006 0.020 0.069 0.010 0.030 0.056
1210 0.126 £0.008 | 0.098 +0.008 0.020 0.072 0.010 0.030 0.056
1812 0.177 +0.008 | 0.126 +0.008 0.020 0.072 0.010 0.030 0.088
2220 0.224 +0.008 | 0.197 +0.008 0.020 0.072 0.010 0.030 0.114
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Philips Components Product specification

Surface mounted ceramic Class 1, NP0 25V, 50V and 63V
multilayer capacitors compact series

SELECTION CHART FOR NP0

. LAST 25V 50 V AND 63 V
TWO DIGITS
(pF) OF 12NC 0402 0603 0805 1206 1210 1812 2220
150 38 . ]
180 39 [—
220 41
270 42
330 43
390 44
470 45
560 46
680 47
820 48
1000 49
1200 51
1500 52
1800 53
2200 54
2700 55
3300 56
3900 57
4700 58
5600 59
6800 61
8200 62
10000 63
12000 64
15000 65
18000 66
22000 67
27000 68
33000 69
39000 71
47000 72
56000 73
4000 L Values in shaded cells indicate thickness classification.
82000 75
100000 76 B ' [ I

Thickness classification and packaging quantities

. | 8 mm TAPE WIDTH 12 mm TAPE WIDTH
_ THICKNESS AMOUNT PER REEL AMOUNT PER REEL AMOUNT
CLASSIFICATION PER BULK CASE
{B‘\m}- 2180 mm; 7" 2330 mm; 13" 2180 mm; 7" BLISTER
’ PAPER | BLISTER | PAPER | BLISTER 1812 2220 0402 0603 0805
4000 4000 10000 10000 2000 - - - 10000
10000 - 50000 - - - 50000 - -
4000 4000 10000 10000 - - - - 8000
4000 4000 15000 15000 - - E 15000 -
- 3000 - 8000 15000 15000 - - -
_ - 3000 - 8000 - - - - 5000
. dontgs 1 - 2500 B 7000 1000 1000 - - -
f ' = = = = 1000 1000 = = =
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Philips Components Product specification

Surface mounted ceramic Class 1, NP0 25V, 50V and 63 V
multilayer capacitors compact series

ORDERING INFORMATION FOR NP0

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
EXAMPLE: 0603CG102G9B20C

SIZECODE | (o | CAPACITANCE | TOL. | VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0402 CG=NPO | 102=1000 pF; |F+1% 8=25V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking C = compact
0603 thethird digit | o, | 9—50V/63V | A=AgPd 3 =330 mm; 13" paper | 2 = 2-character
slonifiesithe (1812 and marking in North
0805 number of zeros | J +5% 2220 only) B =180 mm; 7" blister | America only
1206 K+10% F =330 mm; 13" blister
1210 P = bulk case
1812
(AgPd only)
2220
(AgPd only)
Ordering code 12NC

22XX XX%(» 0 X XX

Carrier type —L Capacitance value(!)
22 blister
38 paper
54 bulk
Rated voltage - Termination Tolerance
87 25V; Ni-barrier 3 1%
89 50 V; 63V, Ni-barrier 4 2%
90 50 V; 63 V; AgPd@ 5 5%
6 +10%

Size

0402
6 0603
0 0805
1 1206 L Packaging®
2 1210 1 reel: @180 mm; 7"
4 1812 8 reel: @330 mm; 13"
5 222002 ccast9 4 bulk case

(1) Refer to Chapter “Selection chart for NPO”.
(2) AgPd for case sizes 1812 and 2220 only.
(3) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 2, X7R 10V, 16 Vand 25 V

compact series

SELECTION CHART FOR X7TR 10V, 16 VAND 25 V

c LAST 10V 16V 25V
TWO DIGITS
(nF) OF 12NC 0805 0805 1206 1812 0805 1206 1210 1812 2220
12 37 T I R i
15 38 -
18 39 ) I
22 41 === 7 T el
27 2 | ) e s
33 43 N =t T
39 44 o 063101
47 45 - o _ | ]
56 16 - 1 "
68 47 o 1 o N ) A
82 48 ) ) 0.8510.1 N I R
100 49 T
= = 125301 | 0601 -
150 52  0.85 0.1
180 53 . - ]
220 54 o (125201 | 085401 | O I
270 55 B .
330 56
390 57 I |
470 58 B , )
560 59 _—— 091013 |
680 61 i e
820 62 1210175 -
1000 63 725501 | ) | 16122 | 09t013
1200 64
1500 65 v
1800 66 1210175
2200 67 . e
2700 68 - i - e .
3300 69 | li6t022]| L
4890 A Values in shaded cells indicate thickness classification.
4700 72

Thickness classification and packaging quantities

8 mm TAPE WIDTH

12 mm TAPE WIDTH

o AMOUNT
. L?smmf AN:OUNT PER REEL AMOUNT P“ER REEL .. o 08
- om @180 mm; 7 2330 mm; 13" @180 mm; 7" BLISTER

. PAPER | BLISTER | PAPER | BLISTER 1812 2220 0402 0603 0805
- . 06301 4000 4000 10000 10000 2000 = — = 10000
10000 - 50000 ~ - - 15000 - ~
4000 4000 10000 10000 = = = = 8000
- 3000 = 8000 15000 15000 = = -
s 300 |- B0 | - = = = 5000
‘ 1210175 = 2500 = 7000 1000 1000 — = =

161022 = = = = 1000 1000 - = a
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR10V,16 Vand 25 V
compact series

ORDERING INFORMATION FOR X7R 10V, 16 V AND 25 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code

EXAMPLE: 12062R104K8BB0C

Rated voltage - Termination
55 10 V; Ni-barrier

95 16 V; Ni-barrier

96 16 V; AgPd (1812 only)
87 25 V; Ni-barrier

88 25V;AgPd (2220 only)

Size

0402
0805
1206
1210
1812
2220

absND—=O0ON

(1) Refer to Chapter “Selection chart for X7R 10 V, 16 V and 25 V”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.

CCA618

Tolerance
5 5%

6 +10%
7 +20%

Packaging(@

1 reel: @180 mm; 7"
8 reel: @330 mm; 13"
4 bulk case

SIZE CODE gﬁ'x‘: CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0402 2R =X7R | 104 = 100000 pF; | J 5% 6=10V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking C = compact
0805 ::;I,:Irf"gg ?Azlt K +10% =16V A =AgPd 3 =330 mm; 13" paper | 2 = 2-character
(2220 only) R marking in North
1206 number of zeros | M +20% 8=25V B=180mm; 7" blister | Arerica only
1210 F =330 mm; 13" blister
1812 P = bulk case
2220
(AgPd only)
Ordering code 12NC
22XX XXX X6XXX

Carrier type L Capacitance value()

22 blister

38 paper

54 bulk
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 50 Vand 63 V
compact series

SELECTION CHART FOR X7R 50 V AND 63 V

& LAST 50V AND 63 V
TWO DIGITS
(o) OF 12NC 0805 1206 1210 1812 2220
12 37
15 38 o R - R
18 39 o e
22 41 i SEee—e—— B it
27 42 - )
33 43 - - |
39 44 e o o
47 45 B . n
56 46 D ——
68 47 )
82 48 | il
100 49 )
120 51 ) B
150 52 o
180 53 .
220 54 .
270 55 - ;
330 ss | L . b s8pis T GEma
390 57 o
470 58 ) 1
560 59
680 61
820 62 I
1000 63
1200 64 j .
1500 65 . 1wty
1800 66 .
= Values in shaded cells indicate thickness classification. - "
2200 67 1622
Thickness classification and packaging quantities
8 mm TAPE WIDTH 12 mm TAPE WIDTH
AMOUNT PER REEL AMOUNT PER REEL AMOUNT
PER BULK CASE
2180 mm; 7" @330 mm; 13" 2180 mm; 7" BLISTER
PAPER | BLISTER | PAPER | BLISTER 1812 2220 0402 0603 0805
4000 4000 10000 10000 2000 = - = 10000
4000 4000 10000 10000 - - = — 8000
= 3000 - 8000 15000 15000 = = =
= 3000 = 8000 — - = = 5000
S - 2500 N 7000 1000 1000 . - =
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 50 V and 63 V
multilayer capacitors compact series

ORDERING INFORMATION FOR X7R 50 V AND 63 V

Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code
EXAMPLE: 18122R105K9BB0OC

szecope| TEMP. | capacrrance | ToL | voirage | TERMWNATIO PACKAGING MARKING SERIES
0805 2R =X7R | 105 = 1000000 p;. |J 5% 9=50V/63V | B=Ni-barrier |2=180mm;7"paper |0 =no marking C = compact
hird diai
1206 gi‘;ntmgg fr']g“ K +10% A= AgPd 3 =330 mm; 13" paper | 2 = 2-character
1210 number of zeros M £20% 220,009} B =180 mm; 7" blister Z‘;'::gg xgnll\;,orth
1812 F =330 mm; 13" blister
2220 P = bulk case
(AgPd only)
Ordering code 12NC
22XX XXX X6XXX
Carrier type L Capacitance value(!)
22 Dblister
38 paper
54 bulk
Tolerance
Rated voltage - Termination 5 +5%
89 50V; 63 V; Ni-barrier 6 +10%
90 50 V; 63 V; AgPd (2220 only) 7  +20%
Size
0 0805
1 1206 L Packaging®®
2 1210 1 reel: @180 mm; 7"
4 1812 8 reel: @330 mm; 13"
5 2220 CCA617 4 bulk case
(1) Refer to Chapter “Selection chart for X7R 50 V and 63 V”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NP0 25V, 50 Vand 63V
compact series

ELECTRICAL CHARACTERISTICS FOR CLASS 1, CAPACITORS

Class 1 capacitors; NP0 dielectric; NiSn and AgPd terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of

86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION

VALUE

Capacitance range (E12 series); note 1

270 pF to 100000 pF

Tolerance on capacitance after 1000 hours

+10%, 5% and +2%; note 2

Tan §; note 1

<10x 104

Insulation resistance after 1 minute at Ug (DC)

>100000 MQ

Temperature coefficient

(0£30) x 10-6/K

Notes

1. Measuredat 1V, 1 MHz for C <1000 pF and at 1V, 1 kHz for C > 1000 pF, using a four-gauge method.
2. Capacitors with a tolerance of £1% are available on request.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NP0 25V, 50 V and 63 V
compact series

MGA485

40
e N e

x10~8/k)

20

0 =
—
—20
—40
-40 0 40 80 120

T {°C)
Typical values (solid line).

Requirement levels (broken lines).

Fig.3 Typical temperature coefficient as a function
of temperature for NPO dielectric.

MSA620

tan &
(x107%)

-40 0 40 80 120
T (°C)

Fig.4 Typicaltan & as afunction of temperature
for NPO dielectric.

MEA614

Vpc (V)

Fig.5 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage for NPO dielectric.
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Class 1, NP0 25V, 50 Vand 63V
compact series

Surface mounted ceramic
multilayer capacitors

HIGH FREQUENCY BEHAVIOUR OF CERAMIC MULTILAYER CAPACITORS

Ceramic multilayer capacitors (CMC)
from the high voltage series are
suitable for use at high frequencies.
At frequencies below the series

resonance frequency, the CMC can c ESR L
be represented by an equivalent ]
circuit as shown in Fig.6. MEAG09

In general, the quantities C, ESR and
L are frequency dependent. For most
applications, C and L can be regarded
as frequency independent below

1 GHz.

C = capacitance.

ESR = equivalent series resistance which is determined by the energy dissipation
mechanisms (in the dielectric material as well as in the electrodes).

L = equivalent series self-inductance.

The equivalent series self-inductance

Lis: Fig.6 Equivalent series representation of a CMC.

¢ Independent of the dielectric
material.

Using the values of C, L (= 1 nH) and the ESR at a specific frequency (f),
two often used quantities can be derived.

Dependent on the size of the
capacitor, it increases with
increasing length and decreases

2
with increasing width or thickness The impedance (Z) is given by: Z = 1-(2nH°LC (22_7‘f% LC +ESR
of the product. I®

e The value of L is approximately: ’1 _ (2nf) 2LC!
= 0/6 AH 61 6888 Sizo 608 The quality factor (Q) is given by: Q = ~5AiESRC

= S U HEaE iR s, 1008 Table 2 shows maximum Equivalent Series Resistance (ESR) for case sizes

EENEE ) 0805 and 1206 at frequencies of 50 MHz and 100 MHz. The measurements
— 1.5nH for case sizes 1812 and  were taken using equipment type HP4191A.
2220.

Because of the inductance L, Table 2 Maximum ESR for NPO

associated with the CMC, there will CASE | CAPACITANCE | ESRat50MHz | ESR at 100 MHz
be a frequency at which the inductive SIZE (pF) (mQ) (mQ)
reactance will be equal to the
reactance of the capacitor. 0805 470 < C <2200 80 150

1206 2200 < C <8200 80 150

This is known as the series
resonance frequency (SRF) and is
given by:

SRF=—1

2n./LC

At the SRF, the CMC will appear as a
small resistor. The transmission loss
through the CMC at this series
resonance frequency will be low.
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Surface mounted ceramic Class2,X7R10V,16V,25V,50Vand 63 V
multilayer capacitors compact series

ELECTRICAL CHARACTERISTICS FOR CLASS 2, CAPACITORS

Class 2 capacitors; X7R dielectric; NiSn and AgPd terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE

Capacitance range (E12 series); note 1 12 nF to 4.7 uF
Tolerance on capacitance after 1000 hours +20%, £10% and +5%
Tan §; note 1 <2.5%
Insulation resistance after 1 minute at Ug (DC):

C<10nF Rins > 100000 MQ

C>10nF Rins X C > 1000 seconds
Maximum capacitance change as a function of temperature +15%
(for typical values see Fig.9)

Note
1. Measured at 1V, 1 kHz, using a four-gauge method.
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 10V, 16 V, 25V, 50 V and 63 V

compact series

MGA486 - 1

10
AC

(%) o

NN\
16V series\\ \{3 V series

-20

MGA487

600

tan §
(x107%)

o

of temperature for X7R dielectric.

-30 200 \\‘\
\ \ I
40 \ \\
25V series \
-50 ‘ 0
0 20 40 60 -40 0 40 80 120
Voc V) T (°0)
Fig.7 Typical capacitance change with respect
to the capacitance at 1 V as a function of Fig.8 Typical tan § as a function of
DC voltage for X7R dielectric. temperature for X7R dielectric.
MGA489 MSA619
15 - 104
C ESR
10 (@) N
AC C 3N\
C C 10
(%) 5[ /\
g N
o -~ —~_ | J 102 \\ \\ 100 nF 0805 ~
C 1
-5 F \\ \\ A 18H1F2 =8
C 10 ™ /
—10F
=B 1
-40 0 40 80 120 10 105 108 107 108 10°
T (°%C) f (Hz)
Upc=0V. Measuring equipment HP4191A and HP4194A.
Fig.9 Typical capacitance change as a function Fig.10 Typical equivalent series resistance (ESR)

as a function of frequency for X7R dielectric.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

FEATURES

e 4 x capacitors (of the same
capacitance value) per array

Less than 50% board space of an
equivalent discrete component

High volumetric efficiency
e Dense dielectric layers

Supplied in tape on reel or loose in
bag

Increased throughput, by time
saved in mounting

Cost savings on manufacturing
time.

APPLICATIONS

¢ Professional electronics
e High density consumer electronics
e Automotive.

DESCRIPTION

Each capacitor element consists of a
rectangular block of ceramic dielectric
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

The inner electrodes are connected to
the two terminations, either by silver
palladium (AgPd) alloy in the ratio
65 : 35, or silver dipped with a barrier
layer of plated nickel and finally
covered with a layer of plated tin
(Nickel-barrier). A cross section of the
structure is shown in Fig.1.

1997 Jun 06

C-Array: Class 1, NP0 50/63 V

C-Array: Class 2, X7R 16/25 V

QUICK REFERENCE DATA

DESCRIPTION VALUE
Rated voltage Ug (DC):
NPO dielectric 50V and 63 V (IEC)
X7R dielectric 16 Vand 25 V (IEC)

class 1, NPO dielectric
class 2, X7R dielectric:

Capacitance range (E12 series):

22 pFto1nF

X7R dielectric

16V 1 nF to 150 nF
25V 1 nF to 68 nF
Tolerance on capacitance:
NPO dielectric 5%, +10%

+10%, £20%

Sectional specifications

IEC 384-10, second edition 1989-04;
also based on CECC 32 100

Detailed specification

based on CECC 32 101-801

Climatic category (IEC 68)

55/125/56

CcCcA833

Fig.1 Simplified outline.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

C-Array: Class 1, NP0 50/63 V
C-Array: Class 2, X7R 16/25 V

MECHANICAL DATA

For dimensions see Table 1.

CCA610

Fig.2 Dimensional outline.

Physical dimensions

Table 1 Capacitor dimensions for product size 0612 (4 x 0603)

CASE
SIZE

L

ap
w A
MIN. L MAX.

Dimensions in millimetre

0612
(4 x 0603)

3.20 £0.15

1.60 £0.15 0.80 1.20 0.45 £0.15

0.30 +0.15

0.80 £0.15

Dimensions in inches

0612
(4 x 0603)

0.125 +0.006

0.063 +0.006 0.031 0.047 0.018 £0.006

0.012 £0.006

0.031 +0.004
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

C-Array: Class 1, NP0 50/63 V

SELECTION CHART FOR NPO

& LAST 50/63 V ¢ LAST 50/63 V
(oF TWO DIGITS F TWO DIGITS
PF) OF 12NC 0612 (4 x 0603) (pF) OF 12NC 0612 (4 x 0603)
22 37 . 390 44
27 28 470 4
33 29 = 560 46 0.8:0.1
39 31 .. 680 47
47 32 820 48
56 33 1000 49
68 34 840
82 35 - Thickness classification and packaging quantities
100 36
120 37 . ' 8 mm TAPE WIDTH
T 5 THICKNESS AMOUNT PER REEL
. CLASSIFICATION =
180 39 (mm) 2180 mm; 7
220 41 PAPER BLISTER
270 42 0.8+0.1 4000 4000
330 43
ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.
Clear text code
ExAMPLE: 0612CG102J9B200
SIZE TEMP. | CAPACITANCE TOL VOLTAGE | TERMINATION PACKAGING MARKING SERIES
CODE CHAR. .
0612 CG =NPO | 102 = 1000 pF; J 5% 9=50/63V | B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
(4 x 0603) the third digit " B B = r ceramic
signifies the number K +10% A = AgPd B =180 mm; 7" blister 2= Zrchgracter
of zeros marking in North
America only
Ordering code 12NC
22XX XXX X1XXX
Carrier type —L Capacitance value(!)
50 blister
55 paper
Tolerance
Termination 5 5%
i 6 +10%
b m’spnd 7 20
Size Packaging(?
6 0612 (4 x 0603) CCA682 1 reel: @180 mm; 7" reel

(1) Refer to Chapter “Selection chart for NPO”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Philips Components Product specification

Surface mounted ceramic

. . C-Array: Class 1, NP0 50/63 V
multilayer capacitors

ELECTRICAL CHARACTERISTICS FOR CLASS 1, CAPACITORS

Class 1 capacitors; NPO dielectric; NiSn and AgPd terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE
Capacitance range (E12 series); note 1 22 pFto1nF
Tolerance on capacitance after 1000 hours 5%, £10%
Tan §; note 1 <0.1%
Test voltage (DC) for 1 minute 2.5 x UR
Insulation resistance after 1 minute at Ug (DC) >100000 MQ
Temperature coefficient (0 +30) x 10°6/K

Note
1. Measured at 1V, 1 MHz for C <1000 pF and at 1 V, 1 kHz for C > 1000 pF, using a four-gauge method.
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Product specification

Surface mounted ceramic
multilayer capacitors

C-Array: Class 1, NP0 50/63 V

Fig.5 Typical temperature coefficientas
a function of temperature.

MEA614 MEA608
15 10
AC
T tan §
(%) 10 (x10-4)
7.5
5 -
L1
A
0 5
-5
25
-10
-15 0
0 10 20 30 40 50 -40 0 40 80 120
Vpe (V) T (°C)
Fig.3 Typical capacitance change with respect
to the capacitance at 1 V as a function Fig.4 Typicaltanas afunction
of DC voltage. of temperature.
MEA607 CCA075
104
40 f R
TC (MHz) RSz
S, N T SN [ PCNS (| | SR |G — N~
(1078K) = 169 3., | g
o0 - - ===z
L o == Q 1T
- Sl 11
NS L
_""_——‘ N os,,
0 I 102 S
-20
-40
40 0 40 80 120 ! 02 03 4
- 1 10 1 1 10
T (°0) C (pF)

L = 0.6 nH (dotted line).
L =1 nH (solid line).
L = 1.5 nH (broken line).

Fig.6 Series resonance frequency as
a function of capacitance.

1997 Jun 06

130
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Product specification
Surface mounted ceramic
; : C-Array: Class 1, NP0 50/63 V
multilayer capacitors
MEA625 MEA628
108 104
12| . R
(Q) N
102 \‘ \ 1°FF ~\ (Er‘s(?)
Nl 100 pF N I N 10° 5.?10
10 AN NG by S 200
IS, . H.
N i ] 211900
1000 pF N A << TTMHz
N [ ¥R R 50 U]
1 £k ~LT Il MH
X 102
\ 7
107! \,.' S
™N
‘“h.
1072 - = . 10 . )
1 0 10 f (MH2) 10 1 10 102 ¢ Ry 10
Typical values (solid lines).
Maximum values (broken lines).
Measuring equipment HP4191A.
Fig.7 Typical impedance (1Z]) as Fig.8 Equivalent series resistance (ESR) as
a function of frequency. a function of capacitance.

MEA630
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Q
108 N N e 100 L
‘\\ 500 HH— 200 ::MHZA,___, 50 HH
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bN NN
N Ld SN VT
N N N
N \\ ~ N h N \|
102 = =
10
2 3
1 10 10 C (pF) 10

Typical values (solid lines).
Minimum values (broken lines).
Measuring equipment HP4191A.

Fig.9 Quality factor (Q) as a function
of the capacitance.
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Product specification

Surface mounted ceramic
multilayer capacitors

C-Array: Class 2, X7R 16/25 V

SELECTION CHART FOR X7R
c LAST 16V | 25V
TWO DIGITS
(nF) OF 12NC 0612 (4 x 0603)
1 23 . |
1.2 24 . ] |
1.5 25
1.8 26 .
2.2 27 ‘
G s ]
27 28 o
3.3 29
3.9 31 .
4.7 32
5.6 33
6.8 34 .
8.2 35 .. P 0.8:0.1
10 36
12 F 1 a8 0 .
15 38 .
18 39
22 41
S S e S
27 42 0
33 43
39 44 SR S SRS P Sl s S A
47 45 -
56 46 12101 |
68 47 - |
82 48 =
100 49 B - B B -
120 51 -
150 52
Thickness classification and packaging quantities
8 mm TAPE WIDTH
THICKNESS AMOUNT PER REEL
CLASSIFICATION N
: 2180 mm; 7'
(mm)
_ PAPER BLISTER
o801 4000 4000
1201 = 3000
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Surface mounted ceramic

: ' C-Array: Class 2, X7R 16/25 V
multilayer capacitors

ORDERING INFORMATION
Components may be ordered by using either a simple 15-digit clear text code or Philips unique 12NC.

Clear text code

EXAMPLE: 06122R102J8B200

SIZE TEMP.

CODE CHAR. CAPACITANCE TOL. VOLTAGE | TERMINATION PACKAGING MARKING SERIES
0612 2R =X7R | 102 = 1000 pF; J 5% 7=16V B = Ni-barrier 2 =180 mm; 7" paper 0 = no marking 0 = conv.
(095 hedniro g K+10% [8=25V  |A=AgPd B =180 mm; 7" blister | 2= 2-character | “*"2™°

signifies the number marking in North
f
SPZers M20% America only
Ordering code 12NC
22XX XXX X6XXX
Carrier type _|; Capacitance value(!)
50 blister
55 paper
Rated voltage - Terminati ';olen:sr:/oe
10 16 V; Ni-barrier e
. 6 110%
11 16 V; AgPd 7 1+20%
12 25V; Ni-barrier °
13 25V; AgPd
Size Packaging(®)
6 0612 (4 x 0603) CCA683 1 reel: @180 mm; 7" reel
(1) Refer to Chapter “Selection chart for X7R”.
(2) Amount on reel depends on thickness classification, see Section “Thickness classification and packaging quantities”.
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Surface mounted ceramic

: : C-Array: Class 2, X7R 16/25 V
multilayer capacitors

ELECTRICAL CHARACTERISTICS FOR CLASS 2, CAPACITORS

Class 2 capacitors; X7R dielectric; NiSn and AgPd terminations
Unless otherwise stated all electrical values apply at an ambient temperature of 20 +1 °C, an atmospheric pressure of
86 to 106 kPa, and a relative humidity of 63 to 67%.

DESCRIPTION VALUE

Capacitance range (E12 series); note 1:

16V 1 nF to 150 nF

25V 1nF to 68 nF
Tolerance on capacitance after 1000 hours +10%, +20%
Tan §; note 1:

16V <8.5%

25V <2.5%
Insulation resistance after 1 minute at Ug (DC):

C<10nF Rins > 100000 MQ
C>10nF Rins X C > 1000 seconds
Ageing typical 1% per time decade

Note

1. Measured at 1V, 1 MHz for C <1000 pF and at 1 V, 1 kHz for C > 1000 pF, using a four-gauge method.
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Product specification

Surface mounted ceramic
multilayer capacitors

C-Array: Class 2, X7R 16/25 V
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Fig.10 Typical capacitance change with respect
to the capacitance at 1 V as a function of
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a function of temperature.
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Philips Components

Data handbook system

DATA HANDBOOK SYSTEM

Philips Components data handbooks are available for
selected product ranges and contain all relevant data
available at the time of publication and each is revised and
updated regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of each edition.

Our data handbook titles are listed here.

Display components

Book  Title

DCO01  Colour Television Tubes

DC02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04 Colour Monitor and Multimedia Tubes

DC05 Wire Wound Components

Magnetic products

MAO1  Soft Ferrites

MAOQO3 Piezoelectric Ceramics and Specialty Ferrites
MAO4 Dry-reed Switches
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Passive components

PAO1  Electrolytic Capacitors

PA0O2 Varistors, Thermistors and Sensors

PA03  Potentiometers

PA04 Variable Capacitors

PAO5  Film Capacitors

PAO6  Ceramic Capacitors

PAO6A Surface Mounted Ceramic Multilayer Capacitors
PAO8 Fixed Resistors

PA10  Quartz Crystals

PA11  Quartz Oscillators

MORE INFORMATION FROM PHILIPS COMPONENTS?
For more information about Philips Components data
handbooks, catalogues and subscriptions, please contact
your nearest Philips Components sales organization

(see address list on the back cover of this handbook).
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Data handbook system

OVERVIEW OF PHILIPS SEMICONDUCTORS
DATA HANDBOOKS

Our sister product division, Philips Semiconductors, also
has a comprehensive data handbook system to support

their products. Their data handbook titles are listed here.

Integrated circuits
Book  Title

ICO1 Semiconductors for Radio and Audio Systems

IC02  Semiconductors for Television and Video
Systems

IC03 Semiconductors for Wired Telecom Systems

1C04 HE4000B Logic Family CMOS

IC05 Advanced Low-power Schottky (ALS) Logic

1C06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I12C Peripherals

IC13  Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16 CMOS ICs for Clocks and Watches

IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

1C20 80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

IC23  BiCMOS Bus Interface Logic

IC24  Low Voltage CMOS & BiCMOS Logic

IC25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

1C26 IC Package Databook

IC27  Complex Programmable Logic Devices

Discrete semiconductors

SCO01  Small-signal and Medium-power Diodes
SC02 Power Diodes
SC03 Thyristors and Triacs
SC04  Small-signal Transistors
SCO05 Video Transistors and Modules for Monitors
SC06 High-voltage and Switching
NPN Power Transistors
SC07  Small-signal Field-effect Transistors

SC08a RF Power Transistors for HF and VHF
SC08b RF Power Transistors for UHF

SC09 RF Power Modules and Transistors for
Mobile Phones

SC13a PowerMOS Transistors
including TOPFETs and IGBTs

SC13b Small-signal and Medium-power MOS

Transistors
SC14 RF Wideband Transistors
SC15 Microwave Transistors (new version planned)
SC16  Wideband Hybrid IC Modules
SC17  Semiconductor Sensors
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Professional components
PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: see South America

Australia: NORTH RYDE, Tel. +61 2 9805 4455 Fax. +61 2 9805 4466
Austria: WIEN, Tel. +43 1 60 101, Fax. +43 1 60 101 1210

Belarus: MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: SOFIA, Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: SCARBOROUGH, Tel. +1 800 234 7381

Chile: see South America

China/Hong Kong: HONG KONG, Tel. +852 2319 7888, Fax. +852 2319 7700
Colombia: see South America

Czech Republic: see Austria

Denmark: COPENHAGEN, Tel. +45 32 88 2636, Fax. +45 31 57 0044
Finland: ESPOO, Tel. +358 9 615800, Fax. +358 9 61580920

France: SURESNES, Tel. +33 1 40 99 6161, Fax. +33 1 40 99 6427
Germany: HAMBURG, Tel. +49 40 23 53 60, Fax. +49 40 23 536 300
Greece: TAVROS/ATHENS, Tel. +30 1 4894 339/239, Fax. +30 1 4814 240
Hungary: see Austria

India: BOMBAY, Tel. +91 22 4938 541, Fax. +91 22 4938 722
Indonesia: see Singapore

Ireland: DUBLIN, Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: TEL AVIV, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: TOKIO, Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: SEOUL, Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: SELANGOR, Tel. +60 3 750 5214, Fax. +60 3 757 4880
Mexico: EL PASO, TEXAS, Tel. +9-5 800 234 7381

Middle East: see ltaly

Netherlands: EINDHOVEN, Tel. +31 40 27 82785, Fax. +31 40 27 88399
New Zealand: AUCKLAND, Tel. +64 9 849 4160, Fax. +64 9 849 7811
Norway: OSLO, Tel. +47 22 74 8000, Fax. +47 22 74 8341

Philippines: MANILA, Tel. +63 2 816 6380, Fax. +63 2 817 3474
Poland: WARSZAWA, Tel. +48 22 612 2831, Fax. +48 22 612 2327
Portugal: see Spain

Romania: see ltaly

Russia: MOSCOW, Tel. +7 095 755 6918, Fax. +7 095 755 6919
Singapore: SINGAPORE, Tel. +65 350 2538, Fax. +65 251 6500
Slovakia: see Austria

Slovenia: see ltaly

South Africa: JOHANNESBURG, Tel. +27 11 470 5911, Fax. +27 11 470 5494
South America: SAO PAULO, Tel. +55 11 821 2333, Fax. +55 11 829 1849
Spain: BARCELONA, Tel. +34 3 301 6312, Fax. +34 3 301 4107
Sweden: STOCKHOLM, Tel. +46 8 632 2000, Fax. +46 8 632 2745
Switzerland: ZURICH, Tel. +41 1 488 2686, Fax. +41 1 481 7730
Taiwan: TAIPEI, Tel. +886 2 2134 2865, Fax. +886 2 2134 2874
Thailand: BANGKOK, Tel. +66 2 745 4090, Fax. +66 2 398 0793
Turkey: ISTANBUL, Tel. +90 212 279 2770, Fax. +90 212 282 6707
Ukraine: KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: HAYES, Tel. +44 181 730 5000, Fax. +44 181 754 8421
United States: SUNNYVALE, Tel. +1 800 234 7381

Uruguay: see South America

Vietnam: see Singapore

Yugoslavia: BEOGRAD, Tel. +381 11 625 344, Fax. +381 11 635 777

Internet: http://www.semiconductors.philips.com

For all other countries apply to:

Philips Semiconductors,

Marketing & Sales Communications, Building BE-p,

P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands,
Fax. +31-40-2724825
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STANDARD SERIES OF VALUES IN A DECADE FOR RESISTANCES AND CAPACITANCES
According to “/EC publication 63”.

E192 E96 E48 | E192 E96 E48 | E192 E96 E48 | E192 E96 E48 E24 E12 E6 E3
100 100 100 | 178 178 178 | 316 316 316 | 562 562 562 10 10 10 10
101 180 320 569 11
102 102 182 182 324 324 576 576 12 12
104 184 328 583 13
105 105 105 | 187 187 187 | 332 332 332 | 590 590 590 15 15 15
106 189 336 597 16
107 107 191 191 340 340 604 604 18 18
109 193 344 612 20
110 110 110 | 196 196 196 | 348 348 348 | 619 619 619 22 22 22 22
111 198 352 626 24
113 113 200 200 357 357 634 634 27 27
114 203 361 642 30
115 115 115 | 205 205 205 | 365 365 365 | 649 649 649 33 33 33
117 208 370 657 36
118 118 210 210 374 374 665 665 39 39
120 213 379 673 43
121 121 121 | 215 215 215 | 383 383 383 | 681 681 681 47 47 47 47
123 218 388 690 51
124 124 221 221 392 392 698 698 56 56
126 223 397 706 62
127 127 127 | 226 226 226 | 402 402 402 | 715 715 715 68 68 68
129 229 407 723 75
130 130 282 2832 412 412 732 732 82 82
132 234 417 741 91
133 133 133 | 237 237 237 | 422 422 422 | 750 750 750
135 240 427 759
137 137 243 243 432 432 768 768
138 246 437 T
140 140 140 | 249 249 249 | 442 442 442 | 787 787 787
142 252 448 796
143 143 265 255 453 453 806 806
145 258 459 816
147 147 147 | 261 261 261 | 464 464 464 [ 825 825 825
149 264 470 835
150 150 267 267 475 475 845 845
152 271 481 856
154 154 154 | 274 274 274 | 487 487 487 | 866 866 866
156 277 493 876
158 158 280 280 499 499 887 887
160 284 505 898
162 162 162 | 287 287 287 | 511 511 511 | 909 909 909
164 291 517 920
165 165 294 294 523 523 931 931
167 298 530 942
169 169 169 | 301 301 301 [ 536 536 536 [ 953 953 953
172 305 542 965
174 174 309 309 549 549 976 976
176 312 556 988
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