


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 substances that, 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 respectto 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’ or sometimes ‘industrial’ waste. Disposal as domesticwaste is
usually not permitted.
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DEFINITIONS

Data sheet status

Objective 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 resuiting 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=¢gxgyXx '% 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.

Two constructions are shown in Figs 2 and 3.

The electrodes are normally copper, silver or some other
good electrical conductor. For multilayer capacitors
palladium or platinum is used 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.
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For plate capacitors these sheets are fired in a carefully
controlled atmosphere at temperatures between

1200 and 1400 °C. 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.

To prevent silver migration under humid conditions plate
capacitors have copper electrodes. As an extra precaution
the capacitors are lacquered to ensure good behaviour
under humid conditions and to protect the electrodes. The
totally in the ceramic enclosed electrodes of a multilayer
capacitor guarantee good life test behaviour as well.

EQUIVALENT CIRCUIT FOR LEADED CAPACITORS

MBB607

Fig.1 Equivalent circuit.

Definition of symbols; see Fig.1

SYMBOL DESCRIPTION

Capacitance between the two electrodes,
C pius the stray capacitance at the edges and
between the leads.

Insulation resistance of insulation and
dielectric. Generally R, is very high, and of
decreasing importance with increasing
frequency. R, 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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degassing groove

solder

copper

electrode flange

L

epoxy-phenolic
coating

nickel-chromium
adhesive layer u, .
ceramic dielectric

CCA012

Fig.2 Plate capacitor.

terminations _

electrodes

%

ceramic material

Fig.3 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) }

tan § = ‘;‘ =
(@CR)*- oL {1+ («CR)*}

From this formula, tan & can be derived for different frequency ranges as shown in Fig.4.
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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) and ceramic plate capacitors (CPC) up
to and including 1995.

Table 1 Reliability

NUMBER OF | FAILURE RATE AT
CAI::(;I;OR COMPONENT NORMALIZED
HOURS CONDITIONS
CMC 32130000 25FIT
CPC 75660000 1.9 FIT

1996 May 08

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 Tymp = 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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NUMERICAL INDEX

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

SERIES DESCRIPTION PAGE
2222 57 NPO 50 V, NiSn; Microwave 76
2222 58..6 X7R 50V, NiSn 53
2222 58..8 Y5V 50 V, NiSn 66
2222 59 X7R 50V, AgPd 53
2222 60..1 NP0 100 V, NiSn 37
2222 60..6 X7R 100V, NiSn 55
2222 61..1 NPO 100 V, AgPd 37
2222 61..6 X7R 100 V, AgPd (on request) -
222278 X7R 16 V, NiSn 50
2222 86 NP0 50 V, NiSn 33
2222 86 NPO 50 V, AgPd 33
2222 87 X7R 25V, NiSn; Compact 88
2222 88 X7R 25V, AgPd; Compact 88
2222 89..0 NPO 50 or 63 V, NiSn; Compact 86
2222 89..6 X7R 50 or 63 V, NiSn; Compact 88
2222 90..0 NPO 50 or 63 V, AgPd; Compact 86
2222 90..6 X7R 50 or 63 V, AgPd; Compaci 88
2222 91..6 X7R 25V, NiSn 51
2222 91..9 Y5V 25 V BME, NiSn 71
2222 92 X7R 25V, AgPd (on request) -
2222 93..1 NPO 200 V, NiSn 39
2222 93..6 X7R 200 V, NiSn 57
2222 95 X7R 16 V, NiSn; Compact 88
2222 96 X7R 16 V, AgPd; Compact 88
2222 97.1 NPO 500 V, NiSn 41
2222 97..6 X7R 500 V, NiSn 59

1996 May 08 10
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PACKAGING AND ORDERING INFORMATION

Tape on reel

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

CARRIER TAPE

Polycarbonate.
Table 1 Properties of carrier tape
WIDTH
PARAMETER
8.1 t0.2 mm | 12+0.2 mm
Thickness 190 to 280 um:| 240 £20 pm
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 217.6 N
Elongation at break >63% 263%
Surface resistance <1010 Q/sq. <1010 Q/sq.
Softening point 7115°C 7115°C
Thickness 62 um 62 um
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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

1.0 to 7.0 N at a peel-off speed of 120 mm/minute.

Bulk packaging

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

Loose in bag is available on request.

Environmental considerations

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

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

o

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

Ko

|

-

cover tape %
~ N

T >

|
™
N

] P
- f(A| - @ - D Bo
MBG516
Tyl Sl e ey
direction of unreeling
—_—
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 Physical dimensions of blister tape; see Fig.1
TADE CI7E /mm) ANN CIZ7E ANANE —_—— = = P
DIMENSION i = 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 35 3.5 3.5 5.5 5.5 +0.05
Do 15 15 1.5 15 1.5 15 +0.1/-0.0
D4 >1 >1 >1 15 1.5 +0.1/-0.0
Pg; note 2 4 4 4 4 4 4 +0.1
P4 2 4 4 4 8 8 +0.1
Po 2 2 2 2 2 2 +0.05
Notes
1. Typical capacitor displacement in pocket.
2. Py pitch tolerance over any 10 pitches is 0.2 mm.
1996 May 08 12
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Paper tape specifications

- T -
_ ¥
E
cover tape I w
- MBG251
For dimensions see Table 4.
Fig.2 Paper tape.
Table 4 Physical dimensions of paper tape; see Fig.2
TAPE SIZE (mm) AND SIZE CODE
DIMENSION TOLERANCE
0402 (mm)
Ao nominal clearance 0.62 +0.05
Bp nominal clearance 1.12 +0.05
w 8 +0.30
E 1.75 +0.10
F 3.5 +0.05
Do 15 +0.10/-0
Po; note 1 4 +0.05
P+/P2 2 +0.05
T <0.8 -

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

W=
205 —f-J—1275"3"5 N A
LI 1
MSA284
Fig.3 Reel.
Table 5 Reel dimensions; see Fig.3
TAPE WIDTH A N Wy W, MAX.

(mm) (mm) (mm) (mm) (mm)

8 180 62+1.5 8.4 +1.5/-0.0 144

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

1996 May 08
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Leader/trailer tape specification

leader end
cover tape only

railer empty compartments
trailer end with cover tape 120 £ 40 mm —=

 R{Ainl| ES—— T ‘ié :}:%QEQD°U%]°U‘E—:%§ gr@-———:::f R
L

trailer (max. 260 mm) leader =2 400 mm —————————
MEAS529 - 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.
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General data

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 Ly w T
— 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
o 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.

slider shutter

coupled
portion

Fig.5 Bulk case outlines.

1996 May 08
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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.
e Maximum environmental 8 5 25
friendliness 180
A 12 10
¢ Reduced handling time 330 8 5 15

Economic usage of packaging
Customized labelling (bar codes).

N
uemaan 114020
AR
oy oy
R

o A0 e 5o
R
‘am edon0. o 8304
LT A T
e 200G

i
gty

end cap

adhesive

tape-on-reel
tape

MLB672

Fig.6 Multi-pack box outline.
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COMPOSITION OF THE 15-DIGIT CODE; note 1

X X X X X X X X X X X
Size (mm) T TTTTTT T Additional code
0402 1.0x0.5 M microwave series
0603 1.6x0.8 R professional series
0805 2.0x1.25 — all other series
1206 3.2x1.6
1210 32x2.5
1812 45x3.2
2220 5.7x5.0 L Additional code
B X7R
Dielectric material C compact series
CG NPO — all other series
2R X7R A Y5V
2F Y5V D BME (Y5V)
Capacitance value L Packaging
First two digits of the capacitance value in pF B tape on reel; ©180 mm
F tape on reel; @330 mm
Multiplier P bulk case
8 x 0.01
9 x0.1 '—————— End termination
0 x1 A AgPd
1 x 10 B NiSn
2 x102
3 x108
4  x10* L————— Rated voltage
5 x10° 7 16V
6 x10° 8 25V
9 50/63 V; note 2
Tolerance 0 100V
B  +0.1 pF B 200V
C +0.25pF D 500V
D +0.5pF
F +1.0%
G +2.0%
J  15.0%
K  $10.0%
M £20.0%
Z  -20.0%/+80.0%

Notes
1. When using this 15-digit code, check the relevant selection chart to ensure that the chosen combination is available.
2. Rated voltage of 63 V is only for the “Compact series”.
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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

N

2R1 55/125/56
1206A 100n +/-10% 50V

@

M A O AR

4 BATCH 000307240

M

5 ORIG A670 RrRPC R

IIIlIﬂIIIIIl[IlIIIIl|Iﬂlli!¥|ﬂllll|!ﬂl|llllllmﬁlllllllllﬂ|||Illlﬂllﬂ

s QTY 4000 DATE 9303

7 TYPE 12062R104K9ABB

RN R

CODENO 2222 591 16641

(=

*

||||||IIlllﬂllllllilllﬂlllﬂlmlllmMilllmllﬂlﬂlllllllﬂlllﬁﬂlllllllﬂllﬂll

~

__J

MRC308.1

LINE MARKING EXPLANATION
1. Country of origin
2. Material code and climatic category

3. Size, termination code, value,
tolerance and rated voltage

Unique batch number

5. Country of origin in code: A670 is
Holland

6. Quantity and date code
7. 15-digit code
8. Catalogue number (12NC)

Fig.7 Packaging label (example).

1 BATCH 000307240 PHILIP
2 4000 A670 RS 9303

3 2R1 55/125/56

4 1206A 100n +/-10% 50V

5 12062R104KSABB

|llllllllllll!ﬂlIIIIIHIIIIIIIHIIlIIIIIlIlIIIIIIIlllllll!llllllll!lllllllIIII

\® CODENO 2222 591 16641

Illll!llllllllllllllilIIIIIHNIIIIHII!IIIIHIllllIIIIllII )

MRCSO/1
Fig.8 Reel label (example).

LINE MARKING EXPLANATION

1. Unique batch number

2 Quantity and date code

3. Material code and climatic category
4 Size, termination code, value,

tolerance and rated voltage
15-digit code
6. Catalogue number (12NC)

o

1996 May 08
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General data

METHOD OF MOUNTING AND DIMENSIONS OF
SOLDERLANDS

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.

MLAB59

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

Fig.9 Reflow soldering.

1996 May 08
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MLA8E1

__— second wave

first wave — - ~5Kis

_ =~2K/s

_—

~200Ks

forced
cooling

] 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.

T - MLA60
0

20t040s
]

external preheating
100 °C

o
S
|

internal preheating,
e.g. by infrared,
max. 2 K/s

@
o

Ll

o

LIS O B B e B B O N B R B B B

0 50 100 150 200 250

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

Fig.11 Vapour phase soldering.
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r

0

9.9.0.0.0.0.0.0.9.0_
R

XX

..v..
CRXK
0aVata Va0 0a0. 0.9,

|
\

preferred direction during wave soldering

E = available track area under the CMC.

Fig.12 Recommended dimensions of solderlands.

722

T T 7] solder resist
| pattern

1

solder land /
solder paste
pattern

occupied area

tracks

CCA045

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

FCOTPRINT DIMENSICONS

SIZE PLACEMENT
CODE (mm) PROCESSING REMARKS ACCURACY
A B c D E F G (mm)
0402 1.5 0.5 0.5 0.5 0.10| 1.75| 0.95 +0.15
0603 23 0.7 0.8 0.9 0.26| 2.7 1.5 +0.15
0603 2.3 0.5 0.9 0.9 0.0 2.7 1.5 . +0.25
IR or hot plate soldering
0805 2.8 0.9 095| 1.4 045| 3.2 21 +0.25
1206 4.0 2.0 1.0 1.8 1.4 4.4 25 +0.25
1210 4.0 2.0 1.0 2.7 1.4 4.4 34 +0.25
1812 5.4 3.3 1.05| 3.5 2.7 5.8 4.1 . +0.25
ceramic substrate only
2220 6.6 4.5 1.05| 53 3.9 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 | [ bCiENT
CODE TRACKS
A B c D E F G (mm) (mm)
0603 2.4 1.0 0.7 0.8 0.2 3.0 1.9 1x(0.2x0.8) +0.10
0603 2.7 0.9 0.9 0.8 0.0 3.2 2.1 1x(0.3x0.8) +0.25
0805 3.2 1.4 0.9 1.3 0.36| 4.1 25 1x(0.3x1.3) +0.15
0805 3.4 1.3 1.05( 1.3 0.2 4.3 2.7 1%x(0.2x1.3) +0.25
1206 4.8 2.3 1.25| 1.7 125| 5.9 3.2 3x(0.25%x1.7) +0.25
1210 5.3 2.3 1.5 2.6 1.25| 6.3 4.2 3x(0.25x 2.6) +0.25
1996 May 08 22
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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

260 \

(°c) LEACHING
240 (DISSOLUTION > 10 %)

N\

N
220 \

N

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.
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TESTS AND REQUIREMENTS

Table 11 Test procedures and requirements

to the line joining the
terminations and in a plane
parallel to the substrate

IEC 384-10/ | IEC 68-2
CECC 32100 TEST TEST PROCEDURE REQUIREMENTS
CLAUSE METHOD
4.4 mounting the capacitors may be mounted | no visible damage
on printed-circuit boards or
ceramic substrates by applying
wave soldering, reflow
soldering (including vapour
phase soldering) or conductive
adhesive
45 visual inspection and | any applicable method using in accordance with
dimension check x 10 magnification specification
4.6.1 capacitance class 1: within specified tolerance
C <1000 pF, f =1 MHz;
C > 1000 pF, f = 1 kHz;
measuring voltage 1 V at 20 °C
class 2: measured 1000 hours after
for all capacitors f = 1 kHz; date of manufacture
measuring voltage 1V at 20 °C
4.6.2 tan d class 1: in accordance with
C <1000 pF, f = 1 MHz; specification
C > 1000 pF, f = 1 kHz;
measuring voltage 1V at 20 °C
class 2:
for all capacitors f = 1 kHz;
measuring voltage 1V at 20 °C
4.6.3 insulation resistance at Ug (DC) for 1 minute in accordance with
specification
4.6.4 voltage proof Ug<100V: no breakdown or flashover
2.5 x Ug for 1 minute;
Ugr> 100 V:
1.5 x Ug +100 for 1 minute
4.7.1 temperature coefficient | class 1: between minimum and | in accordance with
maximum temperature specification
4.7.2 temperature class 2: between minimum and | in accordance with
characteristic maximum temperature specification
4.8 adhesion aforce of 5 N applied for 10 s | no visible damage

1996 May 08
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IEC 384-10/ | IEC 68-2
CECC 32100 TEST TEST PROCEDURE REQUIREMENTS
CLAUSE METHOD
4.9 bond strength of mounted in accordance with no visible damage
plating on end face CECC 32 100, paragraph 4.4
conditions: bending AC/C:
1 mm at a rate of 1 mm/s, class 1: 1%
radius jig. 340 m/m class 2, X7R: <10%
class 2, Y5V: <20%
4.10 Tb resistance to soldering | 260 +5 °C for 10 0.5 sina the terminations shall be well
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 leaching | 260 £5 °C for 30 1 s in a static | using visual enlargement of
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 for2+0.5sina
solder bath at 235 5 °C
412 Na rapid change of preconditioning, class 2 only: no visible damage after

temperature NPO/X7R: -55 to +125 °C; 24 hours recovery
5 cycles
) o, AC/C:
\s(ivéi;’ 10 +85 °C; class 1: <1% or 1 pF
Y class 2, X7R: £15%
class 2, Y5V: <£20%
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Philips Components

Surface mounted ceramic
multilayer capacitors

General data

IEC 384-10/
CECC 32 100 TEST
CLAUSE METHOD

IEC 68-2

TEST

PROCEDURE

REQUIREMENTS

4.14 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 RCgr=25s,
whichever is less

class 2:

1000 MQ or RiCr 2 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
voitages

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 =250 s,
whichever is less

CECC 32101 - 801

damp heat
accelerated,
steady state

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

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

1996 May 08
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General overview

Surface mounted ceramic
multilayer capacitors
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

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); loose in bag available
on request

For high frequency applications

NiSn terminations (AgPd on
request).

APPLICATIONS

e Consumer electronics
e Telecommunications
o 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 siiver
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.

1996 May 03

QUICK REFERENCE DATA

Class 1, NPO

DESCRIPTION

VALUE

Rated voltage Ug (DC)

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

note 1:
general purpose; 50 V; note 2
general purpose; 100 V
narrow tolerance; 50 V
high voltage; 200 V
high voltage; 500 V

Capacitance range (E12 series);

0.47 pF to 10000 pF
0.47 pF to 4700 pF
0.47 pF to 3300 pF
10 pF to 1500 pF

10 pF to 1000 pF

Tolerance on capacitance:
C>10pF
C<10pF

+10%, 5%, ¥2% and 1%
+0.5 pF, £0.25 pF and +0.1 pF

Test voltage (DC) for 1 minute:
50 Vand 100 V
200V
500 V

2.5><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

. = 7

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
.4 Lo L— Lg —»I L3 “
| Lq | msB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
L W T Loand L3 Ly
1
CASESIZE |  (\'m) (mm) MIN. MAX. MIN. MAX. MIN.
(mm) (mm) (mm) (mm) (mm)
0402 1.0 £0.05 0.5 +0.05 0.45 0.55 0.15 0.30 0.4
0603 1.6 £0.1 0.8 +0.07 0.73 0.87 0.25 0.65 0.4
0805 2.01+0.1 1.25 0.1 0.51 1.35 0.25 0.75 0.55
1206 3.210.15 1.6 10.15 0.51 1.75 0.25 0.75 1.4
1210 3.210.2 2.510.2 0.51 1.8 0.25 0.75 1.4
1812 4.510.2 3.2+0.2 0.51 1.8 0.25 0.75 2.2
2220 5.7 £0.2 5.0+0.2 0.51 1.8 0.25 0.75 2.9
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 1, NPO 50 V
general purpose series

SELECTION CHART FOR 50 VOLT GENERAL PURPOSE SERIES

0402 0603 0805 1206 1210 1812 2220
c LAST TWO - - - - -
DIGITS OF NiSn NiSn NiSn NiSn NiSn NiSn AgPd
®F 12NC
8 mm TAPE WIDTH 12 mm TAPE WIDTH
0.47 477 10 4 1 1
0.56 567 10 4 1 1
0.68 687 10 4 1 1
0.82 827 10 4 1 1
1.0 108 10 4 1 1
12 128 10 4 1 1
1.5 158 10 4 1 1
1.8 188 10 4 1 1
22 228 10 4 1 1
2.7 278 10 4 1 1
3.3 338 10 4 1 1
3.9 398 10 4 1 1
4.7 478 10 4 1 1
5.6 568 10 4 1 1
6.8 688 10 4 1 1
8.2 828 10 4 1 1
10 109 10 4 1 1
12 129 10 4 1 1
15 159 10 4 1 1
18 189 10 4 1 1
22 229 10 4 1 1
27 279 10 4 1 1
33 339 10 4 1 1
39 399 10 4 1 1
47 479 10 4 1 1 3
56 569 10 4 1 1 3
68 689 10 4 1 1 3
82 829 10 4 1 1 3
100 101 10 4 1 1 3
120 121 10 4 1 1 3
150 151 4 1 1 3
180 181 1 1 3
220 221 1 1 3
270 271 1 1 3
330 331 1 1 3 3
390 391 1 1 3 3
470 471 2 1 3 3 3
560 561 2 1 3 3 3
680 681 2 1 3 3 3
820 821 2 1 3 3 3
1000 102 2 1 3 3 3
1200 122 1 3 3 3
1500 152 2b 3 3 3
1800 182 2b 3 3 3
2200 222 2b 3 3 3
2700 272 2b 3 3 3
3300 332 5 3 3 3
3900 392 3 3 3
4700 472 5 3 3
5600 562 3 3
6800 682 Values in shaded cells indicate thickness classification, see 3
8200 822 “Thickness classification and packaging quantities”. 3
10000 103 [ [ 3

1996 May 03
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
general purpose series

Thickness classification and packaging quantities

2220 (AgPd only)

8 mm TAPE WIDTH 12 mm TAPE WIDTH AMOUNT
THICKNESS AMOUNT PER REEL AMOUNT PER REEL
CLASSIFICATION 2180 mm PER BULK CASE
(mm) 2180 mm @330 mm
1812 2220 0402 0603 0805
1=0511007 4000 10000 - - - - 10000
2-0.850.1 4000 10000 - - - - 8000
2b=08101.0 4000 10000 B B — B -
3=0511010 4000 10000 2000 1500 — - -
4=0.820.07 4000 15000 - - B 15000 -
5=09101.3 3000 8000 - B - - -
10 = 0.45 10 0.55 10000 50000 - - 50000 - -
COMPOSITION OF THE ORDERING CODE (12NC); note 1
2 2 XX 8 X X X X
Carrier tape L Capacitance value®®
22 Dblister
38 paper tape (0402 only) Tolerance
NiSn terminations
4 0.25pF forC=56108.2pF

+2.0% for C > 10 pF

5 +0.25 pF for C = 0.47 to 4.7 pF
0.5 pF for C = 5.6 t0 8.2 pF
+5.0% for C 2 10 pF

6 .£10% for C > 10 pF

AgPd terminations
1 10.25 pF for C = 5.6 t0 8.2 pF
+2.0% for C 2 10 pF
2 10.25 pF for C = 0.47 to 4.7 pF

Size
1 0805
2 1210
3 1206
5 1812
6
7 0603
9 0402
Packaging®

1 reel: 180 mm
7 reel: @330 mm
4 bulk case; case sizes 0402, 0603 and 0805 only

+0.5 pF for C = 5.6 to 8.2 pF
+5.0% for C 2 10 pF
3 +10% for C> 10 pF

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 50 volt general purpose series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 50 volt general purpose series”.

1996 May 03
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Philips Components Product specification

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

SELECTION CHART FOR 50 VOLT NARROW TOLERANCE SERIES

0603 0805 1206
o5 Al Nisn Nisn Nisn
8 mm TAPE WIDTH
0.47 477 4 1 1
0.56 567 4 1 1
0.68 687 4 1 1
0.82 827 4 1 1
1.0 108 4 1 1
1.2 128 4 1 1
1.5 158 4 1 1
1.8 188 4 1 1
22 228 4 1 1
2.7 278 4 1 1
3.3 338 4 1 1
3.9 398 4 1 1
4.7 478 4 1 1
5.6 568 4 1 1
6.8 688 4 1 1
8.2 828 4 1 1
10 109 4 1 1
12 129 4 1 1
15 159 4 1 1
18 189 4 1 1
22 229 4 1 1
27 279 4 1 1
33 339 4 1 1
39 399 4 1 1
47 479 4 1 1
56 569 4 1 1
68 689 4 1 1
82 829 4 1 1
100 101 4 1 1
120 121 4 1 1
150 151 4 1 1
180 181 1 1
220 221 1 1
270 271 1 1
330 331 1 1
390 391 1 1
470 471 2 1
560 561 2 1
680 681 2 1
820 821 2 1
1000 102 2 1
1200 122 1
1500 152 2b
1800 182 2b
2200 222 Values in shaded cells indicate thickness classification, see 2b
2700 272 “Thickness classification and packaging quantities”. 2b
3300 332 [ 5
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Philips Components Product specification

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

Thickness classification and packaging quantities

THICKNESS 8 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL PER BULK CASE
(mm) 2180 mm 2330 mm 0603 0805
1=0511007 4000 10000 = 10000
2-085%0.1 4000 10000 = 8000
2b=08101.0 4000 10000 - -
4=08007 4000 15000 15000 -
5-091t01.3 3000 8000 = -

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 2 2 8 6 X X

Size T L Capacitance value(®
1 0805
3 1206
7 0603

Packaging® Tolerance
1 reel: @180 mm NiSn terminations
7 reel: @330 mm 4 0.1 pF for C =0.47 to 4.7 pF
4 bulk case; case sizes 0603 and 0805 only 8 0.1 pF forC=5.6108.2 pF

+1% for C > 10 pF
Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 50 volt narrow tolerance series”.
3. Amount on reel depends on thickness classification see Chapter “Selection chart for 50 volt narrow tolerance series”.
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Philips Components Product specification

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

SELECTION CHART FOR 100 VOLT GENERAL PURPOSE SERIES

0805 1206 1210 1812 2220
c LAST TWO - - -
(oF) DIC;‘-ITNS OF AgPd ] NiSn AgPd NiSn AgPd NiSn AgPd NiSn AgPd
2Ne 8 mm TAPE WIDTH 12 mm TAPE WIDTH
047 05 1 1
0.56 06 1 1
0.68 07 1 1
0.82 08 1 1
1.0 09 1 1
1.2 " 1 1
15 12 1 1
1.8 13 1 1
2.2 14 1 1
2.7 15 1 1
3.3 16 1 1
3.9 17 1 1
4.7 18 1 1
5.6 19 1 1
6.8 21 1 1
8.2 22 1 1
10 23 1 1 1 1
12 24 1 1 1 1
15 25 1 1 1 1
18 26 1 1 1 1
22 27 1 1 1 1
27 28 1 1 1 1
33 29 1 1 1 1
39 31 1 1 1 1
47 32 1 1 1 1 3 3
56 33 1 1 1 1 3 3
68 34 1 1 1 1 3 3
82 35 1 1 1 1 3 3
100 36 1 1 1 1 3 3
120 37 1 1 1 1 3 3
150 38 1 1 1 1 3 3
180 39 1 1 1 1 3 3
220 41 1 1 1 1 3 3
270 42 1 1 1 1 3 3
330 43 1 1 1 1 3 3
390 44 1 1 1 1 3 3
470 45 2 2 1 1 3 3
560 46 2 2 1 1 3 3
680 47 2 2 1 1 3 3
820 48 2 2 1 1 3 3
1000 49 2 2 1 1 3 3
1200 51 1 1 3 3 3 3
1500 52 2b 2b 3 3 3 3
1800 53 2b 2b 3 3 3 3
2200 54 2b 2b 3 3 3 3
2700 55 2b 2b 3 3 3 3
3300 56 5 5 3 3 3 3 3
3900 57 3 3 3 3 3
4700 58 5 5 3 3 3
5600 59 3 3 3
6800 61 Values in shaded cells indicate thickness classification, see 3
8200 62 “Thickness classification and packaging quantities”. 3
10000 63 | | 3
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 100 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 PER
CLASSIFICATION 2180 BULK CASE
mm
(mm) 2180 mm 330 mm
1812 2220 0805

1=0511007 4000 10000 - - 10000

2=0.850.1 4000 10000 - - 8000
2b=0.8101.0 4000 10000 - - -

3=051t01.0 4000 10000 2000 1500 -

5=09101.3 3000 8000 — - -

COMPOSITION OF THE ORDERING CODE (12NC); note 1
2 2 2 2 X X X X X

1

Termination
60 NiSn
61  AgPd

Size
0 0805
1 1206
2 1210
4 1812
5 2220

Packaging®

X

I Capacitance value@

Tolerance

1@ +0.25 pF for C < 8.2 pF

20 +0.5 pF for C = 5.6 to 8.2 pF
4 +2% for C > 10 pF

5 +5% for C > 10 pF

6 +10% for C 2 10 pF

1 reel: @180 mm
7 reel: @330 mm
4 bulk case (0805 NiSn only)

1 NPO

Dielectric material

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 100 volt general purpose series”.
3. Only available with AgPd terminations.

4. Amount on reel depends on thickness classification see Chapter “Selection chart for 100 volt general purpose

series”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NP0 200 V
high voltage series

SELECTION CHART FOR 200 VOLT HIGH VOLTAGE SERIES

0805 1206 1210 1812
c LAST TWO
DIGITS NiSn NiSn NiSn NiSn
(pF) OF 12NC
8 mm TAPE WIDTH 12 mm TAPE WIDTH
10 23 2 2b
12 24 2 2b
15 25 2 2b
18 26 2 2b
22 27 2 2b
27 28 2 2b
33 29 2 2b
39 31 2 2b
47 32 2 2b 2b
56 33 2 2b 2b
68 34 2 2b 2b
82 35 2 2b 2b
100 36 2 2b 2b
120 37 2 2b 2b
150 38 6 2b 2b
180 39 2b 2b
220 41 2b 2b
270 42 2b 2b
330 43 2b 2b 2b
390 44 2b 2b 2b
470 45 2b 2b 2b
560 46 5 2b 2b
680 47 2b 2b
820 48 5 2b
1000 49 Values in shaded cells indicate thickness classification, see 5 2b
1200 51 “Thickness classification and packaging quantities”. 2b
1500 52 [ 2b
Thickness ciassification and packaging quantities
THICKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL AMOUNT PER REEL PER BULK CASE
(mm) 180 mm @330 mm 180 mm 0805
2=0.8510.1 4000 10000 - 8000
2b=0.8101.0 4000 10000 2000 -
5=09t01.3 3000 8000 1500 -
6=1.2510.1 3000 8000 - -
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Philips Components Product specification

Surface mounted ceramic Class 1, NPO 200 V
multilayer capacitors high voltage series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 2 2 X X X X X X X

Rated voltage Up, _E Capacitance value®@
Termination composition

93 200 volt; NiSn
Size Tolerance

0 0805 4 2%

1 1206 5 5%

2 1210 6 +10%

4 1812 +1% on request
Packaging® L Dielectric material

1 reel: @180 mm; 8 mm width; case sizes 0805, 1206, 1210 only 1 NPO

reel: @180 mm; 12 mm width; case size 1812 only
5 reel: @330 mm; 8 mm width; case sizes 0805, 1206, 1210 only

bulk case (0805 only)

N

Notes

1. For detaiis of the 15-digit code refer to this handbook, Section “Generai”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 200 volt high voltage series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 200 volt high voltage series”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 500 V
high voltage series

SELECTION CHART FOR 500 VOLT HIGH VOLTAGE SERIES

1206 1210 1812
('ﬁ:) AT i aiTs Nisn Nisn Nisn
8 mm TAPE WIDTH 12 mm TAPE WIDTH

10 23 2b

12 24 2b

15 25 2b

18 26 2b

22 27 2b

27 28 2b

33 29 2b

39 31 2b

47 32 2b 2b

56 33 2b 2b

68 34 2b 2b

82 35 2b 2b
100 36 2b 2b
120 37 2b 2b
150 38 2b 2b
180 39 2b 2b
220 41 5 2b
270 42 2b
330 43 2b 2b
390 44 5 2b
470 45 5 2b
560 46 2b
680 47 Values in shaded cells indicate thickness classification, see 2b
820 48 “Thickness classification and packaging quantities”. 5

1000 49 5

Thickness classification and packaging quantities

THICKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH
CLASSIFICATION AMOUNT PER REEL AMOUNT PER REEL
(mm) 2180 mm @330 mm 2180 mm
26=0810 1.0 4000 10000 2000
5-091013 3000 8000 1500
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Philips Components Product specification

Surface mounted ceramic Class 1, NP0 500 V
multilayer capacitors high voltage series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 22 2 X X X X X X X
T T TT

Rated voltage Ug, .l; Capacitance value®®
Termination composition

97 500 volt; NiSn

Size L——— Tolerance
1 1206 4 2%
2 1210 5 15%
4 1812 6 *10%

+1% on request

Packaging® Dielectric material
1 reel: @180 mm; 8 mm width; case sizes 1206, 1210 only 1 NPO
reel: @180 mm; 12 mm width; case size 1812 only

5 reel: @330 mm; 8 mm width; case sizes 1206, 1210 only

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 500 volt high voltage series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 500 volt high voltage series”.
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Philips Components Product specification

Surface mounted ceramic

) ) Class 1, NPO
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:
general purpose; 50 V 0.47 pF to 10000 pF
general purpose; 100 V 0.47 pF to 4700 pF
narrow tolerance; 50 V 0.47 pF to 3300 pF
high voltage; 200 V 10 pF to 1500 pF
high voltage; 500 V 10 pF to 1000 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(% + 0.7) x107* or 30 10‘4, 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-%/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 from 0.47 pF to 150 pF have a temperature coefficient of
(0 +£30) x 1076/K.
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Philips Components

Product specification

Surface mounted ceramic

. . Class 1, NPO
multilayer capacitors
MEA607 10 MEA608
tan §
40
Tc (x10-4)
oy [T T 1177 75
20 el ==
——T et
T ]
0 —_—t—r 5
-20
25
-40
oL
-40 0 40 80 120 - 40 0 40 80 120
T (°%C) T Q)

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.

MEA614

0 10 20 30 40 50
Vpc V)

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

MGA457 - 1

AC

(%)
0.5

0 250 500
Vbc V)

High voltage series.

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

Product specification

Surface mounted ceramic
) ) Class 1, NPO
multilayer capacitors ’
; 04 CCA075 10 3 MEA625
o S R
(MH2) T ISR 102 B 10 pF[]
108 NI E
S = N{J[ 100 pF| X y
\~ A& 10 \\ ™
MR N\ A
102 Y ::gg 000 pF, { Ral’
=t 1 N A\
1}
AY
° 107" \.’
1 " " " 107 2 3
1 10 10 10 C (oF) 10 1 10 1 f (MHz)

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

Fig.7 Series resonance frequency
as a function of capacitance.

Case sizes 0603 to 1210.

Fig.8 Typical impedance (|Z|)
as a function of frequency.

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

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

MEA628
104
ESR
(mQ)
500
108 MHz
— 200
FH—MHz
? T 00
- z
7 T /r| 50 HH
—1 T il MH
102 >
s
SN
N
N
\~h.
10
1 10 102 ¢ op 10°
Case sizes 0603 and 0805.

MEA629

104
ESR
(mQ)
500
103 MHz
~ 200
MHz -1 100
7
FL Hz 50 111
=R MHz 1
T
102 ==
S "
N
™
10 > s
1 10 102 ¢ 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.10 Equivalent series resistance (ESR)
as a function of capacitance.
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Philips Components Product specification

Surface mounted ceramic

) . Class 1, NPO
multilayer capacitors

MEA630 MEA631
104 104
Q Q
50 I
MHz Y
\\~
10 10
1 10 102 ¢ 10° 1 10 102 ¢ o 10°
Case size 1206.
Case sizes 0603 and 0805. Typical values (solid lines).
Typical values (solid lines). Minimum values (broken lines).
Minimum values (broken lines). Measuring equipment HP4191A.
Measuring equipment HP4191A. For C > 1 nF, Quin = 35 measured at 50 MHz.
Fig.11 Quality factor (Q) as a function of Fig.12 Quality factor (Q) as a function of
the capacitance. the capacitance.
MGA458 MGA459
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Q) mQ)
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Case size 0805. Case size 1206.
High voltage 200 V. High voltage 200 V.
Fig.13 Typical equivalent series resistance as Fig.14 Typical equivalent series resistance as
a function of frequency. a function of frequency.
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Product specification

Surface mounted ceramic

_ , Class 1, NPO
multilayer capacitors
MLB198
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= c ESR L
50 Y 220 pF A
D MEA609
30
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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 603
— 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%.

1996 May 03

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 = ———
2rn.J/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

1 - (21‘Cf)2LC+ ESR

by: Z = —3rc

The quality factor (Q) is given

. A _11-(2rf)2LC|
by: Q = — TFsSRC



Philips Components Product specification
L

Surface mounted ceramic Class 2, X7R

multilayer capacitors
L _________________________________________________-________________________ |

FEATURES QUICK REFERENCE DATA
e Seven standard sizes DESCRIPTION VALUE
¢ High capacitance per unit volume Rated voltage Ug (DC) 16V,25V,50V, 100V, 200 V and
o Supplied in tape on reel or in bulk 500 V (IEC)

case; loose in bag available on Capacitance range (E12 series);

request note 1:
¢ NiSn terminations (AgPd on 16V 22 nF to 680 nF

request). 25V 10 nF to 470 nF

50 V; note 2 100 pF to 1 puF

APPLICATIONS 100V 180 pF to 330 nF
o Consumer electronics, for 200 V 180 pF to 120 nF

example: 500 V 470 pF to 15 nF

— Tuners Tolerance on capacitance +20%, +10%, +5%

— Television receivers Test voltage (DC) for 1 minute:

- Video recorders 16V, 25V, 50 V and 100 V 2.5x Ug

— All types of cameras 200V 3xUR
e Telecommunications 500 V 2x Ugr
e Automotive Sectional specifications IEC 384-10, second edition 1989-04;
« Data processing. also based on CECC 32 100

Detailed specification based on CECC 32 101-801

DESCRIPTION Ciimatic category (iEC 68) 55/125/56
The capacitor consists of a Notes

rectangular block of ceramic dielectric 1. Non E12 values are available on request.
in which a number of interleaved
precious metal electrodes are
contained. This structure gives rise to
a high capacitance per unit volume.

2. Also applicable for applications up to 63 V.

The inner electrodes are connected to terminations
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 electrodes

(NiSn). A cross section of the Z -
structure is shown in Fig.1. @4@
l p, MLB457

ceramic material

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

Surface mounted ceramic

. . Class 2, X7R
multilayer capacitors
MECHANICAL DATA
T < —
T w
I N e
o] Lo L— Lg —»‘ L3 }‘
L1 | wmBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
L w T Lrand L3 Lg
1
CASESIZE | () (mm) MIN. MAX. MIN. MAX. MIN.
(mm) (mm) (mm) (mm) (mm)
0402 1.0 £0.05 0.5 +£0.05 0.45 0.55 0.15 0.30 0.4
0603 1.6 0.1 0.8 £0.07 0.73 0.87 0.25 0.65 0.4
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 1.4
1210 3.210.2 2.5+0.2 0.51 1.8 0.25 0.75 1.4
1812 4.510.2 3.2+10.2 0.51 1.8 0.25 0.75 2.2
2220 5.7 0.2 5.0+0.2 0.51 1.8 0.25 0.75 2.9
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Philips Components Product specification

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

SELECTION CHART FOR 16 VOLT SERIES

0402 0603 0805 1206
(:i:) LAST TWO IGITS Nisn Nisn Nisn Nisn
8 mm TAPE WIDTH
47 32 10
5.6 33 10
6.8 34 10
8.2 35 10
10 36 10
22 41 P
27 42 4
33 43 4
39 44 4
47 45 4 1
56 46 4 1
68 47 4 1
82 48 4 2
100 49 4 2
120 51 2
150 52 2
180 53 2
220 54 2 2a
270 55 2a
330 56 2a
390 57 2a
470 58 Values in shaded cells indicate thickness classification, see 5
560 59 “Thickness classification and packaging quantities”. 5
680 61 | 5
Thickness classification and packaging quantities
THICKNESS 8 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL PER BULK CASE
(mm) 2180 mm 2330 mm 0402 0603 0805
1=051100.70 4000 10000 ~ - 10000
2=0.85+0.1 4000 10000 - - 8000
2a=0.71t01.00 4000 10000 - - -
4=0.840.07 4000 15000 - 15000 -
5=091013 3000 8000 - - -
10 = 0.45 to 0.55 10000 50000 50000 - -
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 16 V
general purpose series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 XX X XX

Carrier tape
22 blister
38 paper (0402 only)

Rated voltage Upg,
Termination composition

78 16 volt; NiSn

|
1
I}
1
]
1

Capacitance value®®

1 reel: @180 mm
5 reel: @330 mm
4 bulk case (0402, 0603 and 0805 only)

Size Tolerance
0 0805 5 15%
1 1206 6 10%
6 0603 7 120%
7 0402
Packaging® Dielectric material

6 X7R

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.

2. Refer to Chapter “Selection chart for 16 volt series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 16 volt series”.

1996 May 03 51



Product specification

Class 2, X7TR 25V
general purpose series

Philips Components

Surface mounted ceramic
multilayer capacitors

SELECTION CHART FOR 25 VOLT SERIES

0402 0603 0805 1206 1210
(:F) ST Y oaaiTs Nisn Nisn Nisn Nisn NiSn
8 mm TAPE WIDTH
3.3 29 10
3.9 31 10
4.7 32 10
10 36 4
12 37 4
15 38 4
18 39 4
22 41 4
27 42 1
33 43 1
39 44 1
47 45 2
56 46 2
68 47 2 2a
82 48 2 2a
100 49 2 2a 3
120 51 2a 3
150 52 2a 3
180 53 2a 3
220 54 2a 3
270 55 2a 3
330 56 Values in shaded cells indicate thickness classification, see 5 3
390 57 “Thickness classification and packaging quantities”. 2
470 58 | 5
Thickness classification and packaging quantities
8 mm TAPE WIDTH AMOUNT
c&gﬁ;ﬁﬁfm AMOUNT PER REEL PER BULK CASE
(mm) 2180 mm @330 mm 0402 0603 0805
1=051100.7 4000 10000 - - 10000
2=0.8510.1 4000 10000 - - 8000
2a=07t10 4000 10000 - - -
3=051101.0 4000 10000 - - -
4=0.810.07 3000 15000 - 15000 -
5=09t0 13 3000 8000 - - -
10=0.4510 0.55 10000 50000 50000
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 25V
general purpose series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 XX X X X

Carrier tape
22 blister
38 paper (0402 only)

Rated voltage Ug,
Termination composition

91 25 volt; NiSn

1

Capacitance value®

Size® Tolerance
0 0805 5 15%
1 1206 6 +10%
2 1210 7 120%
6 0603
7 0402
Packaging® Dielectric material

1  reel: 3180 mm
5 reel: @330 mm
4 bulk case (0402, 0603 and 0805 only)

6 X7R

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.

2. Refer to Chapter “Selection chart for 25 volt series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 25 volt series”.
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Philips Components

Product specification

Surface mounted ceramic

multilayer capacitors

Class 2, X7TR 50 V
general purpose series

SELECTION CHART FOR 50 VOLT SERIES

0402 0603 0805 1206 1210 1812 2220
c LAST TWO - -
(0F) DIGITS OF NiSn NiSn Nisn NiSn NiSn NiSn AgPd
12NC mm TAPE WIDT! 12 mm TAPE WIDTH
100 01 10 4
120 02 10 4
150 03 10 4
180 04 10 4 1
220 05 10 4 1 2a
270 06 10 4 1 2a
330 07 10 4 1 2a
390 08 10 4 1 2a
470 09 10 4 1 2a
560 1" 10 4 1 2a
680 12 10 4 1 2a
820 13 10 4 1 2a
1000 14 10 4 1 2a
1200 15 10 4 1 2a
1500 16 10 4 1 2a
1800 17 10 4 1 2a
2200 18 10 4 1 2a 3
2700 19 10 4 1 2a 3
3300 21 10 4 1 2a 3
3900 22 4 1 2a 3
4700 23 4 1 2a 3 3
5600 24 4 1 2a 3 3
6800 25 4 1 2a 3 3
8200 26 4 1 2a 3 3
10000 27 4 1 2a 3 3
12000 28 1 2a 3 3 3
15000 29 1 2a 3 3 3
18000 31 2 2a 3 3 3
22000 32 2 2a 3 3 3
27000 33 2 2a 3 3 3
33000 34 2 2a 3 3 3
39000 35 2 2a 3 3 3
47000 36 2 2a 3 3 3
56000 37 2 2a 3 3 3
68000 38 6 2a 3 3 3
82000 39 6 2a 3 3 3
100000 41 6 2a 3 3 3
120000 42 5 3 3 3
150000 43 5 3 3 3
180000 44 5 3 3
220000 45 5 3 3
270000 46 3 3
330000 47 5 3
390000 48 5 3
470000 49 7 3
560000 51 3
680000 52 Values in shaded cells indicate thickness classification, see 3
820000 53 “Thickness classification and packaging quantities”. 3
1000000 54 I 5
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Philips Components Product specification

Surface mounted ceramic Class 2, X7TR 50 V
multilayer capacitors general purpose series

Thickness classification and packaging quantities

8 mm TAPE WIDTH 12 mm TAPE WIDTH AMOUNT
THICKNESS AMOUNT PER REEL AMOUNT PER REEL
CLASSC|FICAT|ON 2180 mm PER BULK CASE
(mm) 180 mm 330 mm
1812 2220 0402 0603 0805
10511007 4000 10000 - - = - 10000
2=0.85+0.1 2000 10000 - -z - - 8000
2a=07101.0 2000 10000 - - - - Z
3=05111.0 2000 10000 2000 1500 - - -
4-0810.07 4000 15000 - - - 15000 -
5-091013 3000 8000 1500 1500 - - -
6=12510.10 3000 8000 - - - - 5000
7-12101.75 N 1200 - - - -
10=0.45t0 0.55 10000 50000 - - 50000 - -

COMPOSITION OF THE ORDERING CODE (12NC); note 1

Carrier tape I T TTT
22 Dlister
38 paper (0402 only)
Termination Capacitance value(@
58 NiSn
59 AgPd
Tolerance
Size 5 15%
0 0805 6 +10%
1 1206 7 +20%
2 1210
4 1812
5 2220 —  Dielectric material
6 0603 6 X7R
7 0402
Packaging®

1 reel: @180 mm
5 reel: @330 mm
4 bulk case; case sizes 0402, 0603 and 0805 only

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 50 volt series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 50 volt series”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 100 V
general purpose series

SELECTION CHART FOR 100 VOLT SERIES

0805 1206 1210 1812
“ﬁ:) ST O aiTs Nisn Nisn Nisn Nisn
8 mm TAPE WIDTH 12 mm TAPE WIDTH
180 13 1
220 14 1 2a
270 15 1 2a
330 16 1 2a
390 17 1 2a
470 18 1 2a
560 19 1 2a
680 21 1 2a
820 22 1 2a
1000 23 1 2a
1200 24 1 2a
1500 25 1 2a
1800 26 1 2a
2200 27 1 2a 3
2700 28 1 2a 3
3300 29 1 2a 3
3900 31 1 2a 3
4700 32 1 2a 3 3
5600 33 1 2a 3 3
6800 34 1 2a 3 3
8200 35 1 2a 3 3
10000 36 1 2a 3 3
12000 37 2 2a 3 3
15000 38 2 2a 3 3
18000 39 2 2a 3 3
22000 41 2 2a 3 3
27000 42 2 2a 3 3
33000 43 2a 3 3
39000 44 2a 3 3
47000 45 2a 3 3
56000 46 2a 3 3
68000 47 5 3 3
82000 48 5 3 3
100000 49 5 3 3
120000 51 5 3
150000 52 5 3
180000 53 3
220000 54 Values in shaded cells indicate thickness classification, see 3
270000 55 “Thickness classification and packaging quantities”. 5
330000 56 | 5

Thickness classification and packaging quantities

THICKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH AMOUNT PER
CLASSIFICATION AMOUNT PER REEL AMOUNT PER REEL BULK CASE
(mm) 2180 mm 2330 mm 2180 mm 0805
1=051100.7 4000 10000 - 10000
2=0.8520.1 4000 10000 - 8000
2a=0.7101.0 4000 10000 - -

3-051101.0 4000 10000 2000 -
5=091013 3000 8000 1500 -
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7TR 100 V
general purpose series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 2 2 X X X X X X X
Termination ‘[: Capacitance value(®
60 NiSn
Size Tolerance
0 0805 5 5%
1 1206 6 110%
2 1210 7 20%
4 1812
Packaging® Dielectric material

1 reel: @180 mm
5 reel: @330 mm
4 bulk case (0805 only)

6 X7R

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.

2. Refer to Chapter “Selection chart for 100 volt series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 100 volt series”.
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 200 V
multilayer capacitors high voltage series

SELECTION CHART FOR 200 VOLT SERIES

0805 1206 1210 1812
(rﬁ:) A onearTs Nisn Nisn Nisn Nisn
8 mm TAPE WIDTH 12 mm TAPE WIDTH
180 13 2
220 14 2
270 15 2
330 16 2
390 17 2
470 18 2
560 19 2
680 21 2 2b
820 22 2 2b
1000 23 2 2b
1200 24 2 2b
1500 25 2 2b
1800 26 2 2b
2200 27 2 2b 2b
2700 28 2 2b 2b
3300 29 2 2b 2b
3900 31 2 2b 2b
4700 32 2 2b 2b 2b
5600 33 2 2b 2b 2b
6800 34 6 2b 2b 2b
8200 35 6 2b 2b 2b
10000 36 2b 2b 2b
12000 37 2u 2b 2b
15000 38 2b 2b 2b
18000 39 5 2b 2b
22000 41 5 2b 2b
27000 42 2b 2b
33000 43 2b 2b
39000 44 5 2b
47000 45 5 2b
56000 46 5 2b
68000 47 2b
82000 48 Values in shaded cells indicate thickness classification, see 2b
100000 49 “Thickness classification and packaging quantities”. 5
120000 51 [ [ 5

Thickness classification and packaging quantities

THICKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH AMOUNT PER
CLASSIFICATION AMOUNT PER REEL AMOUNT PER REEL BULK CASE
(mm) 2180 mm 2330 mm 2180 mm 0805
2=0.850.1 4000 10000 - 8000
2b=0.81t01.0 4000 10000 2000 -
5=0.9101.30 3000 8000 1500 -
6= 1.25 +0.10 3000 8000 - 5000
7=1.20t01.75 2500 7000 - -
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 200 V
multilayer capacitors high voltage series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

X
Termination A{ T Capacitance value(@

93 NiSn
Size Tolerance
0 0805 5 5%
1 1206 6 +10%
2 1210 7 120%
4 1812
Packaging®) Dielectric material
1 reel: 180 mm 6 X7R

5 reel: @330 mm
4 bulk case (0805 only)

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 200 volt series”.
3. Amount on reel depends on thickness classification see Chapter “Selection chart for 200 volt series”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 500 V

high voltage series

SELECTION CHART FOR 500 VOLT SERIES

1206 1210 1812
(:F) bR e Nisn Nisn Nisn
8 mm TAPE WIDTH 12 mm TAPE WIDTH
470 18 5
560 19 5
680 21 5
820 22 5
1000 23 5
1200 24 5
1500 25 5 5
1800 26 5 5
2200 27 5 5
2700 28 5
3300 29 5 5
3900 31 5 5
4700 32 5 5
5600 33 5 5
6800 34 7 5
8200 35 7 5
10000 36 Values in shaded cells indicate thickness classification, see 5
12000 37 “Thickness classification and packaging quantities”. 5
15000 38 | 5

Thickness classification and packaging quantities

HiCKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH
CLASSIF"::AT‘ON AMOUNT PER REEL AMOUNT PER REEL
(mm) 2180 mm 330 mm 180 mm
5=0.9101.30 3000 8000 1500
7=1201t01.75 2500 7000 -
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 500 V
multilayer capacitors high voltage series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 2 2 X X X X X X X

Termination _E Capacitance value®®

97 NiSn
Size Tolerance

1 1206 5 5%

2 1210 6 *10%

4 1812 7 20%
Packaging® Dielectric material

1 reel: 180 mm 6 X7R

5 reel: @330 mm

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
2. Refer to Chapter “Selection chart for 500 volt series”.

3. Amount on reel depends on thickness classification see Chapter “Selection chart for 500 volt series”.
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Philips Components Product specification

Surfgce mountec_i 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 puF
Tolerance on capacitance after 1000 hours +20%, +10%, +5%; note 2
Tan §; 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; see Fig.3) | +15%
Ageing typical 1% per time decade
Notes

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

MGA488 - 1 MEA611 - 1
ac 18 600
(S/i ) tan 8
10 (x107%)
5 400 \\(l
\ / \ @ \
0 N § ® =~
-5 200 T O \‘\
-10 \\t\\
\\:
-15 0
-40 0 40 80 120 -40 0 40 80 120
Curve 1 =16 V product.
Curve 2 = 25 V product.
Curve 3 =50 V 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 d as a function of temperature.
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Philips Components

Product specification

Surface mounted ceramic

. . Class 2, X7R
multilayer capacitors
MGA448 - 2 MLA142 -1
AC 0 () 0 \
AC A
C < N
(%) %
-10 \‘\ o )720 \\
N ‘ .
-20 \25 v product \\ 100 V product
16 V product \ \ -40 \
\ \\ 50 V product N\ \
_a0 N N
\ 60 AN
N ~—
-40
-80
0 20 40 60 80 100
-50 Vpc (V)
0 10 20 30

Voc V)

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

Fig.6 Typical capacitance change with respect
to the capacitance at 1 V as a function of
DC voltage at 20 °C.

MGA446 - 1

AC \\
C \\
(%) \
-20
500 V product
-40
\
-60 N ~
200 V product N\ ™
N \
-80
-100
] 100 200 300 400 500

Vpc (V)

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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Philips Components Product specification
L]

Surface mounted ceramic

. . Class 2, Y5V series
multilayer capacitors
e

FEATURES QUICK REFERENCE DATA
e Four standard sizes DESCRIPTION VALUE
¢ High capacitance per unit volume Rated voltage Ug (DC) 50 V: note 1
* Supplied in blister tape on reel Capacitance range (E6 series) 22nFto 1 pF
* NiSn terminations (AgPd on Tolerance on capacitance —20% to +80%; +20%
request). Test voltage (DC) for 1 minute 2.5 x UR
Sectional specifications IEC 384-10, second edition 1989-04;
APPLICATIONS also based on CECC 32 100
Consumer electronics, for example: Detailed specification based on CECC 32 101-801
o Tuners End terminations NiSn; note 2
« Television receivers Climatic category (IEC 68) 25/085/56
o Video recorders Notes
o All types of cameras. 1. Also applicable for applications up to 63 V.

2. AgPd terminations are available on request.
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 voiume.
The inner electrodes are connected to electrodes -

the two terminations by silver dipping
with a barrier layer of plated nickel

"
4
and finally covered with a layer of W
nlatad tin INICNY A ~rnce aantinn of 13 T T
MiQiTu uri (iINiJiij. M UIvss Sscuuuii Ui m w
the structure is shown in Fig.1. /
l P MLB457

ceramic material

terminations

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

Surface mounted ceramic

, . Class 2, Y5V series
multilayer capacitors

MECHANICAL DATA

f /
T w
! . <
4 Lo l<—— Lg 4,] L3y |-
L1 mBB211
For dimensions see Table 1.
Fig.2 Component outline.
Physical dimensions
Table 1 Capacitor dimensions
T Loand L3 Ls
L4 w
CASESIZE | 'm) (mm) MIN. MAX. MIN. MAX. MIN.
(mm) (mm) (mm) (mm) (mm)
0603 1.6 0.1 0.8 £0.07 0.73 0.87 0.25 0.65 0.4
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 14
1210 3.2140.20 2.5+0.20 0.51 1.30 0.25 0.75 1.4
PACKAGING

The capacitors are available on tape on reel and the packaging is in accordance with “/EC 286-3”, “EIA 481-1” and
“JIS C0806” industrial standards. For details refer to this handbook, Section “General data”.
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, Y5V 50 V
general purpose series

SELECTION CHART FOR CLASS 2, Y5V 50 VOLT SERIES

0603 0805 1206 1210
c LAST TWO DIGITS - - -
(nF) OF 12NC NiSn NiSn NiSn NiSn
8 mm TAPE WIDTH
22 07 4
33 08 4 1
47 09 4 1 1
68 11 1 1
100 12 1 1 3
150 13 2 1 3
220 14 2 1 3
330 15 1 3
470 16 2b 3
680 17 Values in shaded cells indicate thickness classification, see 3
1000 18 “Thickness classification and packaging quantities”. 3
Thickness classification and packaging quantities
THICKNESS 8 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL PER BULK CASE
(mm) 180 mm @330 mm 0603 0805
1=051100.7 4000 10000 - 10000
2 =0.85 0.1 4000 10000 — 8000
2b=0.8%1.0 4000 10000 - -
3=051101.0 4000 10000 - -
4=0.840.07 4000 15000 15000 -
COMPOSITION OF THE ORDERING CODE (12NC); note 1
2 2 2 2 X X X X X X
-1 T T T T T 1
Rated voltage Up, L Capacitance value®@
Termination composition
58 50 volt; NiSn
Size Tolerance
0 0805 7 +20%
1 1206 8 —-20%/+80%
2 1210
6 0603
Packaging® Dielectric material
1 reel: @180 mm 8 Y5V
5 reel: @330 mm
4 bulk case; case sizes 0603 and 0805 only

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter "Composition of the 15-digit code".
2. Refer to Chapter “Selection chart for class 2, Y5V 50 volt series”.
3. Amount on reel depends on thickness classification, see Chapter “Selection chart for class 2, Y5V 50 volt series”.
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Surface mounted ceramic

) _ Class 2, Y5V series
multilayer capacitors

ELECTRICAL CHARACTERISTICS

Class 2 capacitors; Y5V dielectric; NiSn terminations; note 1

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 (E6 series); note 2 22nFto1puF
Tolerance on capacitance after 1000 hours —20% to +80% and £20%
Tan §; note 2 <5%
Insulation resistance after 1 minute at Ug (DC):

C<25nF Rins > 10 GQ

C>25nF Rins X C > 100 seconds
Typical capacitance change as a function of temperature (see Fig.5):

no voltage applied +30% to —80%

Ug applied +30% to -95%
Ageing typical 1% per time decade

Notes
1. AgPd terminations are available on request (not for size 1210).
2. Measured at 1V, 1 kHz using a four-gauge method.
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Surface mounted ceramic

. . Class 2, Y5V series
multilayer capacitors
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Fig.3 Typical capacitance change with respect to
the capacitance at 1 V as a function of
DC voltage at 20 °C. Fig.4 Typical tan § as a function of temperature.
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Fig.5 Typical capacitance change as a function
of temperature.
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Product specification

L
Surface mounted ceramic

multilayer capacitors

FEATURES

Three standard sizes

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

¢ NiSn terminations.

APPLICATIONS

Consumer electronics, for example:
e Tuners

e 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
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 by silver dipping
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.

1996 May 03

QUICK REFERENCE DATA

Class 2, Y5V 25V
Base Metal Electrode

DESCRIPTION

VALUE

Rated voltage Ug (DC)

25V

Capacitance range (E6 series)

100 to 1000 nF; note 1

Tolerance on capacitance after
1000 hours

—20% to +80% (2)

Test voltage (DC) for 1 minute

2.5x Ug

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

I !

%V\Z%%i@x"

L

[ .47

ceramic material

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

Surface mounted ceramic Class 2, Y5V 25V
multilayer capacitors Base Metal Electrode

MECHANICAL DATA

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

L w T Loand L3 La

1

CASE SIZE (mm) (mm) MIN. MAX. MIN. MAX. MIN.

o S (mm) (mm) (mm) (mm) (mm)

0603 1.640.1 0.8 +0.07 0.73 0.81 0.25 0.65 0.4
0805 20+0.1 | 1.25+0.1 0.51 1.35 0.25 0.75 0.55
1206 32+0.15 | 1.60.15 0.51 1.75 0.25 0.75 1.4

PACKAGING

The capacitors are available on tape on reel and the packaging is in accordance with “/EC 286-3”, “EIA 481-1” and
“JIS C0806” industrial standards. For details refer to this handbook, Section “General data”.

1996 May 03 70



Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, Y5V 25V
Base Metal Electrode

SELECTION CHART FOR CLASS 2, Y5V 25 VOLT SERIES

0603 0805 1206
c LAST TWO DIGITS - -
(nF) OF 12NC Nisn NiSn Nisn
8 mm TAPE WIDTH
100 49 4 1
150 52
220 54
330 56
470 58 Values in shaded cells indicate thickness classification, see
680 61 “Thickness classification and packaging quantities”.
1000 63 5
Thickness classification and packaging quantities
THICKNESS 8 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL PER BULK CASE
(mm) 2180 mm 2330 mm 0603 0805
1=051100.7 4000 10000 - 10000
4=0.8+0.07 4000 15000 - ~
5=0.8t01.3 3000 10000 - -
COMPOSITION OF THE ORDERING CODE (12NC); note 1
2 2 2 2 9 1 X XXX XX
Termination and tape material l —I: Capacitance value®
Size Tolerance
0 0805 —20%/+80%
1 1206
6 0603
Packaging® Dielectric material
1 reel: 3180 mm 9 Y5V base metal
5 reel: @330 mm electrode
4  bulk case; case sizes 0603 and 0805 only

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.

2. Refer to Chapter “Selection chart for class 2, Y5V 25 volt series”.

3. Amount on reel depends on thickness classification, see Chapter “Selection chart for class 2, Y5V 25 volt series”.
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Surface mounted ceramic Class 2, Y5V 25 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% to +80% (2)
Tan §; note 1:

size 0805 and 100 nF <5%

sizes 1206 and 1 uF; 0603 and 100 nF <7%
Insulation resistance after 1 minute at Ug (DC) Ir x C > 100 seconds
Maximum capacitance change with respect to capacitance at 25 °C; see Fig.5 +22% to —82%
Ageing typical 3% 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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Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, Y5V 25V
Base Metal Electrode
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AC
c
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~100 I
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Fig.3 Typical capacitance change with respectto
the capacitance at 1 V as a function of
DC voltage at 25 °C.
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Fig.4 Typical tan & as a function of temperature.

MBDO077

25
AC
(o]
(%)
-25 V4
-50 \\
N
~-75
-100
-25 0 25 50 75 100

T (°C)

Fig.5 Typical capacitance change as a function
of temperature.
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Product specification

L -~ - __-~° - ...~~~y ey
Surface mounted ceramic

multilayer capacitors

FEATURES

e Low insertion loss/ESR up to
3 GHz:

— 1stparallel resonance above
2 GHz

— 2nd parallel resonance above
3 GHz

e Small dimensions; sizes 0603,
0805 and 1206 available

* High reliability

e Standard tolerance on
capacitance:
+10%, 5%, 2% and £1%

e Suitable for reflow and wave
soldering

* s-parameter data available on
floppy disk

¢ NiSn terminations (AgPd on
request).

APPLICATIONS

¢ Mobiie 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
(NiSn). A cross section of the
structure is shown in Fig.1.
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QUICK REFERENCE DATA

Class 1, NPO
microwave series

DESCRIPTION

VALUE

Rated voltage Ur (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:
C=10pF
5pF<C<10pF
C<5pF

+10%, 5%, +2% and +1%
0.5 pF, +0.25 pF and +0.1 pF
+0.25 pF and +0.1 pF

Test voltage (DC) for 1 minute

2.5x URr

Insulation resistance after 60 s at
Ur (DC)

>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 are available on request.

terminations

electrodes

. 7

i

MLB457

ceramic material

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

Surface mounted ceramic Class1, NPO
multilayer capacitors microwave series

MECHANICAL DATA
} S
T w
| e
A A 4
01 Lo L—- La ——»I L3 (=
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 MIN MAX MIN MAX MIN.
(mm) (mm) 8 . . .
(mm) (mm) (mm) (mm) (mm)
0603 1.6 £0.1 0.8 +0.07 0.73 0.87 0.25 0.65 0.4
0805 2.010.1 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 1.4
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50 V
microwave series

SELECTION CHART FOR NP0 50 VOLT SERIES

0603 0805 1206
('S:) LAST TWO DIGITS OF 12NC NiSn NiSn NiSn
8 mm TAPE WIDTH

0.47 05 4 1 7

0.56 06 4 1 1

0.68 07 4 1 1

0.82 08 4 1 1

1.0 09 4 1 1

1.2 1" 4 1 1

1.5 12 4 1 1

1.8 13 4 1 1

22 14 4 1 1

2.7 15 4 1 1

3.3 16 4 1 1

3.9 17 4 1 1

4.7 18 4 1 1

5.6 19 4 1 1

6.8 21 4 1 1

8.2 22 4 1 1

10 23 4 1 3

12 24 4 1 1

15 25 4 1 1

18 26 4 1 1

22 27 4 1 1

27 28 4 1 1

33 20 4 1 1

39 31 4 1 1

47 32 4 1 1

56 33 1 1

68 34 1 1

82 35 1 1

100 36 Values in shaded cells indicate thickness classification, see 1

120 37 “Thickness classification and packaging quantities”. 1

Thickness classification and packaging quantities
THICKNESS 8 mm TAPE WIDTH AMOUNT
CLASSIFICATION AMOUNT PER REEL PER BULK CASE

(mm) 2180 mm 2330 mm 0603 0805
1=0.51107 4000 10000 - 10000

4 =0.8+0.07 4000 15000 15000 -
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 50V
microwave series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2 2 2 2 X X X XX X XX
Termination —I: Capacitance value@
57 NiSn
Tolerance
Size 0 0.1 pF for C < 10 pF
4 0805 1 +0.25 pF for C < 10 pF
6 1206 2 +0.5pFfor5pF<C < 10pF
8 0603 3 +1% forC>10pF
4 2% forC>10pF
5 +5% for C =10 pF
Packaging® 6 +10% for C =10 pF
1 reel: @180 mm
5 reel: @330 mm Dielectric material
4 bulk case; case sizes 0603 and 0805 only 1 NPO

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.

2. Refer to Chapter “Selection chart for NP0 50 volt series”.

3. Amount on reel depends on thickness classification, see Chapter “Selection chart for NPO 50 volt series”.
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Surface mounted ceramic Class 1, NPO
multilayer capacitors microwave series

ELECTRICAL CHARACTERISTICS

Class 1 capacitors; NPC 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) x10™* or 30 x 107 whichever is the smallest
C=10pF <10x 10
Temperature coefficient; note 2:
0.47pF <C<5pF (0 £150) x 10-6/K
5pF<C<10pF (0 +150) x 10-6/K
C=>10pF (0 +30) x 106/K
High frequency properties for ESR values see Figs 7, 8 and 9. The first parallel resonance
frequency in the sp1 and s scattering parameters lies above 2 GHz
and the second resonance frequency above 3 GHz.

Notes
1. Measured at 1V, 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 10-6/K.
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Surface mounted ceramic Class 1, NPO
multilayer capacitors microwave series
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Fig.3 Typical temperature coefficient as

a function of temperature. Fig.4 Typical tan d as a function of temperature.
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Fig.5 Typical capacitance change with respect
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Surface mounted ceramic Class 1, NPO

multilayer capacitors microwave series

MBC393 MBC389
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Case sizes 0603 and 0805. Case size 1206.

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

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

Fig.7 Equivalent series resistance (ESR)

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

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

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

of the capacitance.
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Surface mounted ceramic
multilayer capacitors

Class 1, NPO
microwave series
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Fig.11 Quality factor (Q) as a function of
the capacitance.
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Surface mounted ceramic

multilayer capacitors

Class 1, NPO
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:
9

SRF = ———

2n.J/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.

1996 May 03

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.

. L .- _ 1-(2rfH)2LC
The impedance (Z) is given by: Z = i +ESR
The quality factor (Q) is given by: Q = 11—_(—2—@
ety 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: sq1, Sy, So1 and Sgo:

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

Sz is the reverse transmission coefficient in a 50 Q system.
sp1 is the forward transmission coefficient in a 50 Q system.

spp 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. It is 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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Surface mounted ceramic

multilayer capacitors

Class 1, NPO
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:

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

o Suitable for the TRL calibration
method

¢ De-embedding for the

low-frequency range (up to 3 GHz).

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

1996 May 03

air

cMC

T

MBC395

|
substrate

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

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

multilayer capacitors

FEATURES

e Six standard sizes
¢ Dense dielectric layers

e Maximum capacitance per unit
volume

s Supplied in tape on reel.

APPLICATIONS

¢ Professional electronics
¢ High density consumer electronics
e 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.

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.

1996 May 06

QUICK REFERENCE DATA

X7R dielectric

DESCRIPTION VALUE
Rated voltage Ugr (DC):
NPOQ dielectric 50 V and 63 V (IEC)

16V, 25V and 63 V (IEC)

Capacitance range class 1:
NPO dielectric (E12 series)

220 pF to 100000 pF

Capacitance range class 2:
X7R dielectric (E12 series)

39 nF to 3.9 uF

Tolerance on capacitance:
NPO dielectric
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):

NPO dielectric 55/125/56
X7R dielectric 55/125/56
Note

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

terminations

= e
/

electrodes

v

. 7
e

MLB457

ceramic material

Fig.1 Construction of a ceramic multilayer capacitor.
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Surface mounted ceramic .
. . Compact series
multilayer capacitors

MECHANICAL DATA

A
w

Ay
Auboudul

_

mBB211

For dimensions see Table 1.

Fig.2 Component outline.

Physical dimensions

Table 1 Capacitor dimensions

L W T L, and L3 Lg
CASESIZE | = (mm) MIN. MAX. MIN. MAX. MIN.
(mm) (mm) (mm) (mm) (mm)
0603 16401 084007 | 073 0.87 0.25 0.65 0.4
0805 20401 | 1.2540.1 0.51 135 0.25 0.75 055
1206 32015 | 164015| 051 175 0.25 0.75 14
1210 32102 25102 0.51 18 0.25 0.75 14
1812 4502 32402 0.51 18 0.25 0.75 22
2220 57402 50402 0.51 18 0.25 0.75 2.9
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Surface mounted ceramic Class 1, NPO 63 V
multilayer capacitors compact series

SELECTION CHART FOR CLASS 1, NP0 DIELECTRIC, 63 VOLT SERIES

LAST 0603 0805 1206 1210 1812 2220
(:F) TWO DIGITS NiSn AgPd/NiSn AgPd/NiSn AgPd/NiSn AgPd AgPd
OF 12NC 8 mm TAPE WIDTH 12 mm TAPE WIDTH
220 41 4
270 42 4
330 43 4
390 44 4
470 45 4 1
560 46 4 1
680 47 4 1
820 48 4 1
1000 49 4 1
1200 51 2a
1500 52 2a
1800 53 2a
2200 54 2a 1
2700 55 2a 1
3300 56 2a 2a
3900 57 6 2a
4700 58 6 2a 1
5600 59 5 1
6800 61 5 2a
8200 62 5 2a 1
10000 63 5 5 1
12000 64 5 2,
15000 68 7 22
18000 66 8 2a
22000 67 5
27000 68 7
33000 69 7
39000 71 5
47000 72 5
56000 73 7
68000 74 Values in shaded cells indicate thickness classification, see 7
82000 75 “Thickness classification and packaging quantities”. 8
100000 76 [ [ 8

Thickness classification and packaging quantities

8 mm TAPE WIDTH 12 mm TAPE WIDTH
CLZ';';';{:;?ON AMOUNT PER REEL AMOUNT PER REEL
(mm) 2180 mm 2180 mm

1=05110.7 4000 24000
2a=07101.0 4000 2000
4=08+0.1 4000 -
5-09101.3 3000 1500
6=1.25%01 3000 Z
7=1211.75 2500 1000
8=161022 2000 1000
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Surface mounted ceramic Class 1, NPO 63 V
multilayer capacitors compact series
COMPOSITION OF THE ORDERING CODE (12NC); note 1
2222 XXX XXXXX
Rated voltage Ug, —|: Capacitance value
Termination composition
89 50V;63V; NiSn@®
90 50V; 63 V; AgPd®
Size L Tolerance
6 0603 4 2%
0 0805 5 5%
1 1206 6 +10%
2 1210
4 1812
5 2220
Packaging(®) Dielectric material
1 reel: @180 mm; 8 mm width 0 NPO
reel: @180 mm; 12 mm width

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
NiSn for case sizes 0603, 0805, 1206 and 1210.

AgPd for case sizes 0805, 1206, 1210, 1812 and 2220.

Refer to Chapter “Selection chart for class 1, NP0 dielectric, 63 volt series”.

Amount on reel depends on thickness classification, see Chapter “Selection chart for class 1, NP0 dielectric, 63 volt
series”.

o r b
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Philips Components Product specification

Surface mounted ceramic Class 2, X7R 16, 25 and 63 V
multilayer capacitors compact series

SELECTION CHART FOR CLASS 2, X7R DIELECTRIC, 16 VOLT, 25 VOLT AND 63 VOLT SERIES

0805 1206 1210 1812 2220
c LAST AgPd/NiSn AgPd/NiSn AgPd/NiSn AgPd/NiSn AgPd
TWO DIGITS
(nF) OF 12NC 63V | 25v | 16v | 63v | 25v | 16v | e3v | 25v | e3v | 25v [ esv | e3v
8 mm TAPE WIDTH 12 mm TAPE WIDTH
22 41
27 42
33 43
39 44 2a
47 45 2a
56 46 2a
68 47 6
82 48
100 49 2a 1
120 51 6 2a
150 52 2a 2a
180 53 2a 5 2a
220 54 6 7 2a 2a
270 55 2a 2a 1
330 56 5 5 2a 1
390 57 7 7 2a 2a
470 58 7 2a 7 2a 2a
560 59 2a 5 2a
680 61 2a 5 5
820 62 2a 7 7
1000 63 5 8 7 5
1200 64 5 5 5
1500 65 7 7 5
1800 66 7 7
2200 67 7 5
2700 68 Values in shaded cells indicate thickness classification, see 5
3300 69 “Thickness classification and packaging quantities”. 7
3900 71 [ [ | 7

Thickness classification and packaging quantities

THICKNESS 8 mm TAPE WIDTH 12 mm TAPE WIDTH
CLAgs,F,CmON AMOUNT PER REEL AMOUNT PER REEL
(mm) 2180 mm 2180 mm

1=051100.7 4000 24000
2a=0711.0 4000 2000
5=09101.3 3000 1500
6=1.250.1 3000 _
7=12101.75 2500 1000
8=1.60102.20 2000 1000
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Surface mounted ceramic Class 2, X7R 16, 25 and 63 V
multilayer capacitors compact series

COMPOSITION OF THE ORDERING CODE (12NC); note 1

2222 XXX XXXXX
Rated voltage U, 411 Capacitance value(®
Termination composition
95 16 V; NiSn@
96 16 V; AgPd® Tolerance
87 25V;NiSn® 5 5%
88 25V; AgPd® 6 +10%
89 63 V;NiSn® 7 +20%
90 63 V; AgPd®
Size L Dielectric material
0 0805 6 X7R
1 1206
2 1210
4 1812
5 2220
Packaging(®)

1 reel: @180 mm; 8 mm width
reel: @180 mm; 12 mm width

Notes

1. For details of the 15-digit code refer to this handbook, Section “General”, Chapter “Composition of the 15-digit code”.
NiSn for case sizes 0805, 1206, 1210 and 1812.

AgPd for case sizes 0805, 1206, 1210, 1812 and 2220.

Refer to Chapter “Selection chart for class 2, X7R dielectric, 16 volt, 25 volt and 63 volt series”.

Amount on reel depends on thickness classification, see Chapter “Selection chart for class 2, X7R dielectric, 16 volt,
25 volt and 63 volt series”.

o s eDb
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Philips Components

Product specification

Surface mounted ceramic
multilayer capacitors

Class 1, NPO 63 V
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

220 pF to 100000 pF

Tolerance on capacitance after 1000 hours

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

Tan §; note 1

<10x 1074

Insulation resistance after 1 minute at Ug (DC)

>100000 MQ

Temperature coefficient

(0 £30) x 10-6/K

Notes

1. Measured at 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.

1996 May 06
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Surface mounted ceramic Class 1, NPO 63 V
multilayer capacitors compact series
MGA485 10 MSA620
tan 3
o 40 (x1074)
A N S R U P PN N S 8
(x1076/K)
20
6
0 —
/
MW
-20 N //
N A N N NN S R S R N 5
—40
40 0 40 80 120 ® 4w 0 40 80 120
T (°0) T (°Q)
Sample limits (solid line).
Requirement levels (broken lines).
Fig.3 Typical temperature coefficient as a function Fig.4 Typical tan d as a function of temperature
of temperature for NPO dielectric. for NPO dielectric.
MEA614
15
AC
(%) 10
5
0
-5
-10
-15
0 10 20 30 40 50
Vpc (V)

Fig.5 Typical capacitance change with respect to
the capacitance at 1 V as a function of
DC voltage for NP0 dielectric.
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Product specification

Surface mounted ceramic

multilayer capacitors

Class 1, NPO 63 V
compact series

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
be represented by an equivalent
circuit as shown in Fig.6.

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.

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

e The vaiue of L is approximateiy:
— 0.6 nH for case size 603

— 1 nH for case sizes 0805, 1206
and 1210
— 1 EnH fn cas

1.0 dir il

2220.

a gizag 1812 and
e SIZES 1< anG

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.J/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.

1996 May 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.6 Equivalent series representation of a CMC.

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

. o L 1-(2xH2LC
The impedance (Z) is given by: Z = T +ESR
The quality factor (Q) is given by: Q = |1 2nn’ic]
ey gvenby: M = T fESRC

Table 2 shows maximum Equivalent Series Resistance (ESR) for case sizes
0805 and 1206 at frequencies of 50 MHz and 100 MHz. The measurements

PR,

R U R . LinA404 A
Were takern using equipiment type nir4iy1A.

Table 2 Maximum ESR for NPO

CASE CAPACITANCE ESR at 50 MHz ESR at 100 MHz
SIZE (pF) (mQ) (mQ)
0805 470 < C <2200 80 150
1206 2200 < C <8200 80 150

92




Philips Components Product specification

Surface mounted ceramic Class 2, X7R 16, 25 and 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 39 nF to 3.9 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 1 V, 1 kHz using a four-gauge method.
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Product specification

Surface mounted ceramic
multilayer capacitors

Class 2, X7R 16, 25 and 63 V
compact series

MGA486 - 1

AC 10
T
(%) o
AN

o \\\\

NN

o 16 V series & \{3 V series

\ A
- 40 \
25V series \
-50
0 20 40 60
Voo )

Fig.7 Typical capacitance change with respect to the
capacitance at 1 V as a function of DC voltage

MGA487

600

tan &
(x1074)

400 \

200 ~——

- 40 o 40 80 120
T (°C)

Fig.8 Typical tan 3 as a function of

of temperature for X7R dielectric.

for X7R dielectric. temperature for X7R dielectric.
MGA489 . MSA619

15 - 104
C ESR

10 - mQ) N

Ac C /\ 10° \\
(%) g :
E \
- — N 100 nF 0805
0 — ™ A 102 X\ N /4

C 71

F NN AT |
- N
C 10 /

-10F
—15LC 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

Leaded ceramic multilayer capacitors General data

PACKAGING

The monolithic ceramic capacitors are supplied in bulk packaging, in tape on reel or in ammopack; see Table 1.

Table 1 Packaging quantities for capacitors as listed

PRODUCT TYPE PACKAGING FIGURE SIZE CODE SMALLEST QUANTITY
. 15 and 20 5000
Mono-axial™ reel 2
29 2500
bulk - all 1000
reel 4 all 2500
Mono-kap™
15 and 20 2500
ammopack 5
30 2000

Capacitors on bandolier, Mono-axial series

/
L/

I

77\
AN
N

1 |

—=Z

I
==

(9]

)

[
[s+]
—
A

1

MGA347

Maximum 0.1% of the total number of capacitors per reel may be missing.
A maximum of 1 consecutive vacant position is followed by 6 consecutive components.

Tape begins and ends with minimum of 60 empty positions (300 mm tape).
Maximum of 5 splices per reel.
For dimensions see Table 2.

Fig.1 Capacitors on bandolier, Mono-axial series.
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Leaded ceramic multilayer capacitors

General data

Table 2 Dimensions of bandolier; see Fig.1

direction
of
unreeling

MGA351 - 1

Dimensions in mm.
Maximum 0.1% of the total number of capacitors per reel may be missing.

Tape begins and ends with minimum of 60 empty positions (300 mm tape).
Maximum of 5 splices per reel.
For capacitor length (L) and diameter (&D) refer to this handbook,

A maximum of 1 consecutive vacant position is followed by 6 consecutive components.

Chapter “Leaded ceramic multilayer capacitors”, Section “Mono-axial™”, “Table 1”.

arbor hole
@ 28+1

Fig.2 Reel with capacitors on tape; Mono-axial series.

DIMENSIONS
SYMBOL PARAMETER
mm inch

B inside tape spacing 524 +1.5 2.062 +0.059
C centre-to-tape-spacing +0.8 +0.031

P cumulative pitch, 6 consecutive components +1.5 +0.059

A components pitch 5105 0.197 £0.015
M lead bend <1.2 <0.047

S exposed adhesive <0.8 <0.031

T tape width 6.35 0.250

H lead sandwich >3.96 >0.156
REEL DATA, MONO-AXIAL SERIES

——————— 35
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Leaded ceramic multilayer capacitors General data

Capacitors on tape, lead pitch 5.08 and 2.54 mm, Mono-kap series

Ah
va
_ seating
plane
FP;-: Hf H
A
L W,
N 2 J@ bt
» A
. H T ”__\ i \\ ;

RN T

detail A T CCA017

direction of unreeling

Lead space (F) shall be measured at 3.6 +0.5 mm from the capacitor seating plane.

Maximum 0.5% of the total number of capacitors per reel may be missing.
A maximum of 1 consecutive vacant position is followed by 6 consecutive components.

Tape begins and ends with minimum of 24 empty positions (300 mm tape).
Maximum of 5 splices per reel.
For dimensions see Table 3.

Fig.3 Capacitors, with lead pitch 5.08 and 2.54 mm, for Mono-kap series on tape.
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Leaded ceramic multilayer capacitors

General data

Table 3 Dimensions of tape; see Fig.3

DIMENSIONS
SYMBOL PARAMETER
mm inch
L cut off length <11 <0.443
Ly lead end protrusion <2 <0.079
H height to seating plane >16 >0.630
Ho height to seating plane (formed leads) 16 £0.5 0.630 +0.020
H top of component height <32 <1.260
Ah body inclination 0.0 +<1.0 0 +<0.039
W carrier tape width 18 +1.0/-0.5 0.709 +0.039/-0.020
Wo hold down tape width 15 ref.; note 1 0.591 ref.; note 1
W sprocket hole position 9 +0.075/-0.5 0.354 +0.030/-0.020
E 1e lead space; note 2 2.54 +0.6/-0.4 0.100 +0.024/-0.016
2e lead space; note 2 5.08 +0.6/-0.4 0.200 +0.024/-0.016
Po sprocket hole pitch 12.7 £0.3 0.500 +0.012
P, 1e sprocket hole centre to lead centre; note 2 5.08 0.7 0.200 +0.028
2e sprocket hole centre to lead centre; note 2 3.85+0.7 0.151 +0.028
Do sprocket hole diameter 4+0.3 0.157 +0.012
t overall tape thickness <0.9 <0.035
d wire lead diameter 0.5 +0.05 0.02 £0.002
P taping pitch 12.7 ref. 0.500 ref.
Notes
1. Tape width of 6 mm (0.236 inches) permissible.
2. e=254mm
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Leaded ceramic multilayer capacitors

General data

REEL AND TAPE DATA, MONO-KAP SERIES

55.1
max (.
0
48 : 2.0 /
355.6
max
direc'tion
o
unreeling arbor hole

3 28+1

MGA350 - 1

Dimensions in mm.

Maximum 0.5% of the total number of capacitors per reel may be missing.
A maximum of 2 consecutive vacant position is followed by 6 consecutive components.

Tape begins and ends with minimum of 24 empty positions (300 mm tape).
Maximum of 5 splices per reel.
Cumulative pitch tolerance over 20 consecutive units not to exceed +1.0 mm.

Lead space (F) shall be measured at 3.6 +0.5 mm from the capacitor seating plane.

Fig.4 Reel with capacitors on tape; Mono-kap series.
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Leaded ceramic multilayer capacitors General data

MGA349 +2 \ /
wl4 445

Dimensions in mm.

Maximum 0.5% of the total number of capacitors per box may be missing.
A maximum of 2 consecutive vacant positions is followed by 6 consecutive components.

Tape begins and ends with minimum of 24 empty positions (300 mm tape).
Maximum of 5 splices per box.
Cumulative pitch tolerance over 20 consecutive units not to exceed +1.0 mm.

Lead space (F) shall be measured at 3.6 +0.5 mm from the capacitor seating plane.

Fig.5 Ammopack with capacitors on tape; Mono-kap series.
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Leaded ceramic multilayer capacitors General data
CHARACTERISTIC CURVES
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Fig.7 Typical capacitance change as a function of temperature.
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Leaded ceramic multilayer capacitors General data
40 MSA650
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<
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Fig.8 Typical capacitance change as a function of temperature.
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Fig.9 Typical capacitance change as a function of DC voltage.
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Leaded ceramic multilayer capacitors General data
MSA652
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Fig.10 Typical capacitance change as a function of frequency.
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Leaded ceramic multilayer capacitors General data

TESTS AND REQUIREMENTS
Class 1 capacitors

After manufacture, each capacitor is checked on capacitance, tan § and test voltage. Apart from this the following quality
checks are carried out by frequent inspections.

Essentially all tests mentioned in the schedule of “/EC publication 384-8”, category 55/125/21 (temperature range
-55/+125 °C; damp heat, long term, 21 days) are carried out in accordance with “IEC publication 68”.

Table 4 Test procedures and requirements

IEC 68-2
lgf:g;: TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.4 robustness of
terminations:
pull-off pull velocity 15 cm/minute; load 5 N | no lead breakage
Ua, tensile strength | axial force 10 N no lead breakage
Ub bending load 5 N; 4 x 90° no lead breakage
4.6 Ta solderability 235°C;2s good tinning
method 1 (solder bath)
4.5 Tb resistance to 260°C; 10 s no visible damage
method 1A | soldering heat AC/C: +<0.5% or +0.5 pF
after 1 to 2 hours
4.7 Na rapid change of 30 minutes at -55 °C and no damage after 24 hours

temperature 30 minutes at +125 °C; 5 cycles AC/C: +<0.5% or £0.5 pF

4.8 Fc vibration 10 to 55 to 10 Hz; no visible damage
0.75 mm displacement;

W . 2 oo
Q9 Ulevuvunis, O 1vuis

4.9 Eb bump 4000 bumps in 2 directions; no visible damage
40 g; pulse time 6 ms
inflammability 15 s; 35 mm above bunsen burner | self-extinguishing within 15 s
with flame-height 40 to 60 mm after removal of bunsen burner
4.3 temperature between +20 and -55 °C, and within tolerance as specified for
coefficient between +20 and +125 °C each particular material
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Leaded ceramic multilayer capacitors

General data

temperature, at 1.5 x rated voltage

IEC 68-2
'5&333? TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.1 climatic sequence:
4.11.2 B dry heat 16 hours; +125 °C no visible damage
4113 Db damp heat 12 hours; +55 °C; 90 to 96% RH after recovery of 1 to 2 hours
(accelerated) 12 hours; +25 °C; 95 to 100% RH immediately followed by cold
1st cycle test
411.4 A cold 2 hours; -55 °C no visible damage
411.5 M low air pressure |1 hour at 8.5 kPa, no breakdown or flashover
last 2 minutes rated voltage
4116 Db damp heat 12 hours; +55 °C; 90 to 96% RH AC/C: +<1% or +1 pF
. 0, . O,
(acce_lqrated) 12 hours; +25 °C; 95 to 100% RH tan &: <2 x specified tan &
remaining cycle
Rins after 1 to 2 hours:
>5000 MQ
412 Ca damp heat, 21 days; +40 °C; 90 to 95% RH AC/C: £<1% or +1 pF
steady state o
. <
(half number of the tan &: <2 x specified tan &
lot at rated voltage, Rins after 1 to 2 hours:
other half at zero >5000 MQ
voltage)
413 endurance 1000 hours at maximum AC/C: #<1% or +1 pF

tan 8: <1.5 x specified tan &
Rins: >3000 MQ

resistance to

solvents
SCiwven

3 mlnutes ultrasonic washing in

larpathulana-
icnigreeinyieng;

1 minute drying; 30 °C;
10 brush strokes

marking and colour code must

amain lagibla and not ha
remain iegicie anG ndioe

discoloured; no mechanical or
electrical damage or
deterioration of the material
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Leaded ceramic multilayer capacitors

General data

Class 2 capacitors

After manufacture, each capacitor is checked on capacitance, tan § and test voltage. Apart from this the following quality

checks are carried out by frequent inspections.

Essentially all tests mentioned in the schedule of “/EC publication 384-9”, categories 55/125/21 and 10/85/21
respectively for X7R-2C1 and Z5U (temperature ranges —55/+125 °C and +10/+85 °C; damp heat, long term, 21 days)
are carried out in accordance with “IEC publication 68”.

Table 5 Test procedures and requirements

IEC 68-2
|§f:3;-: TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.1 pre-conditioning | 1 hour; +150 °C; reference
measurement after 24 hours
4.5 robustness of
terminations:
pull-off pull velocity 15 cm/minute; load 5 N | no lead breakage
Ua,y tensile strength | axial force 10 N no lead breakage
Ub bending load 5 N; 4 x 90° no lead breakage
4.7 Ta solderability 235°C;2s good tinning
method 1 (solder bath)
4.6 Tb resistance to pre-conditioning: 260 °C; 10 s no visible damage
method 1A | soldering heat
4.8 Na rapid change of pre-conditioning: no damage
omperare | lor XTR5811125.0,8 8o 300t 24 s
: » O %Y X7R: +<10%
Z5U: £<20%
4.9 Fb vibration 10 to 55 to 10 Hz; no visible damage
0.75 mm displacement;
3 directions; 6 hours
4.10 Eb bump 4000 bumps in 2 directions; no visible damage
40 g; pulse time 6 ms
inflammability 15 s; 35 mm above bunsen burner | self-extinguishing within 15 s
with flame-height 40 to 60 mm after removal of bunsen burner
resistance to 3 minutes ultrasonic washing in marking and colour code must
solvents trichloroethylene; 1 minute drying; remain legible and not be
30 °C; 10 brush strokes discoloured; no mechanical or
electrical damage or
deterioration of the material
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Leaded ceramic multilayer capacitors

General data

IEC 68-2
a9 | TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.12 climatic sequence:
4.12.1 pre-conditioning | 1 hour; +150 °C
412.2 Ba dry heat 16 hours at maximum temperature | no visible damage
4123 Db damp heat 12 hours; +55 °C; 90 to 96% RH no visible damage; after
(accelerated) 12 hours; +25 °C; 95 to 100% RH recovery of 1 to 2 hours
1st cycle immediately followed by cold
test
4124 Aa cold 2 hours at minimum temperature no visible damage
4.12.5 M low air pressure | 1 hour at 8.5 kPa, no breakdown or flashover
last 2 minutes rated voltage
4.12.6 Db damp heat 12 hours; +55 °C; 90 to 96% RH after 24 hours recovery:
(accelerated) 12 hours; +25 °C; 95 to 100% RH AC/C:
remaining cycle X7R: '+<1 59
P (-]
Z5U: £<20%
tan 8: <7%
Rins: >1000 MQ
4.13 Ca damp heat, pre-conditioning: no visible damage
. of. )
?Eeizla‘d_y. .S_t?_t_e_ By 21 days; +40 °C; 90 to 95% RH after 24 hours:
\Hai nurnoer vi
samples at rated AC/C:
voltage, other half X7R: £<15%
of samples no Z5U: £<30%
voltage applied) tan 8: <7%
Rins: >1000 MQ
4.14 endurance pre-conditioning after 24 hours:
AC/C:
X7R: £<20%
Z5U: £<30%
tan 8: <7%
Rins: >2000 MQ
4.4 temperature pre-conditioning: minimum and in accordance with specification
characteristic maximum temperature
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Product specification

L ]

Leaded ceramic multilayer capacitors
L -~

FEATURES

¢ High capacitance per unit volume
e Low cost.

APPLICATIONS

These conformally coated axial
leaded capacitors are designed for
commercial and industrial
applications in three dielectrics,
NPO (ultra-stable), X7R (stable) and
Z5U (general purpose). Applications
include timing, coupling/decoupling,
signal comparison and biasing.
Mono-axial™ capacitors are suitable
for automatic insertion equipment.

QUICK REFERENCE DATA

DESCRIPTION

The basic capacitor construction
consists of ceramic dielectric
materials processed into a tape

with a typical thickness range

from 0.025 to 0.076 mm. Metal
electrode patterns are applied using a
thick film screening process. Multiple
layers are stacked and laminated in
such a manner that electrodes are
alternately exposed when the pattern
is cut into individual chip capacitors.
The capacitors are fired through a
high temperature profile to mature the
ceramic and metal into a
homogeneous unit.

Mono-axial™ series

Metal end terminations are applied
and fired to provide electrical
connection between the individual
layers. Tinned leads are attached
using a solder. Encapsulation
consists of a moisture resistant gold
colour conformal epoxy coating that
meets the flame requirements of
“UL94V-0".

VALUE
DESCRIPTION
2222 740 ..... 2222741 ..... 2222742 .....
Capacitance range (E12 series) 10 pF to 6800 pF 220 pF to 0.22 uF 1000 pF to 0.47 uF
Rated DC voltage 50 and 100V 50 and 100 V 50 and 100 V
Tolerance on capacitance +5%; £10% +10%; £20% 120%; —20%/+80%
Temperature coefficient NPO X7R Z5U

Fig.1 Simplified outline.

MGA331

1996 May 03
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Leaded ceramic multilayer capacitors Mono-axial™ series
MECHANICAL DATA
5 mm or
6.35 mm wide
carrier tape

Dimensions in mm.

52.37 |

+1.57 ! MGA333

Fig.2 Tape carrier.

Marking (see Fig.3)

Capacitance value (CCCT):

10 pF to 99 pF; actual value in pF
(2 digits only)

100 pF and above; coded
capacitance value
(same as used in P/N).

Tolerance (CCCT):

Standard EIA tolerance
(same as used in P/N).

Material code (M V):
Standard EIA TC code
A =CO0G
C=X7R
E = Z5U.

Voltage code (M V):
Standard EIA voltage code
1=100V
5=50V.

Date code (DDDD):

Four-digit code; first two digits
denote year, last two denote week
of manufacture.

1996 May 03

Physical dimensions

Table 1 Capacitor dimensions and mass

Liay(! Diay(?) M
Size (mm) "o ©
15 (o?'gm (02. .15040) =0.14
20 (Os.é(?O) (03. '10250) =0.14
29 (cZéasZO) (03.'18510) =0.23

Note
1. Dimensions between parentheses are in inches.

CCCT
MV
DDDD

MGA332

Fig.3 Markings on the body.
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Leaded ceramic multilayer capacitors Mono-axial™ series

PACKAGING
For details refer to this handbook, Chapter “Leaded ceramic multilayer capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
2222 740..... 2222 741 ..... 2222 742.....
CAPACITANCE
TOLERANCE NPO X7R Z5U
Ug=50V Ur=100V Ug=50V Ug=100V Ur=50V Ugr=100V

(DC) (DC) (DC) (DC) (DC) (DC)

+5% 09... .. - - - ~

+10% 10... 42... 10... 42... - -
+20% - - 1. 43... 1. 43...
—20/+80% - - - - 12... 44...

Note

1.

The first 2 digits of the remaining 5-digit suffix are given here; catalogue numbers to be completed by adding the
3-digit suffix for required series and capacitance (see Tables 3, 4 and 5).

1996 May 03
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Leaded ceramic multilayer capacitors

Mono-axial™ series

Table 3 Range of values for NPO, 2222 740

; see Table 6 for conditions

CAPACITANCE (seesT'ﬁﬁ,e 1) SUFFIX OF
VALUE CATALOGUE NUMBER
(PF) Up=50V Ur=100V (see Table 2)
(DC) (DC)
10 15 15 109
12 15 15 129
15 15 15 159
18 15 15 189
22 15 15 229
27 15 15 279
33 15 15 339
39 15 15 399
47 15 15 479
56 15 15 569
68 15 15 689
82 15 15 829
100 15 15 101
120 15 15 121
150 15 15 151
180 15 15 181
220 15 15 221
270 15 15 271
330 15 15 331
390 15 15 391
470 15 15 471
560 15 15 561
680 15 15 681
820 15 15 821
1000 15 20 102
1200 20 20 122
1500 20 20 152
1800 20 20 182
2200 20 20 222
2700 20 29 272
3300 20 29 332
3900 29 29 392
4700 29 29 472
5600 29 - 562
6800 29 - 682

1996 May 03
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Leaded ceramic multilayer capacitors

Mono-axial™ series

Table 4 Range of values for X7R, 2222 741 .....; see Table 6 for conditions

CAPACITANCE (Seesg;e 1) SUFFIX OF
VALUE CATALOGUE NUMBER
(pF) Up=50V Ug =100V (see Table 2)
(DC) (DC)
220 15 15 221
270 15 15 271
330 15 15 331
390 15 15 391
470 15 15 471
560 15 15 561
680 15 15 681
820 15 15 821
1000 15 15 102
1200 15 15 122
1500 15 15 152
1800 15 15 182
2200 15 15 222
2700 15 15 272
3300 15 15 332
3900 15 15 392
4700 15 15 472
5600 15 15 562
6800 15 15 682
8200 15 15 822
10000 15 15 103
12000 15 20 123
15000 15 20 153
18000 15 20 183
22000 15 20 223
27000 15 20 273
33000 15 20 333
39000 20 20 393
47000 20 20 473
56000 20 29 563
68000 20 29 683
82000 20 29 823
100000 20 29 104
120000 29 29 124
150000 29 - 154
180000 29 - 184
220000 29 - 224
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Leaded ceramic multilayer capacitors

Mono-axial™ series

Table 5 Range of values for Z5U, 2222 742 .....; see Table 6 for conditions

CAPACITANCE (Seesg;e " SUFFIX OF
VALUE CATALOGUE NUMBER
(oF) Ur=50V Ur =100V (see Table 2)
(DC) (DC)
1000 15 15 102
1200 15 15 122
1500 15 15 152
1800 15 15 182
2200 15 15 222
2700 15 15 272
3300 15 15 332
3900 15 15 392
4700 15 15 472
5600 15 15 562
6800 15 15 682
8200 15 15 822
10000 15 15 103
12000 15 20 123
15000 15 20 153
18000 15 20 183
22000 15 20 223
27000 15 20 273
33000 15 20 333
39000 15 29 393
47000 15 29 473
56000 15 29 563
68000 15 29 683
82000 15 29 823
100000 15 29 104
120000 20 - 124
150000 20 - 154
180000 20 - 184
220000 20 - 224
270000 29 - 274
330000 29 - 334
390000 29 - 394
470000 29 - 474
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Leaded ceramic multilayer capacitors

Mono-axial™ series

ELECTRICAL CHARACTERISTICS

Table 6 Electrical data for NPO, X7R and Z5U; conditions for the Tables 3, 4 and 5
The capacitors meet the essential requirements of “EIA-198”. Unless stated otherwise all electrical values apply at an
ambient temperature of 25 +3 °C, at barometric pressures of 650 to 800 mm of mercury, and relative humidity not to

exceed 75%.

DESCRIPTION

VALUE

Capacitors with temperature coefficient NPO

Capacitance range:
at 1 MHz, 1 V; where C < 1000 pF

10 to 1000 pF

at 1 kHz, 1 V; where C > 1000 pF 1200 to 6800 pF
Tolerance on the capacitance 5%, £10%
Rated DC voltage 50 and 100 V
DC test voltage; duration 1 minute 250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x uF, whichever is less at 25 °C

Temperature coefficient of the capacitance

0x10°8/K

Tolerance on the temperature coefficient +30 x 10-8/K
Dissipation factor:

at 1 MHz, 1 V; where C < 1000 pF <15x 104

at 1 kHz, 1 V; where C > 1000 pF <15x 104
Operating temperature range -551t0 +125 °C
Storage temperature range -55 to +85 °C
Capacitors with temperature coefficient X7R
Capacitance range at 1 kHz, 1V 220 pF to 0.22 uF
Tolerance on the capacitance +10%, +20%
Maximum capacitance change with respect to +15%
capacitance value at 25 °C
Rated DC voltage 50 and 100 V

DC test voltage; duration 1 minute

250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x uF, whichever is less at 25 °C

Dissipation factor at 1 kHz, 1 V

<2.5%

Operating temperature range

-55to +125 °C

Storage temperature range

-55to +85 °C

Ageing

typical 1% per time decade
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Leaded ceramic multilayer capacitors

Mono-axial™ series

DESCRIPTION

| VALUE

Capacitors with temperature coefficient Z5U

Capacitance range at 1 kHz, 0.5V

0.01 uF to 0.47 uF

Tolerance on the capacitance

+20%, —20/+80%

Maximum capacitance change with respect to —56%/+22%
capacitance value at 25 °C
Rated DC voltage 50 and 100 V

DC test voltage; duration 1 minute

250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x uF, whichever is less at 25 °C

Dissipation factor at 1 kHz, 0.5 V

<4%

Operating temperature range

10t0 85 °C

Storage temperature range

-5510 +85 °C

Ageing

typical 6% per time decade

1996 May 03
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Leaded ceramic multilayer capacitors

Mono-kap™ series

FEATURES

e Very high capacitance per unit
volume

s L ow cost.

APPLICATIONS

These conformally coated radial
leaded capacitors are designed for
commercial and industrial
applications in three dielectrics,
NPO (ultra-stable), X7R (stable) and
Z5U (general purpose). Applications
include timing, coupling/decoupling,
signal comparison and biasing.
Mono-kap™ capacitors are suitable
for automatic insertion equipment.

DESCRIPTION

The basic capacitor construction
consists of ceramic dielectric
materials processed into a tape with a
typical thickness range from

0.025 to 0.076 mm. Metal electrode
patterns are applied using a thick film
screening process. Multiple layers
are stacked and laminated in such a
manner that electrodes are
aiternately exposed when the pattern
is cut into individual chip capacitors.
The capacitors are fired through a
high temperature profile to mature the
ceramic and metal into a
homogeneous unit.

QUICK REFERENCE DATA

Fig.1 Component outlines.

Metal end terminations are applied
and fired to provide electrical
connection between the individual
layers. Tinned leads are attached
using a solder.

Encapsulation consists of a
moisture-resistant gold colour
conformal epoxy coating that meets
the flame requirements of “UL94V-0".

VALUE
DESCRIPTION
2222730 ..... 2222 731 ..... 2222733 .....
Capacitance range (E12 series) 10 pF to 0.022 pF 220 pF to 1.0 uF 1000 pF to 1.0 uF
Rated DC voltage 50 and 100 V 50 and 100 V 50 and 100 V
Tolerance on capacitance 15%; £10% +10%; £20% 120%; —20%/+80%
Temperature coefficient NPO (C0G) X7R Z5U

1996 May 03
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Leaded ceramic multilayer capacitors

Mono-kap™ series

MECHANICAL DATA

Dimensions in mm.

Fig.2 Component outline for pitch 2.54 £0.8 mm
(straight wires).

Dimensions in mm.

Fig.3 Component outline for pitch 5.08 +0.8 mm
(flat bent wires).

Dimensions in mm.

Fig.4 Component outline for pitch
2.54 +0.6/-0.4 mm (outside kink wires).

Dimensions in mm.
Lead style available on request.

Fig.5 Component outline for pitch
5.08 +0.6/-0.4 mm (outside kink wires).
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Leaded ceramic muitilayer capacitors Mono-kap™ series

Physical dimensions

Table 1 Capacitor dimensions and mass; notes 1 and 2

MAX. SEATING HEIGHT (SH)
SIZE Whax Hmax Tmax(s) (mm) MASS
(mm) (mm) (mm) - - - : (9)
Fig.2 Fig.3 Fig.4 Fig.5
15 3.81 3.81 2.54 5.38 6.35 6.99 6.99 ~0.15
(0.150) (0.150) (0.100) (0.212) (0.250) (0.275) (0.275) e
20 5.08 5.08 3.18 6.65 7.62 8.26 8.26 ~0.16
(0.200) (0.200) 0.125) (0.262) (0.300) (0.325) (0.325) e
20 7.62 7.62 3.81 _ 10.16 _ 10.80 ~0.42
(0.300) (0.300) (0.150) (0.400) (0.425) e
Notes

1. Bulk packed products have a standard lead length L > 25.4 mm.
2. Dimensions between the parentheses are in inches.
3. Thickness defined as T.

Marking(") (see Fig.6)
Capacitance value (CCCT):

10 pF to 99 pF; actual value in pF
(2 digits only)

100 pF and above; coded
capacitance value (same as used

in P/N). <
Tolerance (CCCT): CCCT
Standard EIA tolerance. MYV

Material code (M V):
Standard EIA TC code
A = NP0 (COG)

C=X7R
E = Z5U.

Voltage code (M V):
Standard EIA voltage code
1=100V
5=50V.

MGA337

(1) Sizes 15 and 20 are marked with ] ]
capacitance value and tolerance Fig.6 Markings on the body.
only.
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Leaded ceramic multilayer capacitors Mono-kap™ series

PACKAGING

For details refer to this shandbook, Chapter “Leaded ceramic multilayer capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBER 2222 73. .....()
pITcH® | LEAD® BULK ON TAPE ON TAPE IN
<T=3|'i‘- P DLA- PACKED ON REEL AMMOPACK
' ™M) (nm) Ua@0) | | Uso) | | UsO) |
50V | 100V 50V | 100V 50V | 100V

+5% 254 05 05.. | 37.. 2 09.. | 41... 4 13.. | 45... 4
+10% (0.1); (0.020) | o06.. 38... 2 10... | 42... 4 14... | 46... 4
+20% note 3 07.. | 39.. 2 1. | 43... 4 15... | 47... 4
—20/+80% 08.. | 4o... 2 12.. | 44... 4 16... | 48... 4
+5% 5.08 0.5 17.. | 49.. 3 21... | 53... 3 25.. | 57... 3
+10% (0.2) (0.020) [ 1g.. | s50... 3 22.. | 54.. 3 26.. | 58.. 3
+20% 19.. | 51.. 3 23... | 55... 3 27... | 59.. 3
—20/+80% 20.. | 52.. 3 24... | 56... 3 28... | 60... 3

Notes

1. Catalogue numbers to be completed by adding the 7t digit for the required dielectric and the last 3 digits for the
required series and capacitance (see Tables 3, 4 and 5).

2. Dimensions between the parentheses are in inches.
3. Sizes 15 and 20 only.
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Leaded ceramic multilayer capacitors

Mono-kap™ series

Table 3 Range of values for NP0 (C0G), 2222 730

..... ; see Table 6 for conditions

CAPACITANCE SIZE SUFFIX OF
VALUE (see Table 1) CATALOGUE NUMBER
(pF) Ug =50V (DC) Ugr = 100 V (DC) (see Table 2)
10 15 15 ..109
12 15 15 129
15 15 15 159
18 15 15 189
22 15 15 ..229
27 15 15 .279
33 15 15 339
39 15 15 399
47 15 15 479
56 15 15 569
68 15 15 689
82 15 15 829
100 15 15 101
120 15 15 121
150 15 15 ~151
180 15 15 181
220 15 15 221
270 15 15 271
330 15 15 331
390 15 15 391
470 15 15 471
560 15 15 561
680 15 15 681
820 15 15 821
1000 15 20 ..102
1200 20 20 122
1500 20 20 152
1800 20 20 182
2200 20 20 ..222
2700 20 20 272
3300 20 20 332
3900 20 20 392
4700 20 20 472
5600 30 30 562
6800 30 30 ..682
8200 30 30 822
10000 30 30 103
12000 30 - 123
15000 30 - .53
18000 30 - 183
22000 30 - 223
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Table 4 Range of values for X7R, 2222 731 .....; see Table 6 for conditions

CAPACITANCE SIZE SUFFIX OF
VALUE (see Table 1) CATALOGUE NUMBER
(pF) Ugr = 50 V (DC) Ug = 100 V (DC) (see Table 2)
220 15 15 .221
270 15 15 271
330 15 15 331
390 15 15 391
470 15 15 471
560 15 15 561
680 15 15 681
820 15 15 821
1000 15 15 102
1200 15 15 122
1500 15 15 152
1800 15 15 182
2200 15 15 222
2700 15 15 272
3300 15 15 .332
3900 15 15 .392
4700 15 15 472
5600 15 15 562
6800 15 15 .682
8200 15 15 .822
10000 15 15 .103
12000 15 20 123
15000 15 20 ..153
18000 15 20 .183
22000 15 20 .223
27000 15 20 273
33000 15 20 .333
39000 20 20 .393
47000 20 20 473
56000 20 20 563
68000 20 20 .683
82000 20 20 .823
100000 20 20 .104
120000 20 30 124
150000 20 30 154
180000 20 30 184
220000 20 30 224
270000 30 30 274
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CAPACITANCE SIZE SUFFIX OF
VALUE (see Table 1) CATALOGUE NUMBER

(pF) Ur =50 V (DC) Ug =100 V (DC) (see Table 2)
330000 30 30 .334
390000 30 - .394
470000 30 - A74
560000 30 - .564
680000 30 - .684
820000 30 - .824
1000000 30 - .105
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Table 5 Range of values for Z5U, 2222 733 .....; see Table 6 for conditions

CAPACITANCE SIZE SUFFIX OF
VALUE (see Table 1) CATALOGUE NUMBER
(pF) Ur =50V (DC) Ur =100V (DC) (see Table 2)
1000 15 15 .102
1200 15 15 122
1500 15 15 .152
1800 15 15 .182
2200 15 15 .222
2700 15 15 272
3300 15 15 .332
3900 15 15 .392
4700 15 15 .A72
5600 15 15 562
6800 15 15 ..682
8200 15 15 ..822
10000 15 15 .103
12000 15 20 .123
15000 15 20 .153
18000 15 20 .183
22000 15 20 .223
27000 15 20 273
33000 15 20 .333
39000 15 20 ..393
47000 15 20 .473
56000 15 20 .563
68000 15 20 .683
82000 15 20 823
100000 15 20 104
120000 20 30 122
150000 20 30 154
180000 20 30 184
220000 20 30 o4
270000 20 30 274
330000 20 30 334
390000 30 30 ..394
470000 30 30 474
560000 30 _ 564
680000 30 _ 684
820000 30 - 824
1000000 30 " 105
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ELECTRICAL CHARACTERISTICS

Table 6 Electrical data for NPO, X7R and Z5U; conditions for Tables 3, 4 and 5

The capacitors meet the essential requirements of “/IEC 384-8”, “IEC 384-9” and “EIA-198”. Unless stated otherwise all
electrical values apply at an ambient temperature of 25 +3 °C, at barometric pressures of 650 to 800 mm of mercury,

and relative humidity not to exceed 75%.

DESCRIPTION

VALUE

Capacitors with temperature coefficient NPO

Capacitance range:
at 1 MHz, 1 V; where C < 1000 pF

10 to 1000 pF

at 1 kHz, 1 V; where C > 1000 pF 1200 pF to 0.022 uF
Tolerance on the capacitance 5%, £10%
Rated DC voltage 50 and 100 V

DC test voltage; duration 1 minute

250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x uF, whichever is less at 25 °C

Temperature coefficient of the capacitance

0x 109K

Tolerance on the temperature coefficient +30 x 10-6/K
Dissipation factor:

at 1 MHz, 1 V; where C < 1000 pF <15 x 104

at 1 kHz, 1 V; where C > 1000 pF <15x 104
Operating temperature range -55to +125 °C
Storage temperature range -55 to +85 °C

Capacitors with temperature coefficient X7R

Capacitance range at 1 kHz, 1 V

220 pF to 1.0 uF

Tolerance on the capacitance

+10%, +20%

Maximum capacitance variation with respect to +15%
capacitance value at 25 °C
Rated DC voltage 50 and 100 V

DC test voltage; duration 1 minute

250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x uF, whichever is less at 25 °C

Dissipation factor at 1 kHz, 1 V

<2.5%

Operating temperature range

-55to0 +125 °C

Storage temperature range

-55to +85 °C

Ageing

typical 1% per time decade
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DESCRIPTION

| VALUE

Capacitors with temperature coefficient Z5U

Capacitance range at 1 kHz, 0.5V

1000 pF to 1.0 uF

Tolerance on the capacitance

+20%, —20/+80%

Maximum capacitance variation with respect to —56/+22%
capacitance value at 25 °C
Rated DC voltage 50 and 100 V

DC test voltage; duration 1 minute

250% of rated voltage

Insulation resistance at rated voltage

100000 MQ or 1000 MQ x puF, whichever is less at 25 °C

Dissipation factor at 1 kHz, 0.5 V

<4%

Operating temperature range

10to 85°C

Storage temperature range

-55to +85 °C

Ageing

typical 6% per time decade
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Table 1 Mono-kap™ conformal radials NPO (COG), 5% and 10% tolerance, 50 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE( 12NC CODE PITCH
CN 15C 100J K 100J 15C0G F VB 2222 730 05109 2.54
CN 15C 100K K 100K 15C0G F VB 2222 730 06109 2.54
CN 15C 120J K 120J 15C0G F VB 2222 730 05129 2.54
CN 15C 120K K 120K 15C0G F VB 2222 730 06129 2.54
CN 15C 150J K 150J 15 C0G F VB 2222 730 05159 2.54
CN 15C 150K K 150K 15C0G F VB 2222 730 06159 2.54
CN 15C 180J K 180J 15C0G F VB 2222 730 05189 2.54
CN 15C 180K K 180K 15C0G F VB 2222 730 06189 2.54
CN 15C 220J K 220J 15C0G F VB 2222 730 05229 2.54
CN 15C 220K K 220K 15 C0G F VB 2222 730 06229 2.54
CN 15C 270J K 270J 15C0G F VB 2222 730 05279 2.54
CN 15C 270K K 270K 15C0G F VB 2222 730 06279 2.54
CN 15C 330J K 330J 15C0G F VB 2222 730 05339 2.54
CN 15C 330K K 330K 15C0G F VB 2222 730 06339 2.54
CN 15C 390J K 390J 15C0G F VB 2222 730 05399 2.54
CN 15C 390K K 390K 15C0G F VB 2222 730 06399 2.54
CN 15C 470J K 470J 15C0G F VB 2222 730 05479 2.54
CN 15C 470K K 470K 15C0G F VB 2222 730 06479 2.54
CN 15C 560J K 560J 15C0G F VB 2222 730 05569 2.54
CN 15C 560K K 560K 15C0G F VB 2222 730 06569 2.54
CN 15C 680J K 680J 15C0G F VB 2222 730 05689 2,54
CN 15C 680K K 680K 15C0G F VB 2222 730 06689 2.54
CN 15C 820J K 820J 15C0G F VB 2222 730 05829 2.54
CN 15C 820K K 820K 15C0G F VB 2222 730 06829 2.54
CN 15C 101J K 101J 15C0G F VB 2222 730 05101 2.54
CN 15C 101K K 101 K 15C0G F VB 2222 730 06101 2.54
CN 15C 121J K 121J 15C0G F VB 2222 730 05121 2.54
CN 15C 121K K 121K 15C0G F VB 2222 730 06121 2.54
CN 15C 151J K 151J 15C0G F VB 2222 730 05151 2.54
CN 15C 151K K 151K 15C0G F VB 2222 730 06151 2.54
CN 15C 181J K 181J 15C0G F VB 2222 730 05181 2.54
CN 15C 181K K 181 K 15C0G F VB 2222 730 06181 2.54
CN 15C 221J K 221J 15C0G F VB 2222 730 05221 2.54
CN 15C 221K K 221K 15C0G F VB 2222 730 06221 2.54
CN 15C 271 J K 271J 15C0G F VB 2222 730 05271 2.54
CN 15C 271K K 271K 15C0G F VB 2222 730 06271 2.54
CN 15C 331J K 331J 15C0G F VB 2222 730 05331 2.54
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CN 15C 331K K 331K 15C0G F VB 2222 730 06331 2.54
CN 15C 391J K 391J 15C0G F VB 2222 730 05391 2.54
CN 15C 391K K 391K 15C0G F VB 2222 730 06391 2.54
CN 15C 471J K 471J 15C0G F VB 2222 730 05471 2.54
CN 15C 471K K 471K 15C0G F VB 2222 730 06471 2.54
CN 15C 561J K 561J 15C0G F VB 2222 730 05561 2.54
CN 15C 561K K 561K 15C0G F VB 2222 730 06561 2.54
CN 20C 681J K 681J 15C0G F VB 2222 730 05681 2.54
CN 20C 681K K 681K 15C0G F VB 2222 730 06681 2.54
CN 20C 821J K 821J 15C0G F VB 2222 730 05821 2.54
CN 20C 821K K 821K 15C0G F VB 2222 730 06821 2.54
CN 20C 102J K 102J 15C0G F VB 2222 730 05102 2.54
CN 20C 102K K 102K 15C0G F VB 2222 730 06102 2.54
CN 20C 122J K 122J 20 C0G F VB 2222 730 05122 2.54
CN 20C 122K K 122K 20 COG F VB 2222 730 06122 2.54
CN 20C 1524 K 152J 20 COG F VB 2222 730 05152 2.54
CN 20C 152K K 152K 20 C0G F VB 2222 730 06152 2.54
CN 20C 1824 K 182J 20 COG F VB 2222 730 05182 2.54
CN 20C 182K K 182K 20 COG F VB 2222 730 06182 2.54
CN 20C 2224 K 222J 20 COG F VB 2222 730 05222 2.54
CN 20C 222K K 222 K 20 COG F VB 2222 730 06222 2.54
CN 20C 2724 K 272J 20 COG F VB 2222 730 05272 2.54
CN 20C 272K K 272K 20C0G F VB 2222 730 06272 2.54
CN 20C 332J K 332J 20 C0G F VB 2222 730 05332 2.54
CN 20 C 332K K 332K 20 C0G F VB 2222 730 06332 2.54
CN 30C 392J K 392J 20C0OG F VC 2222 730 17392 5.08
CN 30C 392K K 392K 20C0G F VC 2222 730 18392 5.08
CN 30C 4724 K 472J 20 COG F VC 2222 730 17472 5.08
CN 30C 472K K 472K 20C0G F VC 2222 730 18472 5.08
CN 30C 562J K 562 J 30 COG F VC 2222 730 17562 5.08
CN 30C 562K K 562 K 30 COG F VC 2222 730 18562 5.08
CN 30C 682J K 682J 30C0G F VC 2222 730 17682 5.08
CN 30C 682K K 682K 30 C0G F VC 2222 730 18682 5.08
CN 30C 822K K 822K 30C0G F VC 2222 730 18822 5.08
CN 30C 103J K 103J 30C0G F VC 2222 730 17103 5.08
CN 30C 103K K 103K 30C0G F VC 2222 730 18103 5.08
CN 40C 153J K 1534J 30 CO0G F VC 2222 730 17153 5.08
CN 40C 153K K 153K 30C0G F VC 2222 730 18153 5.08
CN 40C 223J K 223J 30C0G F VC 2222 730 17223 5.08
CN 40 C 223K K 223K 30 C0G F VC 2222 730 18223 5.08
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE() 12NC CODE PITCH
CN 15C 100J DRM K 100J 15C0G F TT 2222 730 21109 5.08
CN 15C 100 K DRM K 100K 15C0G F TT 2222 730 22109 5.08
CN 15C 120J DRM K 120J 15C0G F TT 2222 730 21129 5.08
CN 15C 120 K DRM K 120K 15C0G F TT 2222 730 22129 5.08
CN 15C 150J DRM K 150J 15C0G F TT 2222 730 21159 5.08
CN 15C 150 K DRM K 150K 15C0G F TT 2222 730 22159 5.08
CN 15C 180J DRM K 180J 15C0G F TT 2222 730 21189 5.08
CN 15C 180 K DRM K 180K 15C0G F TT 2222 730 22189 5.08
CN 15C 220J DRM K 220J 15C0G F TT 2222 730 21229 5.08
CN 15C 220K DRM K 220K 15C0G F TT 2222 730 22229 5.08
CN 15C 270J DRM K 270J 15C0G F TT 2222 730 21279 5.08
CN 15C 270K DRM K 270K 15C0G F TT 2222 730 22279 5.08
CN 15C 330J DRM K 330J 15C0G F TT 2222 730 21339 5.08
CN 15C 330 K DRM K 330K 15C0G F TT 2222 730 22339 5.08
CN 15C 390J DRM K 390J 15C0G F TT 2222 730 21399 5.08
CN 15C 390 K DRM K 390K 15C0G F TT 2222 730 22399 5.08
CN 15C 470J DRM K 470J 15C0G F TT 2222 730 21479 5.08
CN 15C 470K DRM K 470K 15C0G F TT 2222 730 22479 5.08
CN 15C 560J DRM K 560J 15C0G F TT 2222 730 21569 5.08
CN 15C 560 K DRM K 560K 15C0G F TT 2222 730 22569 5.08
CN 15C 680J DRM K 680J 15C0G F TT 2222 730 21689 5.08
CN 15C 680 K DRM K 680K 15C0G F TT 2222 730 22689 5.08
CN 15C 820J DRM K 820J 15C0G F TT 2222 730 21829 5.08
CN 15C 820K DRM K 820K 15C0G F TT 2222 730 22829 5.08
CN 15C 101J DRM K 101J 15C0G F TT 2222 730 21101 5.08
CN 15C 101 K DRM K 101K 15C0G F TT 2222 730 22101 5.08
CN 15C 121 J DRM K121J 15C0G F TT 2222 730 21121 5.08
CN 15C 121 K DRM K 121K 15C0G F TT 2222 730 22121 5.08
CN 15C 151J DRM K 151J 15C0G F TT 2222 730 21151 5.08
CN 15C 151 K DRM K 151K 15C0G F TT 2222 730 22151 5.08
CN 15C 181 J DRM K 181J 15C0G F TT 2222 730 21181 5.08
CN 15C 181 K DRM K 181K 15C0G F TT 2222 730 22181 5.08
CN 15C 221 J DRM K 221J 15C0G F TT 2222 730 21221 5.08
CN 15C 221 K DRM K 221K 15C0G F TT 2222 730 22221 5.08
CN 15C 271 J DRM K 271J 15C0G F TT 2222 730 21271 5.08
CN 15C 271 K DRM K 271K 15C0G F TT 2222 730 22271 5.08
CN 15C 331 J DRM K 331J 15C0G F TT 2222 730 21331 5.08
CN 15C 331 K DRM K 331K 15C0G F TT 2222 730 22331 5.08
CN 15C 391 J DRM K 391J 15C0G F TT 2222 730 21391 5.08
CN 15C 391 K DRM K 391K 15C0G F TT 2222 730 22391 5.08
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE(" 12NC CODE PITCH
CN 15C 471 J DRM K 471J 15C0G F TT 2222 730 21471 5.08
CN 15C 471 K DRM K 471K 15C0G F TT 2222 730 22471 5.08
CN 15C 561 J DRM K 561J 15C0G F TT 2222 730 21561 5.08
CN 15C 561 K DRM K 561K 15C0G F TT 2222 730 22561 5.08
CN 20C 681 J DRM K 681J 15C0G F TT 2222 730 21681 5.08
CN 20C 681 K DRM K 681K 15C0G F TT 2222 730 22681 5.08
CN 20C 821J DRM K 821J 15C0G F TT 2222 730 21821 5.08
CN 20C 821 K DRM K 821K 15C0G F TT 2222 730 22821 5.08
CN 20C 102J DRM K 102J 15C0G F TT 2222 730 21102 5.08
CN 20C 102 K DRM K 102K 15C0G F TT 2222 730 22102 5.08
CN 20C 122J DRM K 122J 20C0G F TT 2222 730 21122 5.08
CN 20C 122K DRM K 122K 20C0G F TT 2222 730 22122 5.08
CN 20C 152 J DRM K 1562J 20C0G F TT 2222 730 21152 5.08
CN 20C 152K DRM K 152K 20C0G F TT 2222 730 22152 5.08
CN 20C 182J DRM K 1824 20C0G F TT 2222 730 21182 5.08
CN 20C 182K DRM K 182K 20C0G F TT 2222 730 22182 5.08
CN 20C 222 J DRM K222J 20C0G F TT 2222 730 21222 5.08
CN 20C 222 K DRM K 222K 20C0G F TT 2222 730 22222 5.08
CN 20C 272J DRM K 2724 20C0G F TT 2222 730 21272 5.08
CN 20C 272 K DRM K 272K 20C0G F TT 2222 730 22272 5.08
CN 20C 332J DRM K 332J 20C0G F TT 2222 730 21332 5.08
CN 20 C 332K DRM K 332K 20C0G F TT 2222 730 22332 5.08
CN 30C 392J DRM K 392J 20C0G F TT 2222 730 21392 5.08
CN 30C 392K DRM K 392K 20 COG F 2222 730 22392 5.08
CN 30C 472J DRM K 4724 20C0G F TT 2222 730 21472 5.08
CN 30C 472K DRM K 472K 20C0G F TT 2222 730 22472 5.08
CN 30C 562 J DRM K 562J 30C0G F TT 2222 730 21562 5.08
CN 30 C 562 K DRM K 562K 30C0G F TT 2222 730 22562 5.08
CN 30C 682J DRM K 682J 30C0G F TT 2222 730 21682 5.08
CN 30C 682K DRM K 682K 30C0G F TT 2222 730 22682 5.08
CN 30C 822K DRM K 822K 30C0G F TT 2222 730 22822 5.08
CN 30C 103J DRM K 103J 30C0G F TT 2222 730 21103 5.08
CN 30C 103K DRM K 103K 30C0G F TT 2222 730 22103 5.08
CN 40 C 153J DRM K 1563J 30C0G F TT 2222 730 21153 5.08
CN 40C 153K DRM K 153K 30C0G F TT 2222 730 22153 5.08
CN 40C 223J DRM K 223J 30C0G F TT 2222 730 21223 5.08
CN 40 C 223K DRM K 223K 30C0G F TT 2222 730 22223 5.08

Note to Table 1

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.
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Table 2 Mono-kap™ conformal radials NPO (COG), 5% and 10% tolerance, 100 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CN 15A 100J K 100J 15C0G H VB 2222 730 37109 2.54
CN 15A 100K K 100K 15C0G H VB 2222 730 38109 2.54
CN 15A 120J K 120J 15C0G H VB 2222 730 37129 2.54
CN 15A 120K K 120K 15C0G H VB 2222 730 38129 2.54
CN 15A 150J K 150J 15C0G H VB 2222 730 37159 2.54
CN 15A 150K K 150K 15C0G H VB 2222 730 38159 2.54
CN 15A 180J K 180J 15C0G H VB 2222 730 37189 2.54
CN 15A 180K K 180K 15C0G H VB 2222 730 38189 2.54
CN 15A 220J K 220J 15C0G H vB 2222 730 37229 2.54
CN 15A 220K K 220K 15C0G H VB 2222 730 38229 2.54
CN 15 A 270J K 270J 15C0G H VB 2222 730 37279 2.54
CN 15A 270K K 270K 15C0G H VB 2222 730 38279 2.54
CN 15A 330J K 330J 15C0G H VB 2222 730 37339 2.54
CN 15A 330K K 330K 15C0G H VB 2222 730 38339 2.54
CN 15A 390J K 390J 15C0G H VB 2222 730 37399 2.54
CN 15 A 390K K 390K 15C0G H VB 2222 730 38399 2.54
CN 15A 470J K 470J 15C0G H VB 2222 730 37479 2.54
CN 15A 470K K 470K 15C0G H VB 2222 730 38479 2.54
CN 15A 560J K 560J 15C0G H VB 2222 730 37569 2.54
CN 15 A 560 K K 560 K 15 C0G H VB 2222 730 38569 2.54
CN 15A 680J K 680J 15C0G H VB 2222 730 37689 2.54
CN 15A 680K K 680K 15C0G H VB 2222 730 38689 2.54
CN 15A 820J K 820J 15C0G H VB 2222 730 37829 2.54
CN 15 A 820K K 820K 15C0G H VB 2222 730 38829 2.54
CN 15A 101J K 101J 15C0G H VB 2222 730 37101 2.54
CN 15A 101K K 101 K 15C0G H VB 2222 730 38101 2.54
CN 15A 121J K 121J 15C0G H VB 2222 730 37121 2.54
CN 15A 121K K 121 K 15C0G H VB 2222 730 38121 2.54
CN 15A 151J K 151J 15C0G H VB 2222 730 37151 2.54
CN 15A 151K K 151 K 15C0G H VB 2222 730 38151 2.54
CN 15A 181J K 181J 15C0G H VB 2222 730 37181 2.54
CN 15A 181K K 181 K 15C0G H VB 2222 730 38181 2.54
CN 15A 221J K 221J 15C0G H VB 2222 730 37221 2.54
CN 15 A 221K K 221 K 15C0G H VB 2222 730 38221 2.54
CN 15A 271J K 271J 15C0G H VB 2222 730 37271 2.54
CN 15A 271K K 271K 15C0G H VB 2222 730 38271 2.54
CN 15A 331J K 331J 15C0G H VB 2222 730 37331 2.54
CN 15A 331K K 331K 15C0G H VB 2222 730 38331 2.54
CN 15A 391J K 391J 15C0G H VB 2222 730 37391 2.54
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E“'\iﬁ.ﬁﬁgg’; 15-DIGIT CODE(") 12NC CODE PITCH
CN 15A 391K K 391K 15C0G H VB 2022 730 38391 254
CN 20 A 4714 K 471J 15C0G H VB 2222 730 37471 254
CN 20 A 471K K 471K 15C0G H VB 2222 730 38471 2.54
CN 20 A 561 J K 561J 15C0G H VB 2222 730 37561 254
CN 20 A 561K K 561K 15C0G H VB 2222 730 38561 2.54
CN 20 A 6814 K 681J 15C0G H VB 2022 730 37681 254
CN 20 A 681K K 681K 15C0G H VB 2222 730 38681 2.54
CN 20 A 8214 K 821J 15C0G H VB 2222 730 37821 254
CN 20A 821K K 821K 15C0G H VB 2022 730 38821 254
CN 20 A 1024 K 102J 20C0G H VB 2222 730 37102 254
CN 20A 102K K 102K 20 C0G H VB 2222 730 38102 2.54
CN 20A 1224 K 122J 20 COG H VB 2002 730 37122 2.54
CN 20 A 152 J K 152J 20 COG H VB 2022 730 37152 254
CN 20A 152K K 152K 20 COG H VB 2222 730 38152 254
CN 30 A 1824 K 182J 20 COG H VC 2022 730 49182 5.08
CN 30 A 182K K 182K 20 COG H VC 2222 730 50182 5.08
CN 30 A 2224 K 222J 20 C0G H VC 2222 730 49222 5.08
CN 30 A 222K K 222K 20 COG H VC 2222 730 50222 5.08
CN 30A 272 K 2724 20C0G H VC 2222 730 49272 5.08
CN 30A 272K K 272K 20 C0G H VC 2222 730 50272 5.08
CN 30 A 3324 K 332 J 20 COG H VC 2222 730 49332 5.08
CN 30 A 332K K 332K 20 COG H VC 2222 730 50332 5.08
CN 30 A 3924 K 392 J 20 COG H VC 2022 730 49392 5.08
CN 30 A 4724 K 472J 20 COG H VC 2022 730 49472 5.08
CN 30A 472K K 472K 20 COG H VC 2022 730 50472 5.08
CN 30 A 6824 K 682J 30 COG H VC 2222 730 49682 5.08
CN 30A 1034 K 103J 30 COG H VC 2022 730 49103 5.08
CN 30A 103K K 103K 30 COG H VC 2222 730 50103 5.08
CN 15A 100J DRM K 100J 15C0G H TT 2222 730 53109 5.08
CN 15A 100 K DRM K 100K 15C0G H TT 2222 730 54109 5.08
CN 15 A 120 J DRM K 120J 15C0G H TT 2222 730 53129 5.08
CN 15A 120K DRM K 120K 15C0G H TT 2222 730 54129 5.08
CN 15A 150 J DRM K 150J 15C0G H TT 2222 730 53159 5.08
CN 15A 150K DRM K 150K 15C0G H TT 2022 730 54159 5.08
CN 15A 180J DRM K 180J 15C0G H TT 2222 730 53189 5.08
CN 15A 180 K DRM K 180K 15C0G H TT 2022 730 54189 5.08
CN 15 A 220 J DRM K 220J 15C0G H TT 2022 730 53229 5.08
CN 15 A 220 K DRM K 220K 15C0G H TT 2022 730 54229 5.08
CN 15A 270J DRM K 270J 15C0G H TT 2022 730 53279 5.08
CN 15A 270K DRM K 270K 15C0G H TT 2022 730 54279 5.08
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CN 15A 330J DRM K 330J 15C0G H TT 2222 730 53339 5.08
CN 15A 330K DRM K 330K 15C0G H TT 2222 730 54339 5.08
CN 15A 390 J DRM K 390J 15C0G H TT 2220 730 53399 5.08
CN 15A 390 K DRM K 390K 15C0G H TT 2222 730 54399 5.08
CN 15A 470J DRM K 470J 15C0G H TT 2222 730 53479 5.08
CN 15A 470 K DRM K 470K 15C0G H TT 2222 730 54479 5.08
CN 15A 560 J DRM K 560J 15C0G H TT 2222 730 53569 5.08
CN 15A 560 K DRM K 560 K 15C0G H TT 2222 730 54569 5.08
CN 15A 680J DRM K 680J 15C0G H TT 2222 730 53689 5.08
CN 15A 680 K DRM K 680K 15C0G H TT 2222 730 54689 5.08
CN 15A 820J DRM K 820J 15C0G H TT 2222 730 53829 5.08
CN 15A 820 K DRM K 820K 15C0G H TT 2222 730 54829 5.08
CN 15A 101J DRM K 101J 15C0G H TT 2222 730 53101 5.08
CN 15A 101 K DRM K 101K 15C0G H TT 2222 730 54101 5.08
CN 15A 121J DRM K 121J 15C0G H TT 2222 730 53121 5.08
CN 15A 121 K DRM K 121K 15C0G H TT 2222 730 54121 5.08
CN 15A 151 J DRM K 151J 15C0G H TT 2222 730 53151 5.08
CN 15A 151 K DRM K 151K 15C0G H TT 2222 730 54151 5.08
CN 15A 181J DRM K 181J 15C0G H TT 2222 730 53181 5.08
CN 15A 181 K DRM K 181K 15C0G H TT 2222 730 54181 5.08
CN 15A 221 J DRM K 221J 15C0G H TT 2222 730 53221 5.08
CN 15A 221 K DRM K 221K 15C0G H TT 2222 730 54221 5.08
CN 15A 271J DRM K 271J 15C0G H TT 2222 730 53271 5.08
CN 15A 271 K DRM K 271K 15C0G H TT 2222 730 54271 5.08
CN 15A 331J DRM K 331J 15C0G H TT 2222 730 53331 5.08
CN 15A 331 K DRM K 331K 15C0G H TT 2222 730 54331 5.08
CN 15A 391J DRM K 391J 15C0G H TT 2222 730 53391 5.08
CN 15A 391 K DRM K 391K 15C0G H TT 2222 730 54391 5.08
CN 20 A 471J DRM K 471J 15C0G H TT 2222 730 53471 5.08
CN 20 A 471K DRM K 471K 15C0G H TT 2222 730 54471 5.08
CN 20 A 561J DRM K 561J 15C0G H TT 2222 730 53561 5.08
CN 20 A 561 K DRM K 561K 15C0G H TT 2222 730 54561 5.08
CN 20 A 681J DRM K 681J 15C0G H TT 2222 730 53681 5.08
CN 20 A 681K DRM K 681K 15C0G H TT 2222 730 54681 5.08
CN 20 A 821J DRM K 821J 15C0G H TT 2222 730 53821 5.08
CN 20 A 821 K DRM K 821K 15C0G H TT 2222 730 54821 5.08
CN 20A 102J DRM K 102J 20C0G H TT 2222 730 53102 5.08
CN 20 A 102K DRM K 102K 20C0G H TT 2222 730 54102 5.08
CN 20 A 122J DRM K 122J 20C0G H TT 2222 730 53122 5.08
CN 20 A 152J DRM K 152J 20C0G H TT 2222 730 53152 5.08
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CN 20 A 152K DRM K 152K 20C0G H TT 2222 730 54152 5.08
CN 30A 182J DRM K 182J 20C0G H TT 2222 730 53182 5.08
CN 30 A 182K DRM K 182K 20C0G H TT 2222 730 54182 5.08
CN 30 A 222J DRM K222J 20C0G H TT 2222 730 53222 5.08
CN 30 A 222K DRM K 222K 20C0G H TT 2222 730 54222 5.08
CN 30A 272J DRM K 2724 20C0G H TT 2222 730 53272 5.08
CN 30 A 272K DRM K 272K 20C0G H TT 2222 730 54272 5.08
CN 30 A 332J DRM K 332J 20C0G H TT 2222 730 53332 5.08
CN 30 A 332K DRM K 332K 20C0G H TT 2222 730 54332 5.08
CN 30 A 392J DRM K 392J 30C0G H TT 2222 730 53392 5.08
CN 30 A 472J DRM K 4724 30C0G H TT 2222 730 53472 5.08
CN 30 A 472K DRM K 472K 30C0G H TT 2222 730 54472 5.08
CN 30 A 682J DRM K 682J 30C0G H TT 2222 730 53682 5.08
CN 30A 103J DRM K 103J 30C0G H TT 2222 730 53103 5.08
CN 30 A 103K DRM K 103K 30CO0G H TT 2222 730 54103 5.08

Note to Table 2
1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 3 Mono-kap™ conformal radials X7R, 10% and 20% tolerance, 50 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CW 15C 151K K 151K 15 X7R F VB 2222 731 06151 2.54
CW 15C 181K K 181K 15 X7R F VB 2222 731 06181 2.54
CW 15C 181 M K 181 M 15X7R F VB 2222 731 07181 2.54
CW 15C 221K K 221 K 15 X7R F VB 2222 731 06221 2.54
CW 15C 271K K 271 K 15 X7R F VB 2222 731 06271 2.54
CW 15C 271 M K 271 M 15 X7R F VB 2222 731 07271 2.54
CW 15C 331K K 331K 15 X7R F VB 2222 731 06331 2.54
CW 15C 331 M K 331 M 15 X7R F VB 2222 731 07331 2.54
CW 15C 391K K 391K 15X7R F VB 2222 731 06391 2.54
CW 15C 391 M K 391 M 15 X7R F VB 2222 731 07391 2.54
CW 15C 471K K 471K 15 X7R F VB 2222 731 06471 2.54
CW 15C 471 M K 471 M 15 X7R F VB 2222 731 07471 2.54
CW 15C 561K K 561K 15X7R F VB 2222 731 06561 2.54
CW 15C 681K K 681K 15 X7R F VB 2222 731 06681 2.54
CW 15C 681 M K 681 M 15 X7R F VB 2222 731 07681 2.54
CW 15C 821K K 821K 15X7R F VB 2222 731 06821 2.54
CW 15C 821 M K 821 M 15X7R F VB 2222 731 07821 2.54
CW 15C 102K K 102K 15X7R F VB 2222 731 06102 2.54
CW 15C 102 M K 102M 15X7R F VB 2222 731 07102 2.54

1996 May 03 141



Philips Components

Cross reference

Leaded ceramic multilayer capacitors . .
selection guide

DISTRIBUTION

PART NUMBER 15-DIGIT CODE() 12NC CODE PITCH
CW 15C 122K K 122K 15 X7R F VB 2222 731 06122 2.54
CW 15C 152K K 152K 15 X7R F VB 2222 731 06152 2.54
CW 15C 182K K 182K 15 X7R F VB 2222 731 06182 2.54
CW 15C 222K K 222K 15X7R F VB 2222 731 06222 2.54
CW 15C 222 M K 222M 15X7R F VB 2222 731 07222 2.54
CW 15C 272K K 272K 15 X7R F VB 2222 731 06272 2.54
CW 15C 272 M K 272M 15 X7R F VB 2222 731 07272 2.54
CW 15C 332K K 332K 15 X7R F VB 2222 731 06332 2.54
CW 15C 332 M K 332M 15 X7R F VB 2222 731 07332 2.54
CW 15C 392K K 392K 15 X7R F VB 2222 731 06392 2.54
CW 15C 472K K 472K 15 X7R F VB 2222 731 06472 2.54
CW 15C 472 M K 472M 15 X7R F VB 2222 731 07472 2.54
CW 15C 562 K K 562K 15 X7R F VB 2222 731 06562 2.54
CW 15C 562 M K 562 M 15 X7R F VB 2222 731 07562 2.54
CW 15C 682K K 682K 15 X7R F VB 2222 731 06682 2.54
CW 15C 682M K 682M 15 X7R F VB 2222 731 07682 2.54
CW 15C 822K K 822K 15 X7R F VB 2222 731 06822 2.54
CW 15C 822 M K 822M 15X7R F VB 2222 731 07822 2.54
CW 15C 103K K 103K 15X7R F VB 2222 731 06103 2.54
CW 15C 103 M K 103M 15 X7R F VB 2222 731 07103 2.54
CW 15C 153K K 163K 15 X7R F VB 2222 731 06153 2.54
CW 15C 153 M K 153 M 15 X7R F VB 2222 731 07153 2.54
CW 20C 183K K 183K 15 X7R F VB 2222 731 06183 2.54
CW 20C 183 M K 183M 15 X7R F VB 2222 731 07183 2.54
CW 20C 223K K 223K 15 X7R F VB 2222 731 06223 2.54
CW 20C 223 M K 223M 15 X7R F VB 2222 731 07223 2.54
CW 20C 273K K 273K 15 X7R F VB 2222 731 06273 2.54
CW 20C 273 M K 273M 15 X7R F VB 2222 731 07273 2.54
CW 20C 333K K 333K 15 X7R F VB 2222 731 06333 2.54
CW 20C 333M K 333M 15X7R F VB 2222 731 07333 2.54
CW 20C 393K K 393K 20 X7R F VB 2222 731 06393 2.54
CW 20C 473K K 473K 20 X7R F VB 2222 731 06473 2.54
CW 20C 473 M K 473M 20 X7R F VB 2222 731 07473 2.54
CW 20C 563 K K 563 K 20 X7R F VB 2222 731 06563 2.54
CW 20C 563 M K 563 M 20 X7R F VB 2222 731 07563 2.54
CW 20C 683 K K 683K 20 X7R F VB 2222 731 06683 2.54
CW 20C 683 M K 683 M 20 X7R F VB 2222 731 07683 2.54
CW 20C 823K K 823K 20 X7R F VB 2222 731 06823 2.54
CW 20C 104 K K 104 K 20 X7R F VB 2222 731 06104 2.54
CW 20C 104 M K 104 M 20 X7R F VB 2222 731 07104 2.54
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CW 30C 124K K 124 K 20 X7R F VC 2222 731 18124 5.08
CW 30C 124 M K 124 M 20 X7R F VC 2222 731 19124 5.08
CW 30C 154K K 154 K 20 X7R F VC 2222 731 18154 5.08
CW 30C 154 M K 154 M 20 X7R F VC 2222 731 19154 5.08
CW 30C 184K K 184K 20 X7R F VC 2222 731 18184 5.08
CW 30C 184 M K 184 M 20 X7R F VC 2222 731 19184 5.08
CW 30C 224K K 224K 20 X7R F VC 2222 731 18224 5.08
CW 30C 224 M K 224 M 20 X7R F VC 2222 731 19224 5.08
CW 30C 274K K 274K 30 X7R F VC 2222 731 18274 5.08
CW 30C 274 M K 274 M 30 X7R F VC 2222 731 19274 5.08
CW 30C 334K K 334K 30 X7R F VC 2222 731 18334 5.08
CW 30C 334 M K 334 M 30 X7R F VC 2222 731 19334 5.08
CW 30C 394K K 394K 30 X7R F VC 2222 731 18394 5.08
CW 30C 474K K 474K 30 X7R F VC 2222 731 18474 5.08
CW 30C 474 M K 474M 30 X7R F VC 2222 731 19474 5.08
CW 40C 564 M K 564 M 30 X7R F VC 2222 731 19564 5.08
CW 40C 684K K 684 K 30 X7R F VC 2222 731 18684 5.08
CW 40C 824 M K 824 M 30 X7R F VC 2222 731 19824 5.08
CW 40C 105K K 105K 30 X7R F VC 2222 731 18105 5.08
CW 40C 105M K 105 M 30 X7R F VC 2222 731 19105 5.08
CW 15C 151 K DRM K 151K 15X7R F TT 2222 731 22151 5.08
CW 15C 181 K DRM K 181K 15X7R F TT 2222 731 22181 5.08
CW 15C 181 M DRM K i8iM iI5X7R F TT 2222 731 23181 5.08
CW 15C 221 K DRM K 221K 156 X7R F TT 2222 731 22221 5.08
CW 15C 271 K DRM K 271K 15 X7R F TT 2222 731 22271 5.08
CW 15C 271 M DRM K271 M 15X7R F TT 2222 731 23271 5.08
CW 15C 331 K DRM K 331K 15X7R F TT 2222 731 22331 5.08
CW 15C 331 M DRM K331 M15X7R F TT 2222 731 23331 5.08
CW 15C 391 K DRM K 31K 15X7R F TT 2222 731 22391 5.08
CW 15C 391 M DRM K 391M 15X7R F TT 2222 731 23391 5.08
CW 15C 471 K DRM K 471K 15X7R F TT 2222 731 22471 5.08
CW 15C 471 M DRM K 471 M 15X7R F TT 2222 731 23471 5.08
CW 15C 561 K DRM K 561K 15X7R F TT 2222 731 22561 5.08
CW 15C 681 K DRM K 681K 15X7R F TT 2222 731 22681 5.08
CW 15C 681 M DRM K 681 M 15X7R F TT 2222 731 23681 5.08
CW 15C 821 K DRM K 821K 15X7R F TT 2222 731 22821 5.08
CW 15C 821 M DRM K 821M 15X7R F TT 2222 731 23821 5.08
CW 15C 102 K DRM K 102K 16 X7R F TT 2222 731 22102 5.08
CW 15C 102M DRM K 102M 15X7R F TT 2222 731 23102 5.08
CW 15C 122 K DRM K 122K 156 X7R F TT 2222 731 22122 5.08
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CW 15C 152K DRM K 152K 15 X7R F TT 2222 731 22152 5.08
CW 15C 182K DRM K 182K 15 X7R F TT 2222 731 22182 5.08
CW 15C 222 K DRM K 222K 15X7R F TT 2222 731 22222 5.08
CW 15C 222 M DRM K 222M 15X7R F TT 2222 731 23222 5.08
CW 15C 272K DRM K 272K 15 X7R F TT 2222 731 22272 5.08
CW 15C 272 M DRM K272M 15X7R F TT 2222 731 23272 5.08
CW 15C 332K DRM K 332K 15X7R F TT 2222 731 22332 5.08
CW 15C 332 M DRM K 332M 15X7R F TT 2222 731 23332 5.08
CW 15C 392 K DRM K 392K 15X7R F TT 2222 731 22392 5.08
CW 15C 472K DRM K 472K 15X7R F TT 2222 731 22472 5.08
CW 15C 472M DRM K 472M 156 X7R F TT 2222 731 23472 5.08
CW 15C 562 K DRM K 562K 15 X7R F TT 2222 731 22562 5.08
CW 15C 562 M DRM K 562M 15 X7R F TT 2222 731 23562 5.08
CW 15C 682 K DRM K 682K 15X7R F TT 2222 731 22682 5.08
CW 15C 682M DRM K 682M 15 X7R F TT 2222 731 23682 5.08
CW 15C 822 K DRM K 822K 15 X7R F TT 2222 731 22822 5.08
CwW 15C 822 M DRM K 822M 15 X7R F TT 2222 731 23822 5.08
CW 15C 103K DRM K 103K 156 X7R F TT 2222 731 22103 5.08
CW 15C 103 M DRM K 103M 15X7R F TT 2222 731 23103 5.08
CW 15C 153 K DRM K 153K 15 X7R F TT 2222 731 22153 5.08
CW 15C 153 M DRM K 1583M 15X7R F TT 2222 731 23153 5.08
CW 20C 183K DRM K 183K 15X7R F TT 2222 731 22183 5.08
CW 20C 183 M DRM K 183M 15X7R F TT 2222 731 23183 5.08
CW 20C 223 K DRM K 223K 156 X7R F TT 2222 731 22223 5.08
CW 20C 223M DRM K 223M 15 X7R F TT 2222 731 23223 5.08
CW 20 C 273K DRM K 273K 15 X7R F TT 2222 731 22273 5.08
CW 20C 273 M DRM K 273M 15X7R F TT 2222 731 23273 5.08
CW 20 C 333K DRM K 333K 15 X7R F TT 2222 731 22333 5.08
CW 20C 333 M DRM K 333M 15X7R F TT 2222 731 23333 5.08
CW 20 C 393 K DRM K 393K 20X7R F TT 2222 731 22393 5.08
CW 20C 473 K DRM K 473K 20X7R F TT 2222 731 22473 5.08
CW 20C 473 M DRM K 473M 20X7R F TT 2222 731 23473 5.08
CW 20 C 563 K DRM K 563K 20X7R F TT 2222 731 22563 5.08
CW 20C 563 M DRM K 563M 20 X7R F TT 2222 731 23563 5.08
CW 20 C 683 K DRM K 683K 20X7R F TT 2222 731 22683 5.08
CW 20C 683 M DRM K 683M 20 X7R F TT 2222 731 23683 5.08
CW 20C 823 K DRM K 823K 20X7R F TT 2222 731 22823 5.08
CW 20C 104 K DRM K 104K 20X7R F TT 2222 731 22104 5.08
CW 20C 104 M DRM K 104M 20X7R F TT 2222 731 23104 5.08
CW 30C 124 K DRM K 124K 20X7R F TT 2222 731 22124 5.08
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CW 30C 124 M DRM K 124M 20X7R F TT 2222 731 23124 5.08
CW 30C 154 K DRM K 154 K 20X7R F TT 2222 731 22154 5.08
CW 30C 154 M DRM K 154 M 20 X7R F TT 2222 731 23154 5.08
CW 30C 184 K DRM K 184K 20X7R F TT 2222 731 22184 5.08
CW 30C 184 M DRM K 184 M 20X7R F TT 2222 731 23184 5.08
CW 30C 224 K DRM K 224K 20X7R F TT 2222 731 22224 5.08
CW 30C 224 M DRM K 224M 20X7R F TT 2222 731 23224 5.08
CW 30C 274 K DRM K 274K 30X7R F TT 2222 731 22274 5.08
CW 30C 274 M DRM K 274M 30X7R F TT 2222 731 23274 5.08
CW 30C 334 K DRM K 334K 30X7R F TT 2222 731 22334 5.08
CW 30C 334 M DRM K 334 M 30X7R F TT 2222 731 23334 5.08
CW 30C 394 K DRM K 394K 30X7R F TT 2222 731 22394 5.08
CW 30C 474 K DRM K 474K 30X7R F TT 2222 731 22474 5.08
CW 30C 474 M DRM K 474M 30X7R F TT 2222 731 23474 5.08
CW 40C 564 M DRM K 564 M 30X7R F TT 2222 731 23564 5.08
CW 40 C 684 K DRM K 684K 30X7R F TT 2222 731 22684 5.08
CW 40C 824 M DRM K 824 M 30X7R F TT 2222 731 23824 5.08
CW 40C 105K DRM K 1056 K 30X7R F TT 2222 731 22105 5.08
CW 40C 105M DRM K 106M 30X7R F TT 2222 731 23105 5.08

Note to Table 3
1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 4 Mono-kap™ conformal radials X7R, 10% and 20% tolerance, 100 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CW 15A 151K K 161K 15X7R H VB 2222 731 38151 2.54
CW 15A 151 M K 1561 M 15 X7R H VB 2222 731 39151 2.54
CW 15A 181K K 181K 15X7R H VB 2222 731 38181 2.54
CW 15 A 221K K 221K 15X7R H VB 2222 731 38221 2.54
CW 15A 221 M K 221 M 15X7R H VB 2222 731 39221 2.54
CW 15A 271K K 271K 15X7R H VB 2222 731 38271 2.54
CW 15A 331K K 331K 15 X7R H VB 2222 731 38331 2.54
CW 15A 331 M K 331 M 15X7R H VB 2222 731 39331 2.54
CW 15 A 391K K 391K 15 X7R H VB 2222 731 38391 2.54
CW 15A 391 M K 391 M 15X7R H VB 2222 731 39391 2.54
CW 15 A 471K K 471K 15X7R H VB 2222 731 38471 2.54
CW 15A 471 M K 471 M 15X7R H VB 2222 731 39471 2.54
CW 15A 561K K 561K 15 X7R H VB 2222 731 38561 2.54
CW 15A 561 M K 561 M 15 X7R H VB 2222 731 39561 2.54
CW 15A 681K K 681K 15 X7R H VB 2222 731 38681 2.54
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CW 15A 821K K 821K 15X7R H VB 2222 731 38821 254
CW 15A 102K K 102K 15 X7R H VB 2022 731 38102 254
CW 15A 102 M K 102M 15 X7R H VB 2022 731 39102 254
CW 15A 122K K 122K 15X7R H VB 2222 731 38122 254
CW 15A 122M K 122M 15 X7R H VB 2222 731 39122 254
CW 15A 152K K 152K 15 X7R H VB 2222 731 38152 2.54
CW 15A 182K K 182K 15 X7R H VB 2002 731 38182 2.54
CW 15A 222K K 222K 15X7R H VB 2202 731 38222 254
CW 15A 222 M K 222M 15 X7R H VB 2022 731 39222 254
CW 15A 272K K 272K 15 X7R H VB 2022 731 38272 254
CW 15A 332K K 332K 15 X7R H VB 2022 731 38332 2.54
CW 15A 332 M K 332M 15 X7R H VB 2022 731 39332 254
CW 15A 392K K 392K 15 X7R H VB 2022 731 38392 254
CW 15A 472K K 472K 15 X7R H VB 2222 731 38472 254
CW 15A 472 M K 472M 15 X7R H VB 2202 731 39472 254
CW 15A 562K K 562K 15X7R H VB 2022 731 38562 254
CW 15A 682K K 682K 15 X7R H VB 2022 731 38682 254
CW 15A 682 M K 682M 15 X7R H VB 2202 731 39682 254
CW 15A 822K K 822K 15 X7R H VB 2222 731 38822 254
CW 15A 103K K 103K 15 X7R H VB 2022 731 38103 254
CW 15A 103 M K 103M 15 X7R H VB 2222 731 39103 254
CW 15A 123K K 123K 15 X7R H VB 2222 731 38123 254
CW 20 A 153K K 153K 20 X7R H VB 2022 731 38153 254
CW 20A 153 M K 153 M 20 X7R H VB 2222 731 39153 254
CW 20 A 183K K 183K 20 X7R H VB 2222 731 38183 254
CW 20 A 223K K 223K 20 X7R H VB 2222 731 38223 254
CW 20A 223 M K 223M 20 X7R H VB 2022 731 39223 2.54
CW 20A 273K K 273K 20 X7R H VB 2022 731 38273 254
CW 20A 273 M K 273M 20 X7R H VB 2222 731 39273 254
CW 20A 333K K 333K 20 X7R H VB 2022 731 38333 254
CW 20A 333 M K 333 M 20 X7R H VB 2222 731 39333 254
CW 20A 393 M K 393 M 20 X7R H VB 2022 731 39393 254
CW 20 A 473K K 473K 20 X7R H VB 2222 731 38473 254
CW 20A 473 M K 473 M 20 X7R H VB 2022 731 39473 2.54
CW 20 A 563 K K 563 K 20 X7R H VB 2222 731 38563 254
CW 20 A 683K K 683K 20 X7R H VB 2022 731 38683 254
CW 20A 683 M K 683 M 20 X7R H VB 2022 731 39683 254
CW 20A 823 M K 823 M 20 X7R H VB 2222 731 39823 254
CW 20A 104K K 104K 20 X7R H VB 2222 731 38104 254
CW 20A 104M K 104 M 20 X7R H VB 2022 731 39104 254
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CW 30 A 124K K 124 K 30 X7R H VC 2222 731 50124 5.08
CW 30A 124 M K 124 M 30 X7R H VC 2222 731 51124 5.08
CW 30 A 224K K 224K 30 X7R H VC 2022 731 50224 5.08
CW 30A 224 M K 224 M 30 X7R H VC 2002 731 51224 5.08
CW 30A 334K K 334K 30 X7R H VC 2222 731 50334 5.08
CW 15A 151 K DRM K 151K 15X7R H TT 2022 731 54151 5.08
CW 15A 151 M DRM K 151M 15X7R H TT 2022 731 55151 5.08
CW 15A 181 K DRM K 181K 15X7R H TT 2202 731 54181 5.08
CW 15A 221 K DRM K 221K 15 X7R H TT 2022 731 54221 5.08
CW 15A 221 M DRM K 221M 15 X7R H TT 2222 731 55221 5.08
CW 15A 271 K DRM K 271K 156 X7R H TT 2222 731 54271 5.08
CW 15A 331 K DRM K 331K 15X7R H TT 2202 731 54331 5.08
CW 15A 331 M DRM K 331M 15 X7R H TT 2222 731 55331 5.08
CW 15 A 391 K DRM K 391K 15 X7R H TT 2002 731 54391 5.08
CW 15A 391 M DRM K 391M 15 X7R H TT 2022 731 55391 5.08
CW 15A 471 K DRM K 471K 156 X7R H TT 2002 731 54471 5.08
CW 15A 471 M DRM K 471M 15 X7R H TT 2222 731 55471 5.08
CW 15A 561 K DRM K 561K 15X7R H TT 2002 731 54561 5.08
CW 15A 561 M DRM K 561M 15 X7R H TT 2022 731 55561 5.08
CW 15A 681 K DRM K 681K 15 X7R H TT 2222 731 54681 5.08
CW 15A 821 K DRM K 821K 15X7R H TT 2002 731 54821 5.08
CW 15A 102K DRM K 102K 15 X7R H TT 2022 731 54102 5.08
CW 15A 102M DRM K 102M 15X7R H TT 2022 731 55102 5.08
CW 15A 122K DRM K 122K 15 X7R H TT 2022 731 54122 5.08
CW 15A 122M DRM K 122M 15 X7R H TT 2222 731 55122 5.08
CW 15A 152K DRM K 152K 15X7R H TT 2002 731 54152 5.08
CW 15A 182 K DRM K 182K 15X7R H TT 2002 731 54182 5.08
CW 15A 222 K DRM K 222K 15X7R H TT 2202 731 54222 5.08
CW 15A 222 M DRM K 222M 15X7R H TT 2022 731 55222 5.08
CW 15A 272K DRM K 272K 15 X7R H TT 2202 731 54272 5.08
CW 15 A 332 K DRM K 332K 15 X7R H TT 2200 731 54332 5.08
CW 15 A 332 M DRM K 332M 15 X7R H TT 2002 731 55332 5.08
CW 15 A 392 K DRM K 392K 15X7R H TT 2002 731 54392 5.08
CW 15 A 472K DRM K 472K 15 X7R H TT 2022 731 54472 5.08
CW 15A 472 M DRM K 472M 15X7R H TT 2022 731 55472 5.08
CW 15A 562 K DRM K 562K 15 X7R H 1T 2022 731 54562 5.08
CW 15A 682 K DRM K 682K 15 X7R H TT 2222 731 54682 5.08
CW 15A 682 M DRM K 682M 15 X7R H TT 2022 731 55682 5.08
CW 15A 822K DRM K 822K 15X7R H TT 2022 731 54822 5.08
CW 15A 103K DRM K 103K 15 X7R H TT 2022 731 54103 5.08
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F?;SRT'.RL%ISQ%: 15-DIGIT CODE(") 12NC CODE PITCH
CW 15A 103M DRM K 1083M 15X7R H TT 2222 731 55103 5.08
CW 15A 123K DRM K 123K 15X7R H TT 2222 731 54123 5.08
CW 20 A 153K DRM K 153K 15 X7R H TT 2222 731 54153 5.08
CW 20 A 153 M DRM K 153M 15X7R H TT 2222 731 55153 5.08
CW 20 A 183K DRM K 183K 20X7R H TT 2222 731 54183 5.08
CW 20 A 223 K DRM K 223K 20X7R H TT 2222 731 54223 5.08
CW 20 A 223 M DRM K223M 20X7R H TT 2222 731 55223 5.08
CW 20 A 273K DRM K 273K 20X7R H TT 2222 731 54273 5.08
CW 20 A 273 M DRM K273M 20X7R H TT 2222 731 55273 5.08
CW 20 A 333K DRM K 333K 20X7R H TT 2222 731 54333 5.08
CW 20 A 333M DRM K 333M 20X7R H TT 2222 731 55333 5.08
CW 20 A 393M DRM K 393M 20X7R H TT 2222 731 55393 5.08
CW 20 A 473K DRM K 473K 20X7R H TT 2222 731 54473 5.08
CW 20 A 473M DRM K 473M 20X7R H TT 2222 731 55473 5.08
CW 20 A 563 K DRM K 563K 20 X7R H TT 2222 731 54563 5.08
CW 20 A 683K DRM K 683K 20 X7R H TT 2222 731 54683 5.08
CW 20 A 683 M DRM K 683M 20X7R H TT 2222 731 55683 5.08
CW 20 A 823 M DRM K 823M 20X7R H TT 2222 731 55823 5.08
CW 20 A 104 K DRM K 104K 20X7R H TT 2222 731 54104 5.08
CW 20A 104 M DRM K 104M 20X7R H TT 2222 731 55104 5.08
CW 30A 124 K DRM K 124K 30X7R H TT 2222 731 54124 5.08
CW 30A 124 M DRM K 124M 30X7R H TT 2222 731 55124 5.08
CW 30A 224 K DRM K 224K 30X7R H TT 2222 731 54224 5.08
CW 30A 224 M DRM K 224M 30X7R H TT 2222 731 55224 5.08
CW 30A 334K DRM K 334K 30X7R H TT 2222 731 54334 5.08

Note to Table 4
1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 5 Mono-kap™ conformal radials Z5U, +20%; ~20%/+80% tolerance, 50 V

:ﬂ?&%‘ﬂé‘é’; 15-DIGIT CODE() 12NC CODE PITCH
CZ 15C 102 M K 102M 1525U F VB 2022 733 07102 254
CZ 15C 152 M K 152M 1525U F VB 2222 733 07152 254
CZ 15C 1822 K 182Z 15250 F VB 2222 733 08182 254
CZ 15C 222 M K 222M 15250 F VB 2022 733 07222 254
CZ 15C 3322 K 332Z 15250 F VB 2222 733 08332 254
CZ 15C 392 M K 392M 1525U F VB 2222 733 07392 254
CZ 15C 4722 K 472Z 15250 F VB 2222 733 08472 254
CZ 15C 682 M K 682M 1525U F VB 2222 733 07682 254
CZ 15C 6822 K 6822 15250 F VB 2222 733 08682 254
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE PITCH
CzZ 15C 822 M K 822M 152Z5U F VB 2222 733 07822 2.54
CZ 15C 103 M K 103M 15Z5U F VB 2222 733 07103 2.54
CZ 15C 103Z K 103Z 152Z5U F VB 2222 733 08103 2.54
CZ 15C 123 M K 123M 152Z5U F VB 2222 733 07123 2.54
CZ 15C 1232 K 123Z 1575U F VB 2222 733 08123 2.54
CZ 15C 183 M K 183M 15Z5U F VB 2222 733 07183 2.54
CZ 15C 223 M K 223M 157Z5U F VB 2222 733 07223 2.54
CZ 15C 2232 K 223Z 152Z5U F VB 2222 733 08223 2.54
CzZ 15C 273 M K 273M 152Z5U F VB 2222 733 07273 2.54
CZ 15C 333 M K 333M 152Z5U F VB 2222 733 07333 2.54
CZ 15C 333Z K 333Z 157Z5U F VB 2222 733 08333 2.54
CZ 20C 473 M K 473M 1575U F VB 2222 733 07473 2.54
CZ 20C 4732 K 473Z 15Z5U F VB 2222 733 08473 2.54
CZ 20C 683 M K 683M 152Z5U F VB 2222 733 07683 2.54
CZ 20C 683Z K 683Z 157Z5U F VB 2222 733 08683 2.54
CZ 20C 104 M K 104 M 152Z5U F VB 2222 733 07104 2.54
CzZz 20C 104Z K 104Z 1525U F VB 2222 733 08104 2.54
CZ 20C 124 M K 124 M 20Z5U F VB 2222 733 07124 2.54
CZ 20C 154 M K 154 M 20 25U F VB 2222 733 07154 2.54
CZ 20C 154Z K 1547 2027Z5U F VB 2222 733 08154 2.54
CZ 20C 184 M K 184 M 202Z5U F VB 2222 733 07184 2.54
CZ 20C 224 M K 224 M 202Z5U F VB 2222 733 07224 2.54
CZ 20C 224Z K 2247 20Z5U F VB 2222 733 08224 2.54
CZ 20C 334 M K 334 M 20Z5U F VB 2222 733 07334 2.54
CZ 30C 474 M K 474M 302Z5U F VC 2222 733 19474 5.08
CZ 30C 4742 K 4747 30Z5U F VC 2222 733 20474 5.08
CZ 30C 684 M K 684 M 302Z5U F VC 2222 733 19684 5.08
CZ 30C 824 M K 824M 30750 F VC 2222 733 19824 5.08
CZ 30C 105 M K 105M 3025U F VC 2222 733 19105 5.08
CZ 30C 105Z K 105Z 3025U F VC 2222 733 20105 5.08
CZ 15C 102M DRM K 102M 15Z5U F TT 2222 733 23102 5.08
CZ 15C 152 M DRM K 152 M 152Z5U F 2222 733 23152 5.08
CZ 15C 182Z DRM K 182Z 1525U F TT 2222 733 24182 5.08
CZ 15C 222 M DRM K 222M 152Z5U F 2222 733 23222 5.08
CZ 15C 332Z DRM K 332Z 15Z5U F TT 2222 733 24332 5.08
CZ 15C 392 M DRM K 392M 15Z5U F TT 2222 733 23392 5.08
CZ 15C 472Z DRM K 472Z 15Z5U F TT 2222 733 24472 5.08
CZ 15C 682 M DRM K 682M 152Z5U F TT 2222 733 23682 5.08
CZ 15C 682Z DRM K 6827 15Z5U F TT 2222 733 24682 5.08
CZ 15C 822 M DRM K 822M 1525U F TT 2222 733 23822 5.08
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DISTRIBUTION

PART NUMBER 15-DIGIT CODE( 12NC CODE PITCH
CZ 15C 103 M DRM K 103M 152Z5U F TT 2222 733 23103 5.08
CZ 15C 103Z DRM K 103Z 1525U F TT 2222 733 24103 5.08
CzZ 15C 123 M DRM K 123M 15Z5U F TT 2222 733 23123 5.08
CZ 15C 123 Z DRM K 123Z 15Z5U F TT 2222 733 24123 5.08
CZ 15C 183 M DRM K 183M 152Z5U F TT 2222 733 23183 5.08
CZ 15C 223 M DRM K223M 1525U F TT 2222 733 23223 5.08
CZ 15C 223Z DRM K223Z 1525U F TT 2222 733 24223 5.08
CZ 15C 273 M DRM K273M 152Z5U F TT 2222 733 23273 5.08
CZ 15C 333 M DRM K 333M1525U F TT 2222 733 23333 5.08
CZ 15C 333Z DRM K 333Z 1525U F TT 2222 733 24333 5.08
CZ 20C 473 M DRM K 473M 152Z5U F TT 2222 733 23473 5.08
CZ 20C 473 Z DRM K 4732 15Z5U F TT 2222 733 24473 5.08
CZ 20C 683 M DRM K 683M 1525U F TT 2222 733 23683 5.08
CZ 20C 683 Z DRM K 683Z 1575U F TT 2222 733 24683 5.08
CZ 20C 104 M DRM K 104M 1525U F TT 2222 733 23104 5.08
CZ 20C 104 Z DRM K 104Z 15Z5U F TT 2222 733 24104 5.08
CZ 20C 124 M DRM K 124M 2025U F TT 2222 733 23124 5.08
CZ 20C 154 M DRM K 1564M 20Z5U F TT 2222 733 23154 5.08
CZ 20C 154 Z DRM K 154Z 2025U F TT 2222 733 24154 5.08
CZ 20C 184 M DRM K 184M 202Z5U F TT 2222 733 23184 5.08
CZ 20C 224 M DRM K224M 202Z5U F TT 2222 733 23224 5.08
CZ 20C 224 Z DRM K224Z 207Z5U F TT 2222 733 24224 5.08
CZ 20C 334 M DRM K 334 M 20Z5U F TT 2222 733 23334 5.08
CZ 30C 474 M DRM K 474M 302Z5U F TT 2222 733 23474 5.08
CZ 30C 474 Z DRM K 474Z 30Z5U F TT 2222 733 24474 5.08
CZ 30C 684 M DRM K 684M 302Z5U F TT 2222 733 23684 5.08
CZ 30C 824 M DRM K 824M 30Z5U F TT 2222 733 23824 5.08
CZ 30C 105 M DRM K 106M 302Z5U F TT 2222 733 23105 5.08
CZ 30C 105Z DRM K 105Z 3025U F TT 2222 733 24105 5.08

Note to Table 5
1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.
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Table 6 Mono-kap™ conformal radials Z5U, +20%; —20%/+80% tolerance, 100 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE( 12NC CODE PITCH
CZ 15A 102M K 102M 157Z5U H VB 2222 733 39102 2.54
CZ 15A 102Z K 102Z 15Z5U H VB 2222 733 40102 2.54
CZ 15A 222 M K 222M 152Z5U H VB 2222 733 39222 2.54
CZ 15A 3327 K 332Z 1525U H VB 2222 733 40332 2.54
CZ 15A 392 M K 392M 15275U H VB 2222 733 39392 2.54
CZ 15A 472 M K 472M 152Z5U H VB 2222 733 39472 2.54
CZ 15A 47227 K 472Z 157Z5U H VB 2222 733 40472 2.54
CZ 15A 822 M K 822M 1527Z5U H VB 2222 733 39822 2.54
CZ 15A 103 M K 103M 15Z5U H VB 2222 733 39103 2.54
CZ 15A 103z K 103Z 152Z5U H VB 2222 733 40103 2.54
CZ 15A 123 M K 123M 15275U H VB 2222 733 39123 2.54
CZ 20A 223 M K 223 M 2025U H VB 2222 733 39223 2.54
CZ 20A 223Z K 223Z 20Z5U H VB 2222 733 40223 2.54
CZ 20 A 333 M K 333M 20Z5U H VB 2222 733 39333 2.54
CZ 20 A 393 M K 393 M 20Z5U H VB 2222 733 39393 2.54
CZ 20A 473 M K 473M 20Z5U H VB 2222 733 39473 2.54
CZ 20 A 683 M K 683M 20Z5U H VB 2222 733 39683 2.54
CZ 20A 104 M K 104 M 20Z5U H VB 2222 733 39104 2.54
CZ 30A 224 M K 224 M 3025U H VC 2222 733 51224 5.08
CZ 30A 334 M K 334 M 30Z5U H VC 2222 733 51334 5.08
CZ 30A 474 M K 474M 3025U H VC 2222 733 51474 5.08
CZ 30A 4747 K 474Z 30Z5U H VC 2222 733 52474 5.08
CZ 15A 102M DRM K 102M 15Z5U H TT 2222 733 55102 5.08
CZ 15A 102Z DRM K102Z 1525U H TT 2222 733 56102 5.08
CZ 15A 222 M DRM K 222M 15Z25U H TT 2222 733 55222 5.08
CZ 15A 332Z DRM K 332Z 152Z5U H TT 2222 733 56332 5.08
CZ 15A 392 M DRM K 392M 1525U H TT 2222 733 55392 5.08
CZ 15A 472M DRM K 472M 15Z5U H TT 2222 733 55472 5.08
CZ 15A 472Z DRM K 472Z 15Z5U H TT 2222 733 56472 5.08
CZ 15A 822 M DRM K 822M 15Z25U H TT 2222 733 55822 5.08
CZ 15A 103M DRM K 103M 15Z25U H TT 2222 733 55103 5.08
CZ 15A 103Z DRM K 103Z 1525U H TT 2222 733 56103 5.08
CZ 15A 123 M DRM K 123M 15Z25U H TT 2222 733 55123 5.08
CZ 20 A 223 M DRM K 223M 20Z25U H TT 2222 733 55223 5.08
CZ 20 A 223Z DRM K 223Z 20Z25U H TT 2222 733 56223 5.08
CZ 20 A 333M DRM K 333M 20Z5U H TT 2222 733 55333 5.08
CZ 20 A 393 M DRM K 393M 2025U H TT 2222 733 55393 5.08
CZ 20 A 473 M DRM K 473M 2025U H TT 2222 733 55473 5.08
CZ 20 A 683 M DRM K 683M 2025U H TT 2222 733 55683 5.08
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CZ 20A 104 M DRM K 104M 20250 H TT 2022 733 55104 5.08
CZ 20A 104Z DRM K 104Z 20250 H TT 2022 733 56104 5.08
CZ 20A 124 M DRM K 124M 20250 H TT 2222 733 55124 5.08
CZ 20A 154 M DRM K 154 M 30250 H TT 2022 733 55154 5.08
CZ 30A 224 M DRM K 224 M 30250 H TT 2022 733 55024 5.08
CZ 30 A 334 M DRM K 334 M 30250 H TT 2022 733 55334 5.08
CZ 30 A 474 M DRM K 474M 30250 H TT 2022 733 55474 5.08
CZ 30A 474Z DRM K 474Z 30250 H TT 2022 733 56474 5.08
Note to Table 6

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 7 Mono-axial™ conformal axials NP0 (C0G), 5% tolerance, 50 V

g:\il:rR:qBUlgé%'; 15-DIGIT CODE() 12NC CODE
A 40C 101 J DRM A 101J 15C0G F VV 2222 740 09101
A 40C 151 J DRM A 151J 15C0G F VvV 2222 740 09151
A 40C 181J DRM A 181J 15C0G F VV 2222 740 09181
A 40C 221J DRM A 221J 15C0G F VV 2222 740 09221
A 40C 331J DRM A 331J 15C0G F VV 2222 740 09331
A 40 C 391J DRM A 391J 15C0G F VV 2222 740 09391
A 40C 471J DRM A 471J 15C0G F VV 2222 740 09471
A 40C 561J DRM A 561J 15C0G F VvV 2222 740 09561
A 40C 681J DRM A 681J 15C0G F VvV 2222 740 09681
A 40C 102J DRM A 102J 15C0G F VvV 2222 740 09102

Note
1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

1996 May 03 152



Philips Components

Cross reference

Leaded ceramic multilayer capacitors : .
selection guide

Table 8 Mono-axial™ conformal axials NP0 (C0G), 5% tolerance, 100 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE(") 12NC CODE
A 40A 100J DRM A 100J 15C0G H VV 2222 740 41109
A 40A 150J DRM A 150J 15C0G H VV 2222 740 41159
A 40 A 180J DRM A 180J 15C0G H VvV 2222 740 41189
A 40 A 220J DRM A 220J 15C0G H VvV 2222 740 41229
A 40 A 270J DRM A 270J 15C0G H VV 2222 740 41279
A 40 A 330J DRM A 330J 15C0G H VV 2222 740 41339
A 40 A 470J DRM A 470J 15C0G H VvV 2222 740 41479
A 40 A 680J DRM A 680J 15C0G H VvV 2222 740 41689
A 40 A 820J DRM A 820J 15C0G H VvV 2222 740 41829
Note

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 9 Mono-axial™ conformal axials X7R, 10% tolerance, 50 V

DISTRIBUTION

PART NUMBER 15-DIGIT CODE(" 12NC CODE
A 41 C 332K DRM A 332K 15 X7R F VV 2222 741 10332
A 41 C 472K DRM A 472K 15 X7R F VV 2222 741 10472
A 41C 103K DRM A 103K 15 X7R F VV 2222 741 10103
A 41C 153 K DRM A 153K 15 X7R F VV 2222 741 10153
A 41 C 223K DRM A 223K 15X7R F VvV 2222 741 10223
A 41 C 333K DRM A 333K 15X7R F VvV 2222 741 10333
A 41 C 473K DRM A 473K 20 X7R F VV 2222 741 10473
A 41 C 563K DRM A 563K 20 X7R F VV 2222 741 10563
A 41 C 104 K DRM A 104K 20 X7R F VvV 2222 741 10104
Note

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.
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Table 10 Mono-axial™ conformal axials X7R, 10% tolerance, 100 V

SASRTTRL%LJQ%'A 15-DIGIT CODE() 12NC CODE

A 41A 221 K DRM A 221K 156 X7R H W 2022 741 42221
A 41A 271K DRM A 271K 15 X7R H W 2002 741 42271
A 41A 331 K DRM A 331K 15X7R H W 2002 741 42331
A 41A 471K DRM A 471K 15X7R H W 2222 741 42471
A 41 A 681 K DRM A 681K 15X7R H W 2002 741 42681
A 41A 821 K DRM A 821K 15X7R H WV 2002 741 42821
A 41A 102K DRM A 102K 15 X7R H WV 2002 741 42102
A 41A 122K DRM A 122K 15X7R H WV 2002 741 42122
A 41A 152K DRM A 152K 15X7R H WV 2022 741 42152
A 41 A 222K DRM A 222K 15X7R H WV 2200 741 42222
Note

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.

Table 11 Mono-axial™ conformal axials Z5U, M and Z tolerance codes, 50 V

g :\i}ﬂ:&lﬂ'é%l; 15-DIGIT CODE(") 12NC CODE

A 43C 103 M DRM A 103M 1525U F VV 2222 742 11103
A 43C 103Z DRM A 103Z 15Z5U F VvV 2222 742 12103
A 43C 223 M DRM A 223M 157Z5U F vV 2222 742 11223
A 43C 333 M DRM A 333M 152Z5U F VV 2222 742 11333
A 43C 473 M DRM A 473 M 152Z5U F VV 2222 742 11473
A 43C 473 Z DRM A 473Z 1525U F VV 2222 742 12473
A 43C 104 M DRM A 104 M 152Z5U F VvV 2222 742 11104
A 43C 104 Z DRM A 104Z 1525U F VvV 2222 742 12104
A 43C 224 M DRM A 224 M 20 275U F VvV 2222 742 11224
A 43C 224 Z DRM A 2247 20Z5U F VV 2222 742 12224
A 43C 274Z DRM A 274Z 3025U F VV 2222 742 12274
A 43C 334 M DRM A 334 M 30Z5U F VvV 2222 742 11334
A 43 C 334 Z DRM A 3347 30Z5U F VvV 2222 742 12334
A 43 C 474Z DRM A 4747 302Z5U F VvV 2222 742 12474
Note

1. Only the first 13 digits of the 15-digit code are significant for cross reference purposes.
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General data

CURRENT AND MAINTENANCE TYPES

Current ceramic plate capacitors have leads provided with
aflange. They are available in a wide variety of executions.
The flange ensures excellent solderability and component
height definition on the printed-circuit boards. These
capacitors are suitable for both hand mounting and
automatic insertion.

Ceramic plate capacitors without flanged leads are not
for design-in. They are for maintenance purposes only.
They are not available on tape.

The electrical properties of capacitors with flanged leads
are the same as the electrical properties of capacitors with
straight leads.

TC DEFINITION AND RELEVANT CODES

The variation of capacitance with temperature is
determined by:

1. Temperature coefficient of capacitance.
2. Temperature characteristic of capacitance.

The temperature coefficient of capacitance is applicable to
class 1 capacitors. They show a predictable and almost
linear change of capacitance with temperature.

This makes them suitable for temperature compensation
in resonant and tuning circuits (N150 to N1500), and in all
critical applications which require a very small capacitance
change with temperature (NPO). The dielectric number

1996 May 03

indicates the nominal value of the temperature coefficient
of capacitance with the letters ‘P’ or ‘N’ indicating a positive
or negative capacitance change with the temperature. For
example, P100 indicates a positive temperature coefficient
of 100 x 10-6/°C and N750 indicates a negative
temperature coefficient of 750 x 10-6/°C. In accordance
with “RS198”, the P100 is identified with the code M7G and
the N750 with the code U2J.

The temperature characteristic of capacitance is specified
by means of letters and numbers denoting the maximum
permissible capacitance change from 20 °C over a
specified temperature range. The “EJA publication RS198”
has a similar coding system but the reference temperature
is 25 °C.

Tables 1 and 2 show the temperature characteristic of
capacitance in accordance with “/EC 384-9”and “RS198”
respectively.

Table 3 shows the temperature coefficient codes in
accordance with “RS198”.

As an example, a capacitor with a capacitance change of
-56 to +20% in the temperature range from —55 to +85 °C
will be defined as a class 2E2 capacitor in accordance with
“IEC 384-9” and X5U in accordance with “RS7198”.

Also, a capacitor with a temperature change of 0 £30 ppm
will be defined as COG in accordance with “RS7198”
(see Table 3) and NPQ in accordance with “/EC 384-8".
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Miniature ceramic plate capacitors

General data

Table 1 Temperature characteristic of capacitance in accordance with “/EC 384-9”

- AC/C at 20 °C CATEGORY TEMPERATURE RANGE AND

g 8 (%) CORRESPONDING NUMBER CODE

wd

Q & | WITHOUT DC | WITH RATED |-55/+125°C | -55/+85°C | —40/+85°C | —25/+85°C | —10/+85 °C

2k VOLTAGE | DC VOLTAGE

nu APPLIED APPLIED 1 2 3 4 6
2B +10 +10/-15 - X X X -
2C 120 +20/-30 X X X - -
2D +20/-30 +20/-40 - - - X -
2E +22/-56 +22/-70 - X X X X
2F +30/-80 +30/-90 - X X X X
2R +15 +15/-40 X — - - -
2X +15 +15/-25 X - - - -

Table 2 Temperature characteristics in accordance with “RS198”

FIRST DIGIT IS MINIMUM SECOND DIGIT IS MAXIMUM LAST D'EL';':EEQTED To
TEMPERATURE CODE TEMPERATURE CODE ot
X =55 °C 5=+85°C F=475
Y =-30°C 6=+105°C P=+10
Z=+10°C 7=+125°C R=+15
- 8=+150°C S=122
- 9= +200°C T=_33t0+22
- - U =-56to +22
- - V =-821t0 +22
Table 3 Temperature coefficient in accordance with “RS7198”
TOLERANCE
SIGNIFICANT FIGURES MULTIPLIER ppm
(°C)
C=00 0= G =+30
M=1 1=-10 H = +60
P=15 2=-100 J=+120
R=22 3=-1000 K = 250
S-33 5=+ L = 500
T=47 6=+10 M = 1000
U=75 7=+100 N = 2500
- 8= +1000 -
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Fig.1 Capacitance change as a function of temperature.
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Fig.2 Capacitance change as a function of temperature.
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Miniature ceramic plate capacitors

General data

COMPOSITION, COLOUR CODING AND MARKING

Tables 4 and 5 show the composition of the materials used in ceramic plate capacitors. Colour coding indicating the
temperature coefficient or temperature dependency

is given.

The capacitance is marked on the body of the plate capacitors in a 3-digit code: two numbers corresponding with the
numerical capacitance value and one letter indicating the multiplier and the decimal point. For example: 1p0 = 1.0 pF,

22n = 22 nF.

Table4 Class 1:¢,=6upto 256; TC types

TC TYPES COLOUR CODES
MATERIAL
CODE VALUE TC BODY
P100 +100 x 1076/K MgTiO3, Mg,SiO4 red-violet
NPO 0x 10-6/K MgTiO3 black
NO075 75 x 1076/K BaNdy(Biz) TisOx + TiO2 red
N150 -150 x 10-6/K BaNdy(Biz) TisOx + TiO2 orange
N220 —-220 x 1076/K BaNdy(Bi2)TisOx + TiO2 yellow grey
N330 -330 x 1076/K BaNdy(Bio)TisOx + TiO2 green
N470 ~-470 x 10-8/K BaNdy(Biy) TisOx + TiOz blue
N750 —750 x 10-6/K TiO, + additions violet
N1500 -1500 x 10-5/K CaTiO3 + additions orange/orange
Table 5 Class 2: g, > 250; high-K types
COLOUR CODES
¢ VALUE MATERIAL
K-VALUE BODY
g = 2000 Ba(Bi)TiO3 yellow
& = 5000 (Ba, Ca) (Ti, Zr) O3 + additions blue tan
& = 14000 (Ba, Ca) (Ti, Zr) O3 + additions green

1996 May 03
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General data

PACKAGING

The miniature ceramic plate capacitors are supplied in bulk packaging (cardboard boxes), in tape on reel orin ammopack

(see Table 6).

Table 6 Packaging quantities

QUANTITIES
SIZE CODE
BOX REEL AMMOPACK
I, lIA, 1IB (excluding 1000 V) 1000 4000 4000
I, IV, V (with lead length <6 mm) (excluding 1000 V) 1000 - -
11, 1V, V (with lead length >6 mm) (excluding 1000 V) 500 4000 4000
111 (500 V with lead length >6 mm) (excluding 1000 V) 500 4000 4000
IV, V (500 V with lead length >6 mm) (excluding 1000 V) 500 4000 2000
1, HA, 1B, 1ll, IV, V (1000 V with lead length >6 mm) 500 2000 2000
I, 1A, 1IB, 11, IV (1000 V with lead length <6 mm) 1000 - -
V (1000 V with lead length <6 mm) 500 - -
CAPACITORS ON TAPE, LEAD PITCH 5.08 mm (0.2 inch)
Ah-site Ah
Fy ->/ I
- o w, H,
| |l i
T d.L )ty
| IEEEIRIEE.
1 1 1 1 |
N TN TANT TN T AN A, i
\J WV <V % N
— direction of unreeling P, -—J D, L-
' '
N
) detail A 4
For dimensions see Table 7.
Fig.3 Capacitors, lead pitch 5.08 mm, on tape.
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Table 7 Dimensions of tape; see Fig.3

DIMENSIONS
SYMBOL PARAMETER (mm)
NOMINAL TOLERANCE

d lead diameter 0.6 tggs

P pitch between capacitors 12.7 +1.0

Po feed-hole pitch 12.7 +0.2; note 1
P4 feed-hole centre to lead centre 3.85 +0.5; note 2
Py feed-hole centre to component centre 6.35 +0.7; note 2
F lead-to-lead 5.0 jg?

Fo lead-to-lead 5.08 tg?

Ah component alignment 0 +1.0

As deviation along tape, left or right 0 +0.6

w tape width 18.0 +0.5

Wo hold-down tape width 6.0 +0.5

Wjq hole position 9.0 +0.5

W hold-down tape position 0 +2

Ho flange to tape centre 18.25 {16.0); note 3 10.5

H, maximum component height 31 (28.75); note 4 -

minimum component height 22 (18.75); note 4 -

L maximum length of snipped lead 11 -

Dy feed-hole diameter 4.0 +0.2

t total tape thickness 0.65 +0.2

Y maximum thickness of tape and wires 15
Notes

1. Cumulative pitch error: £<1 mm/20 pitches.

Obliquity maximum 3°.

2
3. Hp =16 mm also available.
4

Values between parentheses are referred to component height when Hg = 16 mm.

1996 May 03
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Miniature ceramic plate capacitors General data

‘.‘{B‘f i{}f i{}

-1
main tape
—_— ? IS S o \u
MBB605 1 max connection tape adhesive tape

Dimensions in mm.
Maximum 0.5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive vacant positions
is followed by at least 6 consecutive components. The tape begins and ends with 5 empty positions.

Fig.4 Connection of tapes, lead pitch 5.08 mm.

Table 8 Properties of the tape

PARAMETER MiN MAX UNIT
Extraction force for component in the tape plane, vertically to direction of unreeling 5 - N
Break force of tape 15 - N
Pull-off force adhesive tape from main tape - 25 N
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©
]
- o

arbor hole
+0.5
@ 30 -0

Dimensions in mm.

Fig.5 Reel with capacitors on tape.

MBB602

Dimensions in mm.

Fig.6 Ammopack with capacitors on tape.
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CAPACITORS ON TAPE, LEAD PITCH 2.54 mm (0.1 inch)

Ah@l\h

§

HU
R ?5773
w, Wo

L

|
R

— direction of unreeling Po 0

r i
coaosr 1 H}; t

! detail A

For dimensions see Table 9.

Fig.7 Capacitors, lead pitch 2.54 mm, on tape.
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General data

Table 9 Dimensions of tape; see Fig.7

DIMENSIONS
SYMBOL PARAMETER (mm)
NOMINAL TOLERANCE
. +0.6
d lead diameter 0.6 ~0.05
P pitch between capacitors 12.7 +1.0
Po feed-hole pitch -’ 12.7 +0.2; note 1
P4 feed-hole centre to lead centre 5.1 +0.5; note 2
Py feed-hole centre to component centre 6.35 +0.7; note 2
F lead-to-lead 2.54 +0.3
Fo lead-to-lead 2.54 +0.3
Ah component alignment 0 +1.0
As deviation along tape, left or right 0 +0.6
w tape width 18.0 +0.5
Wy hold-down tape width 6.0 +0.5
W, hole position 9.0 +0.5
Wy hold-down tape position 0 +2
Ho flange to tape centre 18.25 (16.0); note 3 +0.5
H, maximum component height 30 (27.75); note 4 -
’ minimum component height 21 (18.75); note 4 -
L maximum length of snipped lead 11 -
Do feed-hole diameter 4.0 +0.2
t total tape thickness 0.65 +0.2
t4 maximum thickness of tape and wires 1.5 -
Notes

1. Cumulative pitch error: +<1 mm/20 pitches.
2. Obliquity maximum 3°.

3. Hp =16 mm also available.

4

Values between parentheses are referred to component height when Hg = 16 mm.
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Miniature ceramic plate capacitors

main tape

L
v —o * ‘\x\o/\v/ T —T \
connection tape adhesive tape

MBB606

Dimensions in mm.
Maximum 0.5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive vacant positions
is followed by at least 6 consecutive components. The tape begins and ends with 5 empty positions.

Fig.8 Connection of tapes, lead pitch 2.54 mm.
Table 10 Properties of the tape
PARAMETER MiN MAX JNIT
Extraction force for component in the tape plane, vertically to direction of unreeling 5 - N
Break force of tape 15 - N
Pull-off force adhesive tape from main tape - 25 N
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+ &
-

arbor hole

+0.5
230,

Dimensions in mm.

Fig.9 Reel with capacitors on tape.

Dimensions in mm.

Fig.10 Ammopack with capacitors on tape.
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General data

LABELLING

The label on the package containing the capacitors is as shown.

1. MADE IN ITALY
2 10PF +-2% NPO 100UDC 2.54 13

1

o | oe1s ASZ0 2

i i il i
;” H‘ i 1

_ DATE 96155_

« | arv 1000

RS

s. | wee CPC Ci 100U 1Ul"

0 L

e. | cobEND 2222 &80 10109

CCA095

LINE MARKING EXPLANATION
1. Country of origin
2. Capacitance value, tolerance,

dielectric class (note 1), rated voltage,
lead spacing and lead length (note 2)

3. Country of origin and responsible
production centre codes; A520 is ltaly

4. Quantity and date code

5. Commercial type number

6. Catalogue number (12NC)

Notes

1. Temperature coefficient for
Class 1 capacitors;
temperature characteristics for
Class 2 capacitors.

2. Lead length is not shown on taped versions.

Fig.11 Packaging label (example).
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181




Philips Components

Miniature ceramic plate capacitors General data

TESTS AND REQUIREMENTS
Class 1 capacitors

After manufacture, each capacitor is checked on capacitance, tan 8 and test voltage. Apart from this the following quality
checks are carried out by frequent inspections.

Essentially all tests mentioned in the schedule of “IEC publication 384-8”, category as specified for each product family
are carried out in accordance with “/EC publication 68”.

Table 11 Test procedures and requirements

IEC 68-2
Traas | tesT TEST PROCEDURE REQUIREMENTS
METHOD
4.4 robustness of
terminations:
pull-off pull velocity 15 cm/minute; load 5 N | no lead breakage
Ua, tensile strength | axial force 10 N no lead breakage
Ub bending load 5 N; 4 x 90° no lead breakage
4.6 Ta solderability 235°C;2s good tinning
method 1 (solder bath)
45 Tb resistance to 260°C; 10s no visible damage
method 1A | soldering heat AC/C: +<0.5% or +0.5 pF
after 1 to 2 hours
4.7 Na rapid change of 30 minutes at -55 °C and no damage, after 24 hours
temperature 30 minutes at +85 °C; 5 cycles : o
(+125 °C for 2222 694) AC/C: £<0.5% or +0.5 pF
4.8 Fc vibration 10to 55 to 10 Hz; no visible damage
0.75 mm displacement; 3 directions;
6 hours
4.9 Eb bump 4000 bumps in 2 directions; 40 g; no visible damage
pulse time 6 ms
inflammability 15 s; 35 mm above bunsen burner | self-extinguishing within
with flame height 40 to 60 mm 15 seconds after removal of
bunsen burner
4.3 temperature between +20 and -55 °C and within tolerance as specified
coefficient between +20 and +85 °C for each particular material

1996 May 03
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IEC 68-2
a® | TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.11 climatic sequence:
4.11.2 B dry heat 16 hours; +85 °C no visible damage
(+125 °C for 2222 694)

4113 Db damp heat 12 hours; +55 °C; 90 to 96% RH no visible damage;
(accelerated) 12 hours; +25 °C; 95 to 100% RH after recovery of 1 to 2 hours
1st cycle immediately followed by cold

test

411.4 A cold 2 hours; -55 °C no visible damage

4115 M low air pressure | 1 hour; 8.5 kPa, no breakdown or flashover

last 2 minutes rated voltage

4.11.6 Db damp heat 12 hours; +55 °C; 90 to 96% RH AC/C: £<1% or 1 pF
(accelerated) 12 hours; +25 °C; 9510 100% RH | {an §: <2 x specified tan &
remaining cycle Rins after 1 to 2 hours:

>5000 MQ for 2222 650 to
654/691/692/694
>100 MQ for other types
412 Ca damp heat, 21 days; +40 °C; 90 to 95% RH AC/C: 1% or 1 pF
steady state tan §: <2 x specified tan &
(half number of the
Rins after 1 to 2 hours:
lot at rated voltage,
other half at zero >5000 MQ for 2222 650 to
voltage) 654/691/692/694
>100 MQ for other types
413 endurance 1000 hours at +85 °C AC/C: £<1% or +1 pF
(+125 °C for 2222 694); tan &: <1.5 x specified tan &
2222 694: 1500 V (DC) R after 1 to 2 hours:
2222 650 to 654/691/692: ins :
750 V (DC) >3000 MQ for 2222 650 to
other types: 150 V (DC) 654/691/692/694
>300 MQ for other types
resistance to 3 minutes ultrasonic washing in marking and colour code
solvents trichloroethylene; 1 minute drying; | must remain legible and not
30 °C; 10 brush strokes be discoloured; no
mechanical or electrical
damage or deterioration of
the material
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Class 1 precision capacitors NP0

After manufacture, each capacitor is checked on capacitance, tan 3 and test voltage. Apart from this the following quality
checks are carried out by frequent inspections.

Essentially all tests mentioned in the schedule of “/EC publication 384-8", category 55/125/56 (temperature range
-55/+125 °C; damp heat, long term, 56 days) are carried out in accordance with “/EC publication 68”.

Table 12 Test procedures and requirements

IEC 68-2
o | TEST TEST PROCEDURE REQUIREMENTS
METHOD
44 robustness of
terminations:
pull-off pull velocity 15 cm/minute; load 5 N | no lead breakage
Ua, tensile strength | axial force 10 N no lead breakage
Ub bending load 5 N; 4 x 90° no lead breakage
4.6 Ta solderability 235°C;2s good tinning
method 1 (solder bath)
4.5 Tb resistance to 260 °C; 10's no visible damage
method 1A | soldering heat AC/C after 1 to 2 hours:
+<0.5% or +0.5 pF
4.7 Na rapid change of 30 minutes at —55 °C and no damage

temperature 30 minutes at +125 °C; 5 cycles AC/C after 24 hours:

+<0.5% or 0.5 pF

4.8 Fc vibration 10 to 55 to 10 Hz; no visible damage
0.75 mm displacement;

2 Airvantinna: 8 hanivra
O UircLuunis, U 1ivuis

4.9 Eb bump 4000 bumps in 2 directions; 40 g; no visible damage
pulse time 6 ms
inflammability 15 s; 35 mm above bunsen burner | self-extinguishing within
with flame height 40 to 60 mm 15 seconds after removal of
bunsen burner
4.3 temperature between +20 and -55 °C and within tolerance as specified
coefficient between +20 and +125 °C
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IEC 68-2
o8| TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.1 climatic sequence:
411.2 B dry heat 16 hours; +125 °C no visible damage
4.11.3 Db damp heat 12 hours; +55 °C; 90 to 96% RH no visible damage;
(accelerated) 12 hours; +25 °C; 95 to 100% RH | after recovery of 1 to 2 hours
1st cycle immediately followed by cold
test
4114 A cold 2 hours; -55 °C no visible damage
411.5 M low air pressure |1 hour; 8.5 kPa, no breakdown or flashover
last 2 minutes rated voltage
4.11.6 Db damp heat 12 hours; +55 °C; 90 to 96% RH AC/C: £<1% or +1 pF
(accelerated) 12 hours; +25 °C; 95 to 100% RH | whichever is greater
remaining cycle tan &: <2 x specified tan 3
Rins after 1 to 2 hours:
>1000 MQ
4.12 Ca damp heat, 56 days; +40 °C; 90 to 95% RH AC/C: 1% or 1 pF
steady state whichever is greater
(half number of the < e
lot at rated voltage, tan 3: <2 x specified tan &
other half at zero Rins after 1 to 2 hours:
voltage) >1000 MQ
413 endurance 1000 hours at +125 °C; AC/C: £<1% or +1 pF

150 V (DC)

whichever is greater
tan &: <1.5 x specified tan §
Rins: >3000 MQ

resistance to
solvents

3 minutes ultrasonic washing in
trichloroethylene;

1 minute drying; 30 °C;

10 brush strokes

marking and colour code must
remain legible and not be
discoloured; no mechanical or
electrical damage or
deterioration of the material
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Class 2 capacitors

After manufacture, each capacitor is checked on capacitance, tan § and test voltage. Apart from this the following quality
checks are carried out by frequent inspections.

Essentially all tests mentioned in the schedule of “IEC publication 384-9”, category as specified for each product family,
are carried out in accordance with “/EC publication 68"

Table 13 Test procedures and requirements

IEC 68-2
e ages| TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.1 pre-conditioning 1 hour; +150 °C; reference
measurement after 24 hours
4.5 robustness of
terminations:
pull-off pull velocity 15 cm/minute; load 5 N | no lead breakage
Ua4 tensile strength | axial force 10 N no lead breakage
Ub bending load 5 N; 4 x 90° no lead breakage
4.7 Ta solderability 235°C;2s good tinning
method 1 (solder bath)
4.6 Tb resistance to pre-conditioning: 260 °C; 10 s no visible damage
:nfthod soldering heat AC/C after 24 hours:
o 2222 630: £:<10%
2222 629/640/695: +<20%
2222 655/693: £10%
4.8 Na rapid change of pre-conditioning: no damage
tomperature | 2222 B30/655/693/695: AGIC ater 24 hours:
30 minutes at +85 °C 2222 630/655/693: +<10%
- & O,
(+125 °C for 630/655/693); 2222 629/640/695: +<20%
2222 629:
30 minutes at -10 °C and
30 minutes at +85 °C; 5 cycles
4.9 Fb vibration 10 to 55 to 10 Hz; no visible damage
0.75 mm displacement;
3 directions; 6 hours
4.10 Eb bump 4000 bumps in 2 directions; 40 g; no visible damage
pulse time 6 ms
inflammability 15 s; 35 mm above bunsen burner | self-extinguishing within 15 s after
with flame height 40 to 60 mm removal of bunsen burner
resistance to 3 minutes ultrasonic washing in marking and colour code must
solvents trichloroethylene; 1 minute drying, remain legible and not be
30 °C; 10 brush strokes discoloured; no mechanical or
electrical damage or
deterioration of the material
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IEC 68-2
'gfigg'é’ TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.12 climatic
sequence:
4.12.1 pre-conditioning | 1 hour; +150 °C
4.12.2 Ba dry heat 16 hours at +125 °C and +85 °C no visible damage
respectively for 2222 630/655/693
and 640/695/629
4123 Db damp heat 12 hours; +55 °C; 90 to 96% RH no visible damage; after recovery
(accelerated) 12 hours; +25 °C; 95 to 100% RH of 1 to 2 hours immediately
1st cycle followed by cold test
4124 Aa cold 2222 630/640/655/693/695: no visible damage
2 hours; -55 °C;
2222 629: 2 hours; -10 °C
4125 M low air pressure | 1 hour at 8.5 kPa, no breakdown or flashover
last 2 minutes rated voltage
4.12.6 Db damp heat 12 hours; +55 °C; 90 to 96% RH AC/C after 24 hours:
(accelerated) 12 hours; +25 °C; 95 to 100% RH 2222 630/655/693: +<10%
remaining cycle 2222 629/640/695: +<20%
tan &: <7% (2222 695: <2%)
Rins:
2222 629/630/640: >100 MQ
2222 655/693/695: >1000 MQ
413 Ca damp heat, pre-conditioning: no visible damage
steady state 2222 629/640/.695: 21 days; +40 °C; AC/C after 24 hours:
(half number of 90 to 95% RH; 2222 630/655/693: +<10%
samples at rated | 2222 630/655/693: 56 days; +40 °C; 2222 629/640, /695: 12200;
voltage, other half | 90 to 95% RH sEmeve
of samples no tan &: <7% (2222 695: <2%)
voltage applied) .
Rins-
2222 629/630/640: >100 MQ
2222 655/693/695: >1000 MQ
414 endurance pre-conditioning: 1000 hours (IEC) | AC/C after 24 hours:
pre-conditioning: 2222 630/655/693: +<10%
2222 630: +125 °C; 150 V (DC) 2222 629/640/695: £<20%
2222 640: +85 °C; 150 V (DC tan &: <5% (2222 629: <6.5%)
2222 629: +85 °C; 100 V (DC) (2222 695: <2%)
2222 655: +125 °C; 750 V (DC) neen
2222 693: +125 °C; 1500 V (DC) Rins:
2222 695: +105 °C; 1500 V (DC) 2222 629/630/640: >300 MQ
2222 655/693/695: >1000 MQ
4.4 temperature pre-conditioning in accordance with specification
characteristic minimum and maximum temperature
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Miniature ceramic plate capacitors

FEATURES

« High-frequency circuits
* High reliability

o High stability

e Space saving.

APPLICATIONS

In a great variety of electronic circuits,
e.g. in filters, tuning circuits and other
professional applications where high
stability, precision, reliability and low
losses are a requirement. Because of
their small size the capacitors are
suitable for use in circuitry with high
component density. The high
reliability even in most demanding
environmental conditions make the
product suitable for automotive,
telecommunications and other
electronic circuits used at high
temperatures.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides
of which are metallized, and tinned
connecting leads are secured using a
high melting point solder. The
capacitors are encapsulated in epoxy
lacquer, which is resistant to all
commonly used cleaning solvents.
They have small dimensions and
narrow tolerances on the lead
spacing. The leads are provided with
a flange, which guarantees that the
leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both
hand-mounting and automatic
insertion. The electrical properties are
characterized by low losses, a very
narrow tolerance on capacitance
(£0.1 pF or 1%), high stability and,
owing to the absence of silver, an
extremely good DC behaviour.

1996 May 03

QUICK REFERENCE DATA

Product specification

Precision capacitors NPO

DESCRIPTION VALUE
Capacitance range (E24 series) 1 pF to 240 pF
Rated DC voltage 100 V; note 1

Tolerance on capacitance

C <10 pF: 0.1 pF
C>10pF: +1%

Sectional specification

IEC 384-8

Climatic category (IEC 68)

55/125/56

Note
1. 500 V available on request.
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Fig.1 Outlines.
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Miniature ceramic plate capacitors Precision capacitors NPO

MECHANICAL DATA

[/

i g
L

D D MSAS531

5087 0% =/ J LD 06008

—-0.05

Dimensions in mm. Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. For dimensions H, L and W see Tables 1 and 2.
Fig.2 Component outline style 1. Fig.3 Component outline style 2.

MSA535 - 1

(0.2 in pitch) -
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Philips Components Product specification

Miniature ceramic plate capacitors Precision capacitors NPO

Marking Physical dimensions

The temperature coefficient is Table 1 Capacitor dimensions and mass

indicated by a colour code in @

accordance with IEC and EIA we H MASS

recommendations. Capacitance SIZE(™ (mm) (mm) @

value is indicated by a marking code STYLE 1 STYLE 2

in a contrasting colour on the body. —

Refer to Table 4, for marking codes. ! 3.6 (-1.1) 5.0(-1.5) 6.3(-18) ~0.14
= A 3.9(-1.4) 5.3 (-1.7) 6.7 (-2.0) =0.15

Mounting B 4.5(-1.8) 6.0 (-2.1) 7.3 (-2.4) =0.15

When bending, cutting or flattenihg, i 5.3(-1.8) 6.8 (-2.3) 8.1 (-2.6) =0.17

the leads should be relieved of the \Y 6.2 (-2.0) 7.7 (-2.4) 9.0 (-2.7) =~0.20

applied load by supporting them at Vv 6.2(-2.0) | 10.3(-2.8) | 11.2(-3.1) ~0.23

the capacitor body.

- Notes
Soldering conditions:

max. 265 °C, max. 10 s. 1. Unless indicated in Table 4, the thickness of the capacitors does not

exceed 2.3 mm.

The capacitors are suitable for 2. Tolerances are given between parentheses.
mounting on printed-circuit boards

(hand-mounting or automatic
insertion).

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
pircH |  LEAD
P DIAMETER | STYLE BULK PACKED ON TAPE®) ON TAPE® ON TAPE®)
d L>13mm |[L=4+05mm| (REEL) (AMMOPACK) | (AMMOPACK)
2.54 mm 0.6 mm
(0.1 in) (0.024 in) 1 2222 680 ..... 2222 682 ..... 2222 678 ..... 2222 686 ..... 2222 688 .....
5.08 mm 0.6 mm
(0.21in) (0.024 in) 2 2222 681 ..... 2222 683 ..... 2222 679 ..... 2222 687 ..... 2222 689 .....

Notes

1. Catalogue numbers to be completed by adding the last 5 digits for required capacitance value, see Table 4.
2. Hg=16 mm.

3. Hg=18.256 mm.
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Philips Components Product specification

Miniature ceramic plate capacitors Precision capacitors NPO

Table 3 Conditions for Table 4; precision capacitors with temperature coefficient NP0, rated voltage 100 V (DC)

DESCRIPTION VALUE
Capacitance range 1 to 240 pF (E24 series)
Temperature coefficient of the capacitance (CTAAC_T) 0x 10-6/K
Tolerance on the temperature coefficient +30 x 10-/K
Marking colour of the temperature coefficient black
Table 4 Precision capacitance range, temperature coefficient NPO
CAPACITANCE SIZE CATALOGUE
VALUE® TOLERANCE(") (see Table 1) MARKING NUMBER
(PF) (see Table 2)
1.0 +0.1 pF 1@ 1p0 90108
1.1 0.1 pF i ipt 90118
1.2 +0.1 pF | 1p2 90128
1.3 +0.1 pF | 1p3 90138
1.5 +0.1 pF | 1p5 90158
1.6 +0.1 pF I 1p6 90168
1.8 +0.1 pF | 1p8 90188
2.0 +0.1 pF | 2p0 90208
2.2 +0.1 pF | 2p2 90228
2.4 +0.1 pF | 2p4 90248
2.7 +0.1 pF | 2p7 90278
3.0 +0.1 pF | 3p0 90308
3.3 +0.1 pF I 3p3 90338
3.6 +0.1 pF | 3p6 90368
3.9 +0.1 pF | 3p9 90398
4.3 +0.1 pF I 4p3 90438
4.7 +0.1 pF | 4p7 90478
5.1 +0.1 pF | 5p1 90518
5.6 +0.1 pF | 5p6 90568
6.2 +0.1 pF I 6p2 90628
6.8 +0.1 pF l 6p8 90688
7.5 +0.1 pF I 7p5 90758
8.2 0.1 pF | 8p2 90828
10 +0.1 pF | 10p 90109
11 +1% | 11p 90119
12 +1% | 12p 90129
13 +1% 1 13p 90139
15 +1% I 15p 90159
16 1% | 16p 90169
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Philips Components

Product specification

Miniature ceramic plate capacitors

Precision capacitors NPO

CAPACITANCE SIZE CsAl:'ri'l:.l())((?le
VALUE™ TOLERANCE(") (see Table 1) MARKING NUMBER
(pF) (see Table 2)
18 +1% | 18p 90189
20 +1% | 20p 90209
22 1% | 22p 90229
24 +1% | 24p 90249
27 1% | 27p 90279
30 +1% | 30p 90309
33 +1% | 33p 90339
36 +1% A 36p 90369
39 +1% A 39p 90399
43 +1% 1A 43p 90439
47 +1% A 47p 90479
51 +1% 1A 51p 90519
56 +1% A 56p 90569
62 +1% 1B 62p 90629
68 +1% 1]=] 68p 90689
75 +1% B 75p 90759
82 +1% iiB 82p 50829
100 1% 1} ni0 90101
110 +1% il nii 90111
120 +1% ] ni2 90121
130 +1% v ni3 90131
150 1% v ni5 90151
160 +1% v ni6 90161
180 +1% \Y n18 90181
200 +1% Vv n20 90201
220 1% \ n22 90221
240 1% \' n24 90241
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components Product specification

Miniature ceramic plate capacitors Precision capacitors NPO

ELECTRICAL CHARACTERISTICS

The capacitors meet the essential requirements of “/EC 384-8”. Unless stated otherwise 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 values (note 1) measured at 1 MHz, <5 V see Table 4
Rated DC voltage 100V
DC test voltage; duration 1 minute 300V
DC test voltage of coating; duration 1 minute 300V
Insulation resistance at 100 V (DC) after 1 minute 210000 MQ
| Tan & (note 1) measured at 1 MHz, <5 V:
C <50 pF 510(%5+0.7)><10‘4;<20x10‘4
C > 50 pF <10x 104
Category temperature range -55t0 +125 °C
Climatic category (IEC 68) 55/125/56
Note
1. Including 2 mm per connecting lead.
10 . ; . MSA554
tan 8 10pF
— — — 100 pF
oy b e 220 ﬁp
8
- - - ] - - 1
6 L s
4" —_
.- L — - //
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- "——— /—’/-’ /'/
4 — == ——=—
________---"" _’__/-_’;///
._.--.s—-_—,-;::‘;"
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0
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T (°C)
Fig.5 Typical tan § as a function of temperature.
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Philips Components Product specification

Miniature ceramic plate capacitors Precision capacitors NPO

MSAS555

4
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(%) 3

0 20 40 60 80 Vpe V) 100

Reference values at 1 MHz.
Measurements made at 1 V, including 2 mm per connecting lead.

Fig.6 Typical capacitance change as function of DC voltage.
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Fig.7 Typical impedance |Z| as a function of frequency.
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Philips Components Product specification

Miniature ceramic plate capacitors Precision capacitors NPO
MSA552
4 10 pF
— — — 100 pF
A(SZ)C ----- 220 pF
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Reference values at 1 MHz.
Measurements made at 1 V, including 2 mm per connecting lead.

Fig.8 Typical capacitance change as function of frequency.
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Fig.9 Equivalent series resistance (ESR) as a function of frequency.
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Philips Components Product specification

Miniature ceramic plate capacitors Class 1,100 V (DC)

(flanged types)

FEATURES QUICK REFERENCE DATA
* High-frequency circuits DESCRIPTION VALUE
* Temperature compensating Capacitance range (E12 series) 0.56 to 560 pF
* High stability Rated DC voltage 100V
* Space saving. Tolerance on capacitance +2% or +0.25 pF

Temperature coefficients P100, NP0, NO75, N150, N220,
APPLICATIONS N330, N470, N750 and N1500
In a great variety of electronic circuits, | Sectional specification IEC 384-8
e.g. in filters and tuning circuits where | Climatic category (IEC 68) 55/085/21

high stability and/or temperature
compensation are a requirement.
Because of their small size the
capacitors are suitable for use in

circuitry with high component density.

DESCRIPTION

The capacitors consist of a thin

rectangular ceramic plate, both sides

of which are metallized, and tinned

connecting leads are secured using a

high melting point solder. The

capacitors are encansulated in anoxy H

Capaiinlis ait CritqpouiaioG: PCXY

lacquer, which is resistant to all
commonly used cleaning solvents.
They have small dimensions and
narrow tolerances on the lead
spacing. The leads are provided with
a flange, which guarantees that the
leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both
hand-mounting and automatic
insertion. The electrical properties are
characterized by low losses, a narrow )

tolerance on capacitance
(£0.25 pF or 2%), high stability and,
owing to the absence of silver, an

extremely good DC behaviour. Q

—_—
o —

g
O
g
o
g
g

MAM122

Fig.1 Outlines.
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Philips Components Product specification

Class 1, 100 V (DC)
(flanged types)

Miniature ceramic plate capacitors

MECHANICAL DATA

+0.5 J +0.06
508" o7 2067 508
Dimensions in mm. Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. For dimensions H, L and W see Tables 1 and 2.
Fig.2 Component outline style 1. Fig.3 Component outline style 2.

L ¥ 0.25
I i +0.03
J MSA535 - 1
Lo +04
(0.2 in pitch) - 1.0 04
(0.1 in pitch) -

Dimensions in mm.

Fig.4 Detail of flange.
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Philips Components Product specification

Class 1,100 V (DC)

Miniature ceramic plate capacitors

(flanged types)

Marking Physical dimensions
The temperature coefficient is Table 1 Capacitor dimensions and mass
indicated by a colour code in @
accordance with IEC and EIA e H MASS
recommendations. Capacitance SIZE( (mm) (mm) @
value is indicated by a marking code STYLE 1 STYLE 2
in a contrasting colour on the body. —
Referto Tables 3 to 20, for colour and ! 36(1.1) 5.0 (1.5 63 (-18) ~0.14
marking codes. 1A 3.9 (-1.4) 5.3 (-1.7) 6.7 (-2.0) =0.15

1B 4.5(-1.8) 6.0 (-2.1) 7.3 (-2.4) =0.15
Mounting I 5.3 (-1.8) 6.8 (—2.3) 8.1 (-2.6) =0.17
When bending, cutting or flattening, v 6.2 (-2.0) 7.7 (-2.4) 9.0 (-2.7) =~0.20
the leads should be relieved of the v 6.2 (2.0) 10.3 (-2.8) 11.2 (-3.1) ~0.23
applied load by supporting them at
the capacitor body. Notes

1. Unless indicated in Tables 4 to 20, the thickness of the capacitors does not

Soldering conditions:
exceed 2.3 mm.

max. 265 °C, max. 10 s. )
2. Tolerances are given between parentheses.

The capacitors are suitable for
mounting on printed-circuit boards
(hand-mounting or automatic
insertion).

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
PITCH LEAD
P DIAMETER | STYLE BULK PACKED ON TAPE®) ON TAPE® ON TAPE®)
d L>13mm |L=43:05mm| (REEL) | (AMMOPACK) | (AMMOPACK)
2.54 mm 0.6 mm
(0.11n) (0.024 in) 1 2222 680 ..... 2222 682 ..... 2222 678 ..... 2222 686 ..... 2222688 .....
5.08 mm 0.6 mm
(0.21n) (0.024 in) 2 2222 681 ..... 2222 683 ..... 2222 679 ..... 2222 687 ..... 2222 689 .....

Notes

1. Catalogue numbers to be completed by adding the last 5-digit suffix for required capacitance value, see
Tables 4 to 20.

2. Hop=16 mm.
3. Hp=18.25 mm.
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Philips Components Product specification

Class 1, 100 V (DC)

Miniature ceramic plate capacitors

(flanged types)
Table 3 Conditions for Table 4; capacitors with temperature coefficient P100, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 0.56 to 47 pF (E12 series)
Temperature coefficient of the capacitance (CATACT) 100 x 10-6/K
Tolerance on the temperature coefficient +30 x 1076/K
Marking colour of the temperature coefficient red/violet
Table 4 Preferred capacitance range, temperature coefficient P100
A ALUED TOLERANCE SIZE MARKING CATALOGUE
(see Table 1) NUMBER
(PF) (see Table 2)
0.56 +0.25 pF 1@ p56 03567
0.68 +0.25 pF 1@ p68 03687
0.82 +0.25 pF 1@ p82 03827
1.0 +0.25 pF 14 1p0 03108
1.2 +0.25 pF | 1p2 03128
15 +0.25 pF | 1p5 03158
1.8 1+0.25 pF | 1p8 03188
2.2 +0.25 pF | 2p2 03228
27 +0.25 pF | 2p7 03278
3.3 +0.25 pF | 3p3 03338
3.9 +0.25 pF | 3p9 03398
47 +0.25 pF ! 4p7 03478
5.6 +0.25 pF I 5p6 03568
6.8 +0.25 pF | 6p8 03688
8.2 +0.25 pF A 8p2 03828
10 2% A 10p 04109
12 2% 1B 12p 04129
15 +2% B 15p 04159
18 2% i 18p 04189
22 2% i 22p 04229
27 +2% v 27p 04279
33 2% v 33p 04339
39 2% \ 39p 04399
47 +2% Vv 47p 04479
Notes

1. Other capacitance values and tolerances are available on request.
2. Maximum thickness 2.7 mm.
3. Maximum thickness 2.5 mm.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1, 100 V (DC)

(flanged types)
Table 5 Conditions for Table 6; capacitors with temperature coefficient NP0, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 1.8 to 220 pF (E12 series)
Temperature coefficient of the capacitance (CATCZF) 0x 106/K
Tolerance on the temperature coefficient +30 x 10-5/K
Marking colour of the temperature coefficient black
Table 6 Preferred capacitance range, temperature coefficient NPO
CAPACITANCE size CATALOGUE
VALUE( TOLERANCE (see Table 1) MARKING NUMBER
(PF) (see Table 2)
1.8 +0.25 pF 1 1p8 09188
2.2 +0.25 pF | 2p2 09228
27 1+0.25 pF | 2p7 09278
3.3 +0.25 pF | 3p3 09338
3.9 +0.25 pF | 3p9 09398
4.7 1+0.25 pF 1 4p7 09478
5.6 +0.25 pF | 5p6 09568
6.8 +0.25 pF | 6p8 09688
8.2 +0.25 pF | 8p2 09828
10 2% I 10p 10109
12 2% | 12p 10129
i5 2% i i5p 10159
18 +2% | 18p 10189
22 2% | 22p 10229
27 2% | 27p 10279
33 2% | 33p 10339
39 +2% A 39p 10399
47 +2% A 47p 10479
56 2% A 56p 10569
68 +2% 1B 68p 10689
82 +2% 1B 82p 10829
100 2% m n10 10101
120 2% mn ni2 10121
150 2% \ n15 10151
180 2% v n18 10181
220 2% \' n22 10221
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1, 100 V (DC)

(flanged types)
Table 7 Conditions for Table 8; capacitors with temperature coefficient NO75, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 3.9 to 120 pF (E12 series)
Temperature coefficient of the capacitance (EA—AC—;.I—.) -75x 10°8/K
Tolerance on the temperature coefficient +30 x 10-5/K
Marking colour of the temperature coefficient red
Table 8 Non-preferred capacitance range, temperature coefficient NO75
CAPACITANCE SIZE CSAL':"I:\'I:.I;(?JE
(1)
VA(LL'I:)E TOLERANCE (see Table 1) MARKING NUMBER
P (see Table 2)
3.9 +0.25 pF 1@ 3p9 27398
47 +0.25 pF [ 4p7 27478
5.6 +0.25 pF I 5p6 27568
6.8 +0.25 pF | 6p8 27688
8.2 +0.25 pF | 8p2 27828
10 +2% | 10p 28109
12 +2% | 12p 28129
15 2% | 15p 28159
18 +2% | 18p 28189
22 2% A 22p 28229
27 2% A 27p 28279
33 2% B 33p 28339
39 +2% 1B 39p 28399
47 +2% 1l 47p 28479
56 2% mn 56p 28569
68 2% v 68p 28689
82 2% \Y 82p 28829
100 2% \ n10 28101
120 2% \Y ni2 28121
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1,100 V (DC)

(flanged types)
Table 9 Conditions for Table 10; capacitors with temperature coefficient N150, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 3.9 to 220 pF (E12 series)
Temperature coefficient of the capacitance (CT‘) -150 x 10-8/K
Tolerance on the temperature coefficient +30 x 10¢/K
Marking colour of the temperature coefficient orange
Table 10 Preferred capacitance range, temperature coefficient N150
CACQSLTQ”CE TOLERANCE SIZE MARKING Cs“l"riilgg&
(PF) (see Table 1) NUMBER
(see Table 2)
3.9 +0.25 pF 1@ 3p9 33398
4.7 +0.25 pF I 4p7 33478
5.6 +0.25 pF | 5p6 33568
6.8 +0.25 pF | 6p8 33688
8.2 +0.25 pF | 8p2 33828
10 2% | 10p 34109
12 2% | 12p 34129
15 +2% | 15p 34159
18 +2% | 18p 34189
22 +2% | 22p 34229
27 2% | 27p 34279
33 +2% i 33p 34339
39 2% A 39p 34399
47 +2% A 47p 34479
56 2% 1B 56p 34569
68 +2% 1B 68p 34689
82 2% [} 82p 34829
100 2% [} n10 34101
120 2% v n12 34121
150 +2% 1\ ni5 34151
180 +2% \% n18 34181
220 2% Vv n22 34221
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1, 100 V (DC)

(flanged types)
Table 11 Conditions for Table 12; capacitors with temperature coefficient N220, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 3.9 to 150 pF (E12 series)
Temperature coefficient of the capacitance (C}A_Aqr) —220 x 107%/K
Tolerance on the temperature coefficient +30 x 1076/K
Marking colour of the temperature coefficient yellow

Table 12 Non-preferred capacitance range, temperature coefficient N220

CAPACITANCE SIZE CSALTJ';II:.I())((?JE
VALUE() TOLERANCE (a0 Table 1) MARKING NUMBER

(PF) (see Table 2)
3.9 +0.25 pF 1@ 3p9 39398
47 +0.25 pF 1@ 4p7 39478
56 +0.25 pF ! 5p6 39568
6.8 +0.25 pF : 6p8 39688
8.2 +0.25 pF | 8p2 39828
10 +2% | 10p 40109
12 +2% | 12p 40129
15 +2% | 15p 40159
18 +2% | 18p 40189
22 +2% | 22p 40229
27 +2% 1A 27p 40279
a3 +2% A a3p 40339
39 +2% B 39p 40399
47 +2% B 47p 40479
56 2% I 56p 40569
68 2% 1 68p 40689
82 +2% v 82p 40829
100 +2% v n10 40101
120 +2% v n12 40121
150 +2% v n15 40151

Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components Product specification

Class 1, 100 V (DC)

Miniature ceramic plate capacitors

(flanged types)
Table 13 Conditions for Table 14; capacitors with temperature coefficient N330, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 4.7 to 180 pF (E12 series)
Temperature coefficient of the capacitance (CATCT) -330 x 107%/K
Tolerance on the temperature coefficient +60 x 10-6/K
Marking colour of the temperature coefficient green
Table 14 Non-preferred capacitance range, temperature coefficient N330
CAPACITANCE SIZE GATALOGUE
VALUE®™ TOLERANCE (see Table 1) MARKING NUMBER
(PF) (see Table 2)
4.7 +0.25 pF 12 4p7 45478
5.6 +0.25 pF | 5p6 45568
6.8 +0.25 pF I 6p8 45688
8.2 +0.25 pF | 8p2 45828
10 +2% | 10p 46109
12 2% | 12p 46129
15 +2% l 15p 46159
18 2% | 18p 46189
22 +2% | 22p 46229
27 +2% | 27p 46279
33 +2% 1A 33p 46339
39 2% A 39p 46399
47 2% B 47p 46479
56 +2% 1B 56p 46569
68 +2% 1} 68p 46689
82 +2% 1] 82p 46829
100 +2% v ni0 46101
120 +2% \Y) ni2 46121
150 2% \Y ni5 46151
180 2% Vv n18 46181
Notes

1. Other capacitance values and tolerances are available on request.
2. Maximum thickness 2.5 mm.
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Philips Components Product specification

Class 1,100 V (DC)

Miniature ceramic plate capacitors

(flanged types)
Table 15 Conditions for Table 16; capacitors with temperature coefficient N470, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 6.8 to 220 pF (E12 series)
Temperature coefficient of the capacitance ((—:AKC.T.) -470 x 1075/K
Tolerance on the temperature coefficient 160 x 10-6/K
Marking colour of the temperature coefficient blue
Table 16 Non-preferred capacitance range, temperature coefficient N470
CAPACITANCE size CATALOGUE
VALUE®™ TOLERANCE (see Table 1) MARKING NUMBER
(PF) (see Table 2)
6.8 +0.25 pF | 6p8 51688
8.2 +0.25 pF I 8p2 51828
10 2% | 10p 52109
12 2% | 12p 52129
15 2% | 15p 52159
18 2% | 18p 52189
22 2% | 22p 52229
27 2% | 27p 52279
33 +2% | 33p 52339
39 2% A 39p 52399
47 2% A 47p 52479
56 2% 1]=] 56p 52569
68 +2% 1B 68p 52689
82 +2% 1l 82p 52829
100 +2% I} n10 52101
120 +2% v ni2 52121
150 2% v ni5 52151
180 2% \ ni18 52181
220 2% \ n22 52221
Note

1. Other capacitance values and tolerances are available on request.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1,100 V (DC)

(flanged types)
Table 17 Conditions for Table 18; capacitors with temperature coefficient N750, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 3.9 to 330 pF (E12 series)
Temperature coefficient of the capacitance ( AC -750 x 10-8/K
Tolerance on the temperature coefficient +120 x 107%/K
Marking colour of the temperature coefficient violet
Table 18 Preferred capacitance range, temperature coefficient N750
CAPACITANCE SIZE csAl;:ilgc(;)JE
VALUE( TOLERANCE (see Table 1) MARKING NUMBER
(PF) (see Table 2)
3.9 +0.25 pF 1@ 3p9 57398
4.7 +0.25 pF 1 ap7 57478
5.6 +0.25 pF | 5p6 57568
6.8 +0.25 pF | 6p8 57688
8.2 +0.25 pF | 8p2 57828
10 2% | 10p 58109
12 2% | 12p 58129
15 2% | 15p 58159
18 +2% | 18p 58189
22 2% | 22p 58229
27 2% | 27p 58279
33 +2% | 33p 58339
39 2% | 39p 58399
47 2% | 47p 58479
56 2% A 56p 58569
68 2% 1A 68p 58689
82 +2% B 82p 58829
100 2% B n10 58101
120 +2% 1l ni2 58121
150 +2% il ni5 58151
180 +2% \Y) n18 58181
220 2% \Y) n22 58221
270 2% \ n27 58271
330 +2% \ n33 58331
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.
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Philips Components Product specification

Class 1,100 V (DC)

Miniature ceramic plate capacitors

(flanged types)
Table 19 Conditions for Table 20; capacitors with temperature coefficient N1500, rated voltage 100 V (DC)
DESCRIPTION VALUE
Capacitance range 18 to 560 pF (E12 series)
Temperature coefficient of the capacitance ( é—%) ~1500 x 10-8/K
Tolerance on the temperature coefficient (0 to +500) x 10-8/K
Marking colour of the temperature coefficient orange/orange
Table 20 Preferred capacitance range, temperature coefficient N1500
A ALUED TOLERANCE SIZE MARKING CATALOGUE
(oF) (see Table 1) NUMBER
(see Table 2)
18 +2% 1@ 18p 70189
22 2% | 22p 70229
27 2% | 27p 70279
33 2% l 33p 70339
39 2% | 39p 70399
47 2% | 47p 70479
56 +2% | 56p 70569
68 +2% | 68p 70689
82 2% [ 82p 70829
100 2% A n10 70101
120 2% 1A n12 70121
150 2% 1B ni15 70151
180 +2% 1B n18 70181
220 2% 11 n22 70221
270 +2% 1 n27 70271
330 2% \Y n33 70331
390 2% 1\ n39 70391
470 2% \" n47 70471
560 2% Vv n56 70561
Notes

1. Other capacitance values and tolerances are available on request.
2. Maximum thickness 2.5 mm.
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Class 1,100 V (DC)
(flanged types)

Miniature ceramic plate capacitors

ELECTRICAL CHARACTERISTICS
The capacitors meet the essential requirements of “/EC 384-8". Unless stated otherwise 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 values (note 1) measured at 1 MHz, <5 V see Tables 4 to 20
Rated DC voltage 100 V
DC test voltage; duration 1 minute 300V
DC test voltage of coating; duration 1 minute 300V
Insulation resistance at 100 V (DC) after 1 minute >10000 MQ
Tan & (note 1) measured at 1 MHz, <5 V
C <50 pF s15(%+o.7)><1o“‘;<55><1o‘4
C>50pF <15x 104
Category temperature range -55 to +85 °C
Storage temperature range -55to +85 °C
Climatic category (IEC 68) 55/085/21
Note

1. Including 2 mm per connecting lead.

5
ik

M =—c——c—=———=o
iz! — =—10pPF
(] ~
N
107 e L = —~ ====
= =100 pF e =
~
\ ~
N
=== =
220 pF = ~
10 =====
= =
= —
~ N ZIS7
1
‘\ I’ I’ A I
\\ N 1[ ST
10_1 \%— ——
_ == e
1072
1 10 102 f (MHz) 103

Fig.5 Typical impedance |Z| as a function of frequency.
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Philips Components

Product specification

Miniature ceramic plate capacitors

FEATURES

¢ General purpose
* Coupling and decoupling
e Space saving.

APPLICATIONS

In electronic circuits where non-linear
change of capacitance with
temperature is permissible and low
losses are not essential, i.e. coupling
and decoupling. Because of their
small size the capacitors are suitable
for use in circuitry with high
component density.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides
of which are metallized. The tinned
connecting leads are secured using a
high melting point solder. The
capacitors are encapsulated in epoxy
lacquer, which is resistant to all
commonly used cleaning solvents.

Class 2,63 V and 100 V (DC)

(flanged types)

B
f
I

B T

§

|

|
(?

They have small dimensions and H—tt = t = =
narrow tolerances on the lead
spacing. The leads are provided with
a flange, which guarantees that the ~—
leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the MaM122
capacitors suitable for both
hand-mounting and automatic Fig.1 Outlines.
insertion.
QUICK REFERENCE DATA
VALUE
DESCRIPTION
2222 630 ..... 2222 640 ..... 2222 629 .....
Capacitance range 180 to 6800 pF 1000 to 15000 pF 1000 to 47000 pF
(E12 series) (E6 series) (ES series)
Dielectric material K2000 K5000 K14000
Rated DC voltage 100V 100V 63V
Tolerance on capacitance +10% -20/+50% -20/+80%
Sectional specification IEC 384-9 (2C2 and 2E1) | IEC 384-9 (2E2) IEC 384-9
Climatic category (IEC 68) 55/125/56 55/085/21 10/085/21
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Class 2,63 V and 100 V (DC)

Miniature ceramic plate capacitors (flanged types)

MECHANICAL DATA

i w =[0.6]2.54] ‘ w =] 0.6]5.08]

L
l:l,~> l MSA532

MSA531

} i +0.06 0. J L +0.06
+03 ™ =006 gos 508 ¢4 2 06% 308
Dimensions in mm. Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. For dimensions H, L and W see Tables 1 and 2.
Fig.2 Component ouiiine styie 1. Fig.3 Component outiine styie 2.

—0.2

MSA535 - 1

(0.2in pitch) = 1.4 -

(©tinpitch) = 13% 33 o

Dimensions in mm.

Fig.4 Detail of flange.
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Class 2,63 V and 100 V (DC)

Miniature ceramic plate capacitors

(flanged types)

Marking Physical dimensions
The body of the capacitor is tan Table 1 Capacitor dimensions and mass
coloured. The capacitors also have a HE®
colour mark on top indicating the w@ MA
temperature dependency of the SIZE( (mm) (mm) (Q?S
capacitance: STYLE 1 STYLE 2

yellow for type 2222 630 ...... [ 3.6 (-1.1) 5.0 (-1.5) 6.3 (-1.8) ~0.14

blue for type 2222 640 ... A 3.9 (-1.4) 5.3 (-1.7) 6.7 (-2.0) ~0.15

green for type 2222 629 ..... 1B 4.5(-1.8) 6.0 (-2.1) 7.3(-2.4) =0.15
The capacitance value is indicated i 5.3 (-1.8) 6.8 (-2.3) 8.1 (-2.6) =0.17
by a marking code in a contrasting v 6.2 (-2.0) 7.7 (-2.4) 9.0 (-2.7) ~0.20
colour on the body. Refer to Tables 3, v 6.2 (-2.0) 10.3 (-2.8) 11.2 (-3.1) ~0.23
4 and 5 for marking codes. — : : : :

Notes

Mounting 1. Unless indicated in Tables 3, 4 and 5, the thickness of the capacitors does

When bending, cutting or flattening, not exceed 2.3 mm.
the leads should be relieved of the
applied load by supporting them at

the capacitor body.

2. Tolerances are given between parentheses.

PACKAGING
Soldering conditions:

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”,
max. 265 °C, max. 10 s.

Section “General data”.
The capacitors are suitable for

mounting on printed-circuit boards

(hand-mounting or automatic

insertion).

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS()
pitcH |  FEAD
P DIAMETER | STYLE BULK PACKED ON TAPE® ON TAPE®) ON TAPE®)

d L>13mm | L=205mm (REEL) | (AMMOPACK) | (AMMOPACK)
2222 630 08... | 2222 630 18... | 2222 630 51... | 2222 630 62... | 2222 630 61...
2(.342 T:)n (g_'g;:'i‘;) 1 [222264008... | 2222 640 18... | 2222 640 51... | 2222 640 62... | 2222 640 61...
2222 629 08... | 2222 629 18... | 2222 629 51... | 2222 629 62... | 2222 629 61...
2222 630 09... | 2222 630 19... | 2222 630 53... | 2222 630 64... | 2222 630 63...
5('8_82 ’:1’)" (3.'32??,) 2 [ 222264009... [ 2222 640 19... | 2222 640 53... | 2222 640 64... | 2222 640 63...
2222 629 09... | 2222 629 19... | 2222 629 53... | 2222 629 64... | 2222 629 63...

Notes

1. Catalogue number to be completed by adding the 3-digit suffix for required capacitance value, see Tables 3, 4 and 5.
2. Hop=16mm.
3. Hp=18.25 mm.
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Product specification

Miniature ceramic plate capacitors

Class 2,63V and 100 V (DC)

(flanged types)
Table 3 Preferred capacitance range for 2222 630 .....
CAPACITANCE VALUE SIZE MARKING SUFFIX 3:;:;;'-“”5

(pF) (see Table 1) (see Table 2)

180 1M n18 181

220 1 n22 221

270 | n27 271

330 | n33 331

390 | n39 391

470 | n47 471

560 | n56 561

680 | n68 681

820 I n82 821
1000 | 1n0 102
1200 1A 1n2 122
1500 A 1n5 162
1800 1IB 1n8 182
2200 1B 2n2 222
2700 1] 2n7 272
3300 [} 3n3 332
3900 v 3n9 392
4700 v 4n7 472
5600 \" 5n6 562
6800 \ 6n8 682

Note

1. Maximum thickness 2.5 mm.
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Product specification

Miniature ceramic plate capacitors

Class 2, 63 V and 100 V (DC)

(flanged types)
Table 4 Preferred capacitance range for 2222 640 .....
CAPACITANCE VALUE SIZE MARKING U O e TALOGUE

(pF) (see Table 1) (see Table 2)
1000 | 1n0 102
1500 | 1n5 152
2200 | 2n2 222
3300 A 3n3 332
4700 1B 4n7 472
6800 1] 6n8 682

10000 \Y 10n 103

15000 \Y 15n 153

Table 5 Preferred capacitance range for 2222 629 .....
CAPACITANCE VALUE SIZE MARKING SUFFIX SSJ;;:LOGUE

(pF) (see Table 1) (see Table 2)
1000 | 1n0 102
2200 I 2n2 222
4700 | 4n7 472

10000 1]=] 10n 103

22000 v 22n 223

47000 \" 47n 473
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Class 2,63 V and 100 V (DC)

Miniature ceramic plate capacitors (flanged types)

ELECTRICAL CHARACTERISTICS

Capacitors 2222 630 (colour mark yellow)
The capacitors meet the essential requirements of “/EC 384-8” (2C2 and 2E1). Unless stated otherwise 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 values measured at 1 kHz, 1V

180 to 6800 pF; E12 series (see Table 3)

Dielectric material

K2000

Tolerance on capacitance, after 1000 hours

+10%

Maximum capacitance change with respect to
capacitance value at 20 °C

+20 to —20% (see Fig.5) from -55 to +85 °C;
+20 to -56% from -55 to +125 °C

between 0 and 40 V

Rated DC voltage 100 V

DC test voltage; duration 1 minute 300V

DC test voltage of coating; duration 1 minute 300 V
Insulation resistance at 100 V (DC) after 1 minute 24 000 MQ
Tan & measured at 1 kHz, 1V <3.5%
Maximum voltage dependency of the capacitance 5%

Category temperature range

-55 to +85 °C (2C2) and -55 to +125 °C (2E1)

Storage temperature range

-551to +85 °C

Ageing typical 1.5% per time decade
Climatic category (IEC 68) 55/125/56
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- . , Class 2,63 V and 100 V (DC)
Miniature ceramic plate capacitors

(flanged types)
MLB827
60
AC/C
(%)
S o s o
o oo 0 N I
Pt 1 '-..\. Ne~.L -,
K —— =
PR "“‘*.\ = T~

T J
1 '\\
1
1 -
1
1
1
1
.
LI S N I

-100 -50 0 50 100 T (°C) 150

Guaranteed limits 2C2
————————— Typical spread
-------- Guaranteed limits 2E1

Fig.5 Typical capacitance change with respect to capacitance value at 20 °C as a function of temperature.
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U=1V.

Fig.6  Typical capacitance change with respect to the capacitance value at 1 kHz as a function of frequency.
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- , . Class 2,63 V and 100 V (DC)
Miniature ceramic plate capacitors

(flanged types)
MSA527
100
AC/C
(%)
0
—
~100
0 50 100 Vpe (V) 150
f=1kHz.
U=1V.
T=20°C.

Fig.7 Typical capacitance change with respect to the capacitance value at 0 V as a function of DC voltage.
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............ 1 nF to 6.8 nF; 10 V (DC) -O—O—+ 470 pF; 10 V (DC)

Fig.8 Typical capacitance change with respect to the capacitance value at 0 V
and 20 °C as a function of temperature at different DC voltages.
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Class 2,63 V and 100 V (DC)

Philips Components

Miniature ceramic plate capacitors
(flanged types)
MLB877
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tan 8
(%)
N
5 AN
N
\\
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0
-100 -50 0 50 100 T (°C) 150
f=1kHz.
u=1Vv.
Fig.9 Typical tan § as a function of temperature.
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107"
1 10 102 f (MHz) 1083
Fig.10 Typical impedance |Z| as a function of frequency.
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Class 2,63 V and 100 V (DC)
(flanged types)

Miniature ceramic plate capacitors

Capacitors 2222 640 (colour mark blue)
The capacitors meet the essential requirements of “/EC 384-9” (2E2). Unless stated otherwise 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 values measured at 1 kHz, 1V 1000 to 15000 pF; E6 series (see Table 4)
Tolerance on capacitance, after 1000 hours —20 to +50%
Dielectric material K5000
Maximum capacitance change with respect to +20 to —55% (see Fig.11)
capacitance value at 20 °C
Rated DC voltage 100V
DC test voltage; duration 1 minute 300V
DC test voltage of coating; duration 1 minute 300 V
Insulation resistance at 100 V (DC) after 1 minute 24000 MQ
Tan & measured at 1 kHz, 1V <3.5%
Category temperature range -55 to +85 °C
Storage temperature range -55to +85 °C
Ageing typical 5% per time decade
Climatic category (IEC 68) 55/085/21

MSA520

(=]

pd AN
N A\

(%) AN

-50
-100
-100 -50 0 50 T (°C) 100
=1kHz.
U=1V.

Fig.11 Maximum capacitance change with respect to capacitance value at 20 °C as a function of temperature.
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- . . Class 2,63 V and 100 V (DC)
Miniature ceramic plate capacitors

(flanged types)
0 MSA519
—— 1]
\\
AC/C
(%) ™
‘~\\\\\\\
\
-25 ~
\\
N <
-50
0 25 50 75 Vpg (V) 100
f=1kHz
U=1V.

Fig.12 Typical capacitance change with respect to capacitance value at 20 °C as a function of DC voltage.
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Fig.13 Typical capacitance change with respect to the capacitance value at 0 V
and 20 °C as a function of temperature at different DC voltages.

1996 May 03 221



Philips Components

Product specification

Miniature ceramic plate capacitors

Class 2,63 V and 100 V (DC)

Fig.14 Typical impedance |Z| as a function of frequency.

(flanged types)
103 MSA548
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Capacitors 2222 629 (colour mark green)

The capacitors meet the essential requirements of “/EC 384-9”. Unless stated otherwise 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 values measured at 1 kHz, 1V 1000 to 47000 pF; E3 series (see Table 5)
Tolerance on capacitance, after 1000 hours -20 to +80%
Dielectric material K14000

Maximum capacitance change with respect to
capacitance value at 20 °C

+20 to —85% (see Figs 15 and 16)

Rated DC voltage at 85 °C 63V

DC test voltage; duration 1 minute 200V

DC test voltage of coating; duration 1 minute 200V

Insulation resistance at 100 V (DC) after 1 minute 24000 MQ

Tan 8 measured at 1 kHz, 1V <8.5%

Category temperature range -10to +85 °C

Storage temperature range -55 to +85 °C

Ageing typical 5% per time decade
Climatic category (IEC 68) 10/085/21
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- . : Class 2,63 V and 100 V (DC)
Miniature ceramic plate capacitors

(flanged types)
CCA041
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u=1v.
Fig.15 Typical capacitance change with respect to capacitance value at 20 °C as a
function of temperature for capacitance value 1000 pF.
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Fig.16 Typical capacitance change with respect to capacitance value at 20 °C as a
function of temperature for capacitance values 2200 pF to 47000 pF.
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- . : Class 2,63 V and 100 V (DC)
Miniature ceramic plate capacitors

(flanged types)
CCA036
100
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C
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0
—
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T ——
-100
0 50 100 150
f=1kHz Ve (V)
u=1V.
T=20°C.
Fig.17 Typical capacitance change with respect to the capacitance value at0 V as a
function of DC voltage for capacitance values 2200 to 47000 pF.
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Fig.18 Typical capacitance change with respect to the capacitance value at 0 V and 20 °C as a function
of temperature at different DC voltages for capacitance values 2200 to 47000 pF.

1996 May 03 224



Philips Components Product specification

Class 2,63 V and 100 V (DC)

Miniature ceramic plate capacitors

(flanged types)
CCA034
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Fig.19 Typical tan 3 as a function of temperature for capacitance values 2200 to 47000 pF.
CCA035
108
12|
@
102
™~ é
1nF %
10 — ,4
\\ II
7
7
)
22 nF 10 nF
; LN L2 /
S = Z 7
AN Z
AV 4 N
N/ /
\/ |V
107
1 10 102 108
f (MHz)
Fig.20 Typical impedance |Z| as a function of frequency.
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|

Miniature ceramic plate capacitors Class 1, 500 V (DC)

(flanged types)

FEATURES QUICK REFERENCE DATA
* High-frequency circuits DESCRIPTION VALUE
» Temperature compensating Capacitance range (E12 series) 0.47 to 330 pF
* High stability Rated DC voltage 500 V
* Space saving. Tolerance on capacitance +2% or £0.25 pF

Temperature coefficients P100, NPO, N150, N750 and N1500
APPLICATIONS Sectional specification IEC 384-8
In a great variety of electronic circuits, | Climatic category (IEC 68) 55/085/21

e.g. in filters and tuning circuits where
high stability and/or temperature
compensation are a requirement.
Because of their small size the
capacitors are suitable for use in
circuitry with high component density.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides
of which are metallized, and tinned
connecting leads are secured using a
high melting point solder. The /—"‘\
capacitors are encapsulated in epoxy

lacquer, which is resistant to all
commonly used cleaning solvents.
They have small dimensions and MAMO35
narrow tolerances on the lead
spacing. The leads are provided with
a flange, which guarantees that the
leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both Fig.1 Ouitlines.
hand-mounting and automatic
insertion. The electrical properties are
characterized by low losses, a
narrow tolerance on capacitance
(+0.25 pF or 2%), high stability and,
owing to the absence of silver, an
extremely good DC behaviour.
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Class 1, 500 V (DC)

Miniature ceramic plate capacitors

(flanged types)
MECHANICAL DATA
F—w—» =] 0.6[5.08
H
L P
+0.03
L MSA534 - 1
MSA531
508" 03—/ 206* 9%
Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. Dimensions in mm.
Fig.2 Component outline. Fig.3 Detail of flange.
Marking Physical dimensions
The body of the capacitors is coloured grey. The Table 1 Capacitor dimensions and mass
temperature coefficient is indicated by a colour code in P T ——
accordance with IEC and EIA recommendations. SIZE( we e MASS
Capacitance value and voltage are indicated by a marking (mm) (mm) (9
code in a contrasting colour on the body. Refer to | 3.6 (-1.1) 6.3 (-1.8) =~0.14
Tables 3 to 12, for marking codes and colours. A 3.9 (-1.4) 6.7 (-2.0) ~0.15
Mounting 1B 4.5(-1.8) 7.3 (-2.4) =0.15
When b . ds should b i 5.3 (-1.8) 8.1 (-2.6) =0.17
en bending, cutting or flattening, the leads should be = . —
relieved of the applied load by supporting them at the v 6.2 (2.0 9.0(27) ~0.20
capacitor body. Vv 6.2 (-2.0) 11.2 (-3.1) =0.23
Soldering conditions: Notes
max. 265 °C, max. 10 s. 1. Unlessindicated in Tables 4 to 12, the thickness of the

. . . . - capacitors does not exceed 2.3 mm.
The capacitors are suitable for mounting on printed-circuit P

boards (hand-mounting or automatic insertion). 2. Tolerances are given between parentheses.
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Product specification

Miniature ceramic plate capacitors

Class 1, 500 V (DC)
(flanged types)

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS("
PITCH LEAD
P DIAMETER BULK PACKED ON TAPE ON TAPE® ON TAPE®)
d L>13mm |l L-4:05mm | (REEL) | (AMMOPACK) | (AMMOPACK)
5.08 mm 0.6 mm
(0.2 in) (0.024 in) 2222 652 ..... 2222 653 ..... 2222 654 ..... 2222 692 ..... 2222 691 .....
Notes

1. Catalogue numbers to be completed by adding the 5-digit suffix for required capacitance value, see Tables 4 to 12.
2. Hg=16 mm.
3. Hp=18.25 mm.
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Miniature ceramic plate capacitors Class 1, 500 V/(DC)

(flanged types)
Table 3 Conditions for Table 4; capacitors with temperature coefficient P100
DESCRIPTION VALUE
Capacitance range 0.47 to 33 pF (E12 series)
Temperature coefficient of the capacitance (’CAACT') 100 x 1076/K
Tolerance on the temperature coefficient +30 x 10-8/K
Marking colour of the temperature coefficient red/violet
Table 4 Preferred capacitance range, temperature coefficient P100
®F) (see Table 1) VALUE VOL':'C)(:‘-E NUMBER
(see Table 2)
0.47 +0.25 pF 1@ p47 500 03477
0.56 +0.25 pF 1@ p56 500 03567
0.68 +0.25 pF 1@ p68 500 03687
0.82 +0.25 pF | p82 500 03827
1.0 +0.25 pF I 1p0 500 03108
1.2 +0.25 pF | 1p2 500 03128
1.5 +0.25 pF 1@ 1p5 500 03158
1.8 +0.25 pF | 1p8 500 03188
22 +0.25 pF | 2p2 500 03228
2.7 +0.25 pF | 2p7 500 03278
3.3 +0.25 pF | 3p3 500 03338
3.9 +0.25 pF | 3p9 500 03398
4.7 +0.25 pF A 4p7 500 03478
5.6 +0.25 pF A 5p6 500 03568
6.8 +0.25 pF 1B 6p8 500 03688
8.2 +0.25 pF 1B 8p2 500 03828
10 2% i 10p 500 04109
12 2% 1 12p 500 04129
15 +2% i 15p 500 04159
18 +2% v 18p 500 04189
22 +2% v 22p 500 04229
27 2% \' 27p 500 04279
33 2% \' 33p 500 04339
Notes

1. Other capacitance values and tolerances are available on request.
2. Maximum thickness 2.5 mm.
3. The voltage code may be marked on the front or rear side of the capacitor.
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Product specification

Miniature ceramic plate capacitors

Class 1, 500 V (DC)

(flanged types)

Table 5 Conditions for Table 6; capacitors with temperature coefficient NP0

DESCRIPTION

VALUE

Capacitance range

0.82 to 150 pF (E12 series)

Temperature coefficient of the capacitance (CAAET) 0x 10%/K
Tolerance on the temperature coefficient +30 x 10°8/K
Marking colour of the temperature coefficient black
1996 May 03 230



Philips Components
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Miniature ceramic plate capacitors

Class 1, 500 V (DC)

(flanged types)
Table 6 Preferred capacitance range, temperature coefficient NPO
AL UED TOLERANCE SIZE e, @ CATALOGUE
(oF) (see Table 1) VALUE VOLI\‘/\)GE NUMBER

(see Table 2)
0.82 +0.25 pF 1@ p82 500 09827
1.0 +0.25 pF 1) 1p0 500 09108
1.2 +0.25 pF 1@ 1p2 500 09128
1.5 +0.25 pF | 1p5 500 09158
1.8 +0.25 pF I 1p8 500 09188
2.2 +0.25 pF | 2p2 500 09228
27 +0.25 pF I 2p7 500 09278
3.3 +0.25 pF | 3p3 500 09338
3.9 +0.25 pF | 3p9 500 09398
4.7 +0.25 pF I 4p7 500 09478
5.6 +0.25 pF I 5p6 500 09568
6.8 +0.25 pF | 6p8 500 09688
8.2 +0.25 pF 1 8p2 500 09828
10 +2% 1 10p 500 10109
12 +2% | 12p 500 10129
15 2% A 15p 500 10159
18 2% A 18p 500 10189
22 2% 1A 22p 500 10229
27 2% 1B 27p 500 10279
33 2% 1B 33p 500 10339
39 2% 1]=] 39p 500 10399
47 2% i 47p 500 10479
56 +2% ] 56p 500 10569
68 +2% v 68p 500 10689
82 +2% 1\ 82p 500 10829
100 +2% \Y) n10 500 10101
120 +2% \ ni2 500 10121
150 +2% Vv n15 500 10151

Notes

1. Other capacitance values and tolerances are available on request.
Maximum thickness 2.7 mm.

2
3. Maximum thickness 2.5 mm.
4

The voltage code may be marked on the front or rear side of the capacitor.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 1, 500 V (DC)

(flanged types)
Table 7 Conditions for Table 8; capacitors with temperature coefficient N150
DESCRIPTION VALUE
Capacitance range 2.2 to 150 pF (E12 series)
Temperature coefficient of the capacitance (%) -150 x 107¢/K
Tolerance on the temperature coefficient +30 x 1079/K
Marking colour of the temperature coefficient orange
Table 8 Preferred capacitance range, temperature coefficient N150
A | e | o, [ T S
(oF) (see Table 1) VALUE VOLIC)GE‘ ) NUMBER
(see Table 2)
2.2 +0.25 pF 1@ 2p2 500 33228
2.7 +0.25 pF 1@ 2p7 500 33278
3.3 +0.25 pF | 3p3 500 33338
3.9 +0.25 pF | 3p9 500 33398
4.7 +0.25 pF | 4p7 500 33478
5.6 +0.25 pF I 5p6 500 33568
6.8 1+0.25 pF | 6p8 500 33688
8.2 +0.25 pF | 8p2 500 33828
10 2% | 10p 500 34109
12 2% | 12p 500 34129
15 2% A 15p 500 34159
18 +2% iiA i8p 500 34189
22 2% A 22p 500 34229
27 2% 1=} 27p 500 34279
33 2% 1B 33p 500 34339
39 +2% B 39p 500 34399
47 2% 1] 47p 500 34479
56 +2% i 56p 500 34569
68 2% v 68p 500 34689
82 2% v 82p 500 34829
100 +2% 1\ n10 500 34101
120 +2% \ n12 500 34121
150 +2% Vv n15 500 34151
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 2.5 mm.

3. The voltage code may be marked on the front or rear side of the capacitor.
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Philips Components Product specification

Class 1, 500 V (DC)
(flanged types)

Miniature ceramic plate capacitors

Table 9 Conditions for Table 10; capacitors with temperature coefficient N750

DESCRIPTION VALUE
Capacitance range 1.8 to 120 pF (E12 series)
Temperature coefficient of the capacitance (EA'A%') -750 x 10°5/K
Tolerance on the temperature coefficient +120 x 10°6/K
Marking colour of the temperature coefficient violet
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Miniature ceramic plate capacitors Class 1, 500 V (DC)

(flanged types)
Table 10 Preferred capacitance range, temperature coefficient N750
VALUE TOLERANCE | (e Table 1) VALUE VOLTAGE® NUMBER

(pF) V) (see Table 2)
1.8 10.25 pF 1@ 1p8 500 57188
22 +0.25 pF 13 2p2 500 57228
27 10.25 pF | 2p7 500 57278
33 +0.25 pF | 3p3 500 57338
3.9 +0.25 pF | 3p9 500 57398
4.7 +0.25 pF 14) 4p7 500 57478
5.6 +0.25 pF I 5p6 500 57568
6.8 1+0.25 pF | 6p8 500 57688
8.2 10.25 pF | 8p2 500 57828
10 2% I 10p 500 58109
12 +2% | 12p 500 58129
15 2% | 15p 500 58159
18 2% A 18p 500 58189
22 2% A 22p 500 58229
27 2% 1B 27p 500 58279
33 +2% B 33p 500 58339
39 2% 1B 39p 500 58399
47 +2% lll 47p 500 58479
56 +2% n 56p 500 58569
68 2% v 68p 500 58689
82 +2% v 82p 500 58829
100 +2% v n10 500 58101
120 2% Vv ni12 500 58121
150 2% \' ni5 500 58151

Notes

1. Other capacitance values and tolerances are available on request.
Maximum thickness 3.0 mm.

Maximum thickness 2.5 mm.

Maximum thickness 2.7 mm.

The voltage code may be marked on the front or rear side of the capacitor.

IS
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Class 1, 500 V (DC)

Miniature ceramic plate capacitors

(flanged types)
Table 11 Conditions for Table 12; capacitors with temperature coefficient N1500
DESCRIPTION VALUE
Capacitance range 8.2 to 270 pF (E12 series)
Temperature coefficient of the capacitance (—AA%.) —1500 x 10-8/K
Tolerance on the temperature coefficient (=0 +500) x 10-8/K
Marking colour of the temperature coefficient orange/orange
Table 12 Preferred capacitance range, temperature coefficient N1500
CA\l;:ElIJTé\(:‘:CE TOLERANCE SIZE s 4 csAﬁingJE
(oF) (see Table 1) VALUE VOL'I('\A,\)GE( ) NUMBER
(see Table 2)
8.2 +0.25 pF 1@ 8p2 500 69828
10 +2% I3 10p 500 70109
12 +2% 13 12p 500 70129
15 +2% | 15p 500 70159
18 +2% | 18p 500 70189
22 +2% | 22p 500 70229
27 2% I 27p 500 70279
33 2% A 33p 500 70339
39 +2% A 39p 500 70399
47 2% A 47p 500 70479
56 2% 1B 56p 500 70569
68 +2% 1B 68p 500 70689
82 2% 1IB 82p 500 70829
100 2% 1} n10 500 70101
120 2% 1] ni2 500 70121
150 +2% v n15 500 70151
180 2% v n18 500 70181
220 +2% \Y n22 500 70221
270 2% Vv n27 500 70271
330 2% Vv n33 500 70331
Notes

1. Other capacitance values and tolerances are available on request.

2. Maximum thickness 3.0 mm.

3. Maximum thickness 2.5 mm.

4. The voltage code may be marked on the front or rear side of the capacitor.
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Class 1,500 V (DC)
(flanged types)

Miniature ceramic plate capacitors

ELECTRICAL CHARACTERISTICS
The capacitors meet the essential requirements of “/EC 384-8". Unless stated otherwise 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 values (note 1) measured at 1 MHz, <5V see Tables 4 to 12
Rated DC voltage 500 V
DC test voltage; duration 1 minute 1250 V
DC test voltage of coating; duration 1 minute 1250 V
Insulation resistance at 500 V (DC) after 1 minute >10000 MQ
Tan 3 (note 1) measured at 1 MHz, <5 V:
C <50 pF <15 (lc-f-’+o.7)><10*4
C>50pF <15x 104
Category temperature range -55to +85 °C
Storage temperature range -55to +85 °C
Climatic category (IEC 68) 55/085/21
Note

1. Including 2 mm per connecting lead.

4 MSAS51
10" == ==
21 <= ~— 10 pF
Q) 3
108 = SEEE L
E = = ——
100 pF
N N <
N N
2 \:“
SN
220 pF — T - —~
N 7 7
10 S s
‘\‘ N = ,I 7 7
N AN
N
: N /[ L/
~A—~ =
- - N/
107 \[ N
1072
1 10 102 f (MHz) 103
Fig.4 Typical impedance |Z| as a function of frequency.
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Miniature ceramic plate capacitors Class 2, 500 V (DC)

(flanged types)

FEATURES QUICK REFERENCE DATA
¢ General purpose DESCRIPTION VALUE
* Coupling and decoupling Capacitance range (E12 series) 100 to 4700 pF
* Space saving. Dielectric material K2000

Rated DC voltage 500 V
APPLICATIONS Tolerance on capacitance +10%
In electronic circuits where non-linear Sectional specification IEC 384-9 (2C2 and 2E1)
change of capacitance with Climatic category (IEC 68) 55/125/56

temperature is permissible and low
losses are not essential, e.g. coupling
and decoupling. Because of their
small size, the capacitors are ideal for
circuitry with high component density.

DESCRIPTION ' l l I I
The capacitors consist of a thin = =

rectangular ceramic plate, both sides
of which are metallized. The tinned

connecting leads are secured using a = ; =
high melting point solder. The ) )
capacitors are encapsulated in epoxy i :

lacquer, which is resistant to all O

commonly used cleaning solvents.

They have small dimensions and
narrow tolerances on the lead MAMO35
spacing. The leads are provided with
a flange. The flange guarantees that
the leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both
hand-mounting and automatic
insertion.

Fig.1 Ouitlines.
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Class 2, 500 V (DC)

Miniature ceramic plate capacitors

(flanged types)
MECHANICAL DATA
w =] 0.6[5.08]
v /
H
¥ 025
+0.03
_"_ .
L MSAS534 - 1
+ 0. +0.
D U_ MSA531 - 1.0 0.1
508" gf J LD 06t g:gg
Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. Dimensions in mm.
Fig.2 Component outline. Fig.3 Detail of flange.
Marking Physical dimensions
The body of the capacitors is tan coloured. The Table 1 Capacitor dimensions and mass
temperature dependence is indicated by a yellow coloured @ @
cap. Capacitance value and voltage are indicated by a SIZE() w H MASS
marking code in a contrasting colour on the body. Refer to (mm) (mm) (9
Table 3 for marking codes. | 3.6 (-1.1) 6.3 (-1.8) =0.14
. A 3.9(-1.4) 6.7 (-2.0) =0.15
Mounting I8 45 (-1.8) 7.3(-2.4) ~0.15
When bending, cutting or flattening, the leads should be m 5.3 (-1.8) 8.1 (-2.6) ~0.17
rellevgd of the applied load by supporting them at the v 6.2 (-2.0) 9.0 (2.7) ~0.20
capacitor body.
Vv 6.2 (-2.0) 11.2 (-3.1) =0.23

Soldering conditions:

max. 265 °C, max. 10 s. Notes
1. Unless indicated in Table 3 the thickness of the
capacitors does not exceed 2.3 mm.

2. Tolerances are given between parentheses.

The capacitors are suitable for mounting on printed-circuit
boards (hand-mounting or automatic insertion).

1996 May 03 238
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Class 2,500 V (DC)
(flanged types)

Miniature ceramic plate capacitors

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
PITCH LEAD
p DIAMETER BULK PACKED ON TAPE ON TAPE® ON TAPE®
d L>13 mm L = 4 +0.5 mm (REEL) (AMMOPACK) | (AMMOPACK)
5.08 mm 0.6 mm
0.21n) (0.024 in) 2222 655 09... | 2222 655 19... | 2222 655 53... | 2222 655 64... | 2222 655 63...
Notes

1. Catalogue numbers to be completed by adding the last 3-digit suffix for required capacitance value, see Table 3.
2. Hp=16mm.
3. Hg=18.25 mm.
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Philips Components

Product specification

Miniature ceramic plate capacitors

Class 2, 500 V (DC)

(flanged types)
Table 3 Preferred range of values
MARKING CODE SUFFIX OF
CARACITANCE SIZE —— CATALOGUE
(PF) (see Table 1) VALUE W) NUMBERS
(see Table 2)

100 1) n10 500 101

120 1@ n12 500 121

150 | ni5 500 151

180 | n18 500 181

220 | n22 500 221

270 l n27 500 271

330 | n33 500 331

390 | n39 500 391

470 A n47 500 471

560 A n56 500 561

680 1B n68 500 681

820 1IB n82 500 821
1000 1=] 1n0 500 102
1200 1B 1n2 500 122
1500 i 1n5 500 152
1800 I in8 500 182
2200 \Y 2n2 500 222
2700 v 2n7 500 272
3300 \ 3n3 500 332
3900 \Y 3n9 500 392
4700 \Y% 4n7 500 472

Notes

1. Maximum thickness 2.7 mm.

2. Maximum thickness 2.5 mm.
3. The voltage code may be marked on the front or rear side of the capacitor.
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Class 2, 500 V (DC)

Miniature ceramic plate capacitors (flanged types)

ELECTRICAL CHARACTERISTICS
The capacitors meet the essential requirements of “/EC 384-9”. Unless stated otherwise 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 values measured at 1 kHz, 1V 100 to 4700 pF (E12 series)
Tolerance on the capacitance, after 1000 hours +10%
Dielectric material K2000
Rated DC voltage 500 V
DC test voltage; duration 1 minute 1250V
DC test voltage of coating; duration 1 minute 1250V
Insulation resistance at 500 V (DC) after 1 minute >4000 MQ
Tan & measured at 1 kHz, 1 V <3.5%
Category temperature range —-55 to +85 °C (2C2) and -55 to +125 °C (2E1)
Storage temperature range -55to +85 °C
Capacitance change as a function of temperature see Fig.4
Capacitance change as a function of frequency see Fig.5
Climatic category (IEC 68) 55/125/56
Ageing typical 1.5% per time decade
MLB827
60
AcC/C
(%)
0 D T
AR
]
] -
1
1
i
-60
-100 -50 0 50 100 T o) 150
Guaranteed limits 2C2
————————— Typical spread
-------- Guaranteed limits 2E1
Fig.4 Typical capacitance change with respect to the capacitance at 20 °C as a function of temperature.
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Philips Components Product specification

Class 2, 500 V (DC)
(flanged types)

Miniature ceramic plate capacitors

CCA048
60

>
(o]

20|
B

40

20

-20

—40

-60
10 102 108 104 105 108 107
f (Hz)

U=1V(DC).

Fig.5 Typical capacitance change with respect to the capacitance at 1 kHz as a function of frequency.
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Fig.6 Typical impedance |Z| as a function of frequency.
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Class 1, 1000 V (DC)

Miniature ceramic plate capacitors (flanged types)

FEATURES QUICK REFERENCE DATA

* High-frequency circuits DESCRIPTION VALUE

* High stability Capacitance range (E12 series) 0.47 to 120 pF

* Space saving. Rated DC voltage 1000 V

Tolerance on capacitance 15% or +0.25 pF
APPLICATIONS Temperature coefficients SL (+150 to —1500 x 10-5/K)
In a great variety of electronic circuits, Sectional specification IEC 384-8

e.qg. in filters and tuning circuits where Climatic category (IEC 68) 55/125/56
stability and low losses are a
requirement. Because of their small
size the capacitors are suitable for
use in circuitry with high component
density such as SMPS.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides
of which are metallized, and tinned
connecting leads are secured using a
high melting point solder. The )
capacitors are encapsulated in epoxy

lacquer, which is resistant to all
commonly used cleaning solvents. O
They have small dimensions and
narrow tolerances on the lead
spacing. The leads are provided with
a flange, which guarantees that the
leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both Fig.1 Outlines.
hand-mounting and automatic
insertion. The electrical properties are
characterized by low losses, a narrow
tolerance on capacitance

(+0.25 pF or 5%), high stability and,
owing to the absence of silver, an
extremely good DC behaviour.

]

goItic

MAMO035
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Class 1, 1000 V (DC)

Miniature ceramic plate capacitors

(flanged types)
MECHANICAL DATA
I = 0.6 -
Y ¥ 025
+0.03
MSA534 - 1
MSA531
son’ 38 JLouegy
Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. Dimensions in mm.
Fig.2 Component outline. Fig.3 Detail of flange.
Marking Physical dimensions
The body of the capacitors is coloured tan. Capacitance Table 1 Capacitor dimensions and mass
value and voltage are indicated by a marking code in a — — P
contrasting colour on the body. Refer to Tables 3 and 4 for SIZE() we e MASS
colour and marking codes. (mm) (mm) (9
| 3.6 (-1.1) 6.3 (-1.8) ~0.14
Mounting 1A 3.9 (-1.4) 6.7 (-2.0) =0.15
When bending, cutting or flattening, the leads should be 1B 4.5 (-1.8) 7.3 (-2.4) =0.15
relieved of the applied load by supporting them at the n 5.3 (-1.8) 8.1(-2.6) =0.17
capacitor body. Y 62(-2.0) | 9.0(27) ~0.20
Soldering conditions: Vv 6.2 (-2.0) 11.2 (-3.1) =~0.23

max. 265 °C, max. 10 s.
Notes

:;he c(;apicntc:jrs are styltable fotr mOth.nti.ng Orrt“ printed-cirouit 1. Unless indicated in Table 4, the thickness of the
oards (hand-mounting or automatic insertion). capacitors does not exceed 3 mm.

2. Tolerances are given between parentheses.
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Class 1, 1000 V (DC)

Miniature ceramic plate capacitors (flanged types)

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
PITCH LEAD
P DIAMETER BULK PACKED ON TAPE ON TAPE®) ON TAPE®)
d L>13 mm L =4 +0.5 mm (REEL) (AMMOPACK) | (AMMOPACK)

5.08 mm 0.6 mm

(0.21n) (0.024 in) 2222 694 09... | 2222 694 19... | 2222 694 53... | 2222 694 64... | 2222 694 63...

Notes

1. Catalogue numbers to be completed by adding the last 3-digit suffix for required capacitance value, see Table 4.
2. Hp=16 mm.

3. Hp=18.25mm.

Table 3 Conditions for Table 4; capacitors with temperature coefficient SL

DESCRIPTION VALUE
Capacitance range 0.47 to 120 pF (E12 series)
Temperature coefficient of the capacitance (%) +150 x 10-/K to —1500 x 10-6/K
Marking colour of the temperature coefficient none
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Product specification

Miniature ceramic plate capacitors

Class 1, 1000 V (DC)

(flanged types)
Table 4 Preferred capacitance range, temperature coefficient SL
CA\';:EIIJTEA(:\:CE TOLERANCE SIZE e csAl;iTgGoJE
(®F) (see Table 1) VALUE VOLTAGE® NUMBER

(see Table 2)
0.47 +0.25 pF | p47 1 kV 477
0.56 +0.25 pF | p56 1 kV 567
0.68 +0.25 pF I p68 1 kV 687
0.82 +0.25 pF | p82 1kV 827
1.0 +0.25 pF I 1p0 1 kV 108
1.2 +0.25 pF | 1p2 1kV 128
1.5 +0.25 pF I 1p5 1KV 158
1.8 +0.25 pF I 1p8 1KV 188
2.2 +0.25 pF I 2p2 1KV 228
2.7 +0.25 pF [ 2p7 1 kV 278
3.3 +0.25 pF | 3p3 1 kv 338
3.9 +0.25 pF | 3p9 1 kV 398
4.7 +0.25 pF | 4p7 1kV 478
5.6 +0.25 pF | 5p6 1kV 568
6.8 +0.25 pF | 6p8 1 kV 688
8.2 +0.25 pF ! 8p2 1 kv 828
10 +5% | 10p 1 kV 109
12 +5% | 12p 1 kV 129
15 +5% A 15p 1kV 159
18 +5% A 18p 1kV 189
22 5% B 22p 1kV 229
27 5% B 27p 1kV 279
33 +5% 1] 33p 1kV 339
39 +5% 1l 39p 1 kV 399
47 +5% 1] 47p 1 kV 479
56 +5% v 56p 1KV 569
68 +5% v 68p 1 kV 689
82 5% \ 82p 1kV 829
100 5% \ n10 1 kV 101
120 5% \" ni12 1 kV 121

Notes

1. Other capacitance values and tolerances are available on request.

2. The voltage code may be marked on the front or rear side of the capacitor.
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Product specification

Miniature ceramic plate capacitors

Class 1, 1000 V (DC)
(flanged types)

ELECTRICAL CHARACTERISTICS

The capacitors meet the essential requirements of “/EC 384-8”. Unless stated otherwise 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 values (note 1) measured at 1 MHz, <5 V see Table 4
Rated DC voltage 1000V
DC test voltage; duration 1 minute 2000V
DC test voltage of coating; duration 1 minute 2000V
Insulation resistance at 500 V (DC) after 1 minute >10000 MQ

Tan & (note 1) measured at 1 MHz, <5 V:

C <50 pF <15 (§+0.7)x10"4
C > 50 pF <15x 104
Category temperature range -55to0 +125 °C
Storage temperature range -5510 +85 °C
Climatic category (IEC 68) 55/125/56
Note
1. Including 2 mm per connecting lead.
104 MLB870
- = == 10 pF =====
(®)] ~]
L= = %EEEE%
100 pF \\‘
™N
102 = —
= S S,
\ \\ ,/
10 B N = =
= AN 7
N AN /
1 e e AN = ==~ AN =
\\ Z 7
N/ NJ
10-1 L L N
1072
1 10 102 f (MHz) 10°

Fig.4 Typical impedance |Z| as a function of frequency.
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Class 2, 1000 V (DC)

Miniature ceramic plate capacitors (2C2 and 2E1 flanged types)

FEATURES QUICK REFERENCE DATA
* General purpose DESCRIPTION VALUE
* Coupling and decoupling Capacitance range (E12 series) 100 to 1200 pF
* Space saving. Dielectric material K2000
Rated DC voltage 1000 V
APPLICATIONS Tolerance on capacitance +10%
In electronic circuits where non-linear Sectional specification IEC 384-9 (2C2 and 2E1)
change of capacitance with Climatic category (IEC 68) 55/125/56

temperature is permissible and low
losses are not essential, e.g. coupling
and decoupling. Because of their
small size, the capacitors are ideal for
circuitry with high component density.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides
of which are metallized. The tinned
connecting leads are secured using a
high melting point solder. The
capacitors are encapsulated in epoxy
lacquer, which is resistant to all
commonly used cleaning solvents.

They have small dimensions and

narrow tolerances on the lead MAMO35
spacing. The leads are provided with
a flange. The flange guarantees that
the leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both
hand-mounting and automatic Fig.1 Outlines.
insertion.

:
°

T ]
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Product specification

Miniature ceramic plate capacitors

Class 2, 1000 V (DC)
(2C2 and 2E1 flanged types)

MECHANICAL DATA

T [=T06[50]
H
Y+ 0.25
+0.03
||
L MSA534 - 1
D MSA531
st/ Loossn
Dimensions in mm.
For dimensions H, L and W see Tables 1 and 2. Dimensions in mm.
Fig.2 Component outline. Fig.3 Detail of flange.
Marking Physical dimensions
The body of the capacitors is tan coloured. The Table 1 Capacitor dimensions and mass
temperature dependency is indicated by a yellow coloured 2 @
cap. Capacitance value and voltage are indicated by a SIZE(M) w H MASS
marking code on the body. Refer to Table 3 for marking (mm) (mm) (9
codes. | 3.6 (-1.1) 6.3 (-1.8) =0.14
. A 3.9 (-1.4) 6.7 (-2.0) =0.15
Mounting B 45(-18) | 73(24) ~0.15
When bending, cutting or flattening, the leads should be n 5.3 (-1.8) 8.1(-2.6) ~0.17
relieved of the applied load by supporting them at the v 6.2 (-2.0) 9.0 (2.7) ~0.20
capacitor body. - : : - -
\Y 6.2 (-2.0) 11.2 (-3.1) =0.23
Soldering conditions:
Notes

max. 265 °C, max. 10 s.

The capacitors are suitable for mounting on printed-circuit
boards (hand-mounting or automatic insertion).

1996 May 03

1. Unless indicated in Table 3, the thickness of the

capacitors does not exceed 3.0 mm.
2. Tolerances are given between parentheses.
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Product specification

Miniature ceramic plate capacitors

Class 2, 1000 V (DC)
(2C2 and 2E1 flanged types)

PACKAGING

For details refer to this handbook, Chapter “Miniature ceramic plate capacitors”, Section “General data”.

ORDERING INFORMATION

Table 2 Catalogue numbers

CATALOGUE NUMBERS(")
PITCH LEAD
P DIAMETER BULK PACKED ON TAPE®) ON TAPE® ON TAPE®)
d L>13 mm L =4+0.5 mm (REEL) (AMMOPACK) | (AMMOPACK)
5.08 mm 0.6 mm
(0.2 in) (0.024 in) 2222693 09... | 2222693 19... | 2222693 53... | 2222 693 64... | 2222 693 63...
Notes

1. Catalogue numbers to be completed by adding the 3-digit suffix for required capacitance value, see Table 3.
2. Ho=16 mm.
3. Hp=18.25mm.

Table 3 Preferred range of values

MARKING CODE SUFFIX OF
CAP“;\::L"‘ENCE SIZE CATALOGUE
(nEY (see Table 1) VALUE VOLTAGE(") .NUMB,E.RS,_
e (see Table 2)
100 | ni0 1kV 101
120 | ni2 1kV 121
150 A ni5 1 kV 151
180 A ni8 1kV 181
220 1B n22 1 kV 221
270 1B n27 1kV 271
330 1B n33 1 kV 331
390 n n39 1 kV 391
470 1] n47 1kV 471
560 v n56 1 kV 561
680 v n68 1kV 681
820 v n82 1kV 821
1000 \' 1n0 1kV 102
1200 \' 1n2 1kV 122
Note

1. The voltage code may be marked on the front or rear side of the capacitor.

1996 May 03

250
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Class 2, 1000 V (DC)
(2C2 and 2E1 flanged types)

Miniature ceramic plate capacitors

ELECTRICAL CHARACTERISTICS

The capacitors meet the essential requirements of “/EC 384-9”. Unless stated otherwise 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 values measured at 1 kHz, 1V see Table 3

Tolerance on the capacitance, after 1000 hours +10%

Rated DC voltage 1000 V

DC test voltage; duration 1 minute 2000V

DC test voltage of coating; duration 1 minute 2000V

Insulation resistance at 500 V (DC) after 1 minute >6 000 MQ

Tan & measured at 1 kHz, 1V <3.5%

Category temperature range

55 to +85 °C (2C2) and -55 to +125 °C (2E1)

Storage temperature range

-5510 +85 °C

Capacitance change as a function of temperature see Fig.4
Capacitance change as a function of frequency see Fig.5
Climatic category (IEC 68) 55/125/56

Guaranteed limits 2C2
————————— Typical spread
-------- Guaranteed limits 2E1

Ageing typical 1.5% per time decade
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Fig.4 Typical capacitance change with respect to the capacitance at 20 °C as a function of temperature.
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Philips Components Product specification

Class 2, 1000 V (DC)
(2C2 and 2E1 flanged types)

Miniature ceramic plate capacitors
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Fig.5 Typical capacitance change with respect to the capacitance at 1 kHz as a function of frequency.
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Fig.6 Typical impedance |Z| as a function of frequency.
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.o . . Class 2, low losses, 1000 V (DC)
Miniature ceramic plate capacitors

(2E2 flanged types)

FEATURES QUICK REFERENCE DATA
» General purpose DESCRIPTION VALUE
* Coupling and decoupling Capacitance range (E12 series) 270 to 3300 pF
* Space saving. Rated DC voltage 1000 V

Tolerance on capacitance +20%
APPLICATIONS Sectional specification IEC 384-9 (2E2)
In electronic circuits where high Climatic category (IEC 68) 55/105/21

reliability and low losses with
frequency and temperature are
essential, for example:

o HF ballast
e SMPS
¢ Snubber and high voltage circuits.

Because of their small sizes, the
capacitors are ideal for circuitry with a
high component density.

DESCRIPTION

The capacitors consist of a thin
rectangular ceramic plate, both sides )
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of which are metallized. The tinned
connecting leads are secured using a
high melting point solder. The O
capacitors are encapsulated in epoxy
lacquer, which is resistant to all
commonly used cleaning solvents.
They have small dimensions and
narrow tolerances on the lead
spacing. The leads are provided with
a flange. The flange guarantees that
the leads are free of lacquer, and its
shape allows soldering gasses to
escape freely, ensuring excellent
solderability. This makes the
capacitors suitable for both
hand-mounting and automatic Fig.1 Outlines
insertion.

L

MAMO035

1996 May 03 253



Philips Components

Product specification

Miniature ceramic plat