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As we are anxious that our customers should benefit from the latest developments in the technology and standards,
AVX reserves the right to modify the characteristics published in this brochure.

NOTICE: Specifications are subject to change without notice. Contact your nearest AVX Sales Office for the latest specifications. All statements,
information and data given herein are believed to be accurate and reliable, but are presented without guarantee, warranty, or responsibility of any
kind, expressed or implied. Statements or suggestions concerning possible use of our products are made without representation or warranty that
any such use is free of patent infringement and are not recommendations to infringe any patent. The user should not assume that all safety mea-
sures are indicated or that other measures may not be required. Specifications are typical and may not apply to all applications.
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INTRODUCTION

The intrinsic characteristics of polyester as a dielectric are:
« dielectric permittivity
« dielectric strength

= range of working temperatures (-55°C to +100°C and up
to 125°C for high temperature version).
They are particularly intended for use in bonding, chopping

and other applications where the AC component is weak in
comparison with the continuous nominal voltage.

TECHNOLOGY EMPLOYED

The outstanding characteristic of the metallized film technol-
ogy is the self-healing by evaporation of the metallized area
round a dielectric fault, thus allowing the electrical insulation
of the fault in the film.

PLASTIC FILM DIELECTRIC CHARACTERISTICS

Characteristics Polypropylene Polycarbonate Polystyrene Polyester
T
z\i/lninrinr}wcur?n;rhickness 4 2 6 1
?fg;(imum Working Temperature 100 125 85 125
Can Be Metallized yes yes no yes
5571000 by O ; 8 ? >
Egs;;l)z(aﬂ?:l)w Resistance 100 50 100 50
et <001 03 o >
il S -300 +£100 -120 +1200
I(DIJ\?Ile%ﬂ% Strength 350 180 150 250
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Metallized Polyester
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GENERAL ELECTRIC CHARACTERISTICS

Applicable specifications:
— General specifications:
CEl 384-1/CECC 30.000/NFC 83.100

— Sectional specifications:
CEl 384-2/CECC 30.400/ NFC 83.151

1 - Nominal capacitance (Cy) and capacitance
tolerances

Nominal capacitance values are based on the E6 and E12

series (see tables of standard values on inside back cover)

and their multiples and decimals with the associated

tolerances are shown in the table below.

Tolerances
Values Code
5% J
10% K
20% M

TYPICAL CURVES

8o
A

N

1
0 SN
-1 \\

N

-2 N

-3

-4 >
00501 1 10 100 F (kHz)

T. Room Temperature

e Capacitance measurement between terminals:
Measurement frequency:

1kHz (0.1 kHz) O C,
100 Hz (#5Hz) O C,
 Measurement voltage
Peak value of applied voltage should not exceed, at 1kHz,
3% of the nominal voltage Vg and at 100 Hz, 20% of the
nominal value with a maximum of 100 V (70 V,,).

C
sA 0K
>
—
200 W

X

Y
_|
(o)

-55 0 50 85
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2 - DC nominal voltage (V )
The nominal voltage is the maximum DC voltage that may be
applied to the capacitor at a temperature of 85°C.

Standard values: the standard values of the nominal voltage
comply with the R5 basic series standard numbers in the ISO
R3 recommendation (25-40-63-100-160) and their multiples
and decimals.

3 - AC nominal voltage (Vi )
The frequency is 50 Hz unless a higher frequency is specified.

4 - Category voltage (V)

The voltage category is the voltage that can be applied to a
capacitor used at the maximum temperature of its category.
This voltage is specified in the data sheet or detailed specifi-
cation for each product.

5 - Test voltage (V)
The test voltage applied between output terminals is a DC
voltage equal to:

- 1.4 V- for 1 minute for Class 2 capacitors (general use)

- 1.6 V- for 1 minute for Class 1 capacitors (long life)

6 - Tangent of loss angle (D.F)
Measurement conditions:

— identical to those for the measurement of capacitance
between terminals.

Requirements:

— the tangent of loss angle should not exceed the values
shown in the table below.

D.F.
Measurement Capacitance Performance Performance
frequency category category
1 2
1 kHz Cr<1uF <0.8% < 1.0%
100 Hz Cr>1yF <1% <1.0%
TYPICAL CURVES
D.F.
A D.F.
y
/
1.0% 1.5% 100 1y,
1& 'ZO/\—/Y
05l ] = 3
. -1 3 1/%,2
0-5% % &
=17 (°C)
0.1% - >
1 10 100 F (kHz) -0 0 50 85

T. Room Temperature

: TPC



Metallized Polyester
Film Dielectric Capacitors

Characteristics

TAV/AS

TPC

7 - Insulation resistance (IR) ol
Measurement conditions: Nomina Measurement
o ) ble a h | ) Voltage Voltage

T e_opposne tal e gives the measurement \_/otages in V. <10V V. £ 10%
relation to the nominal voltage of the capacitor, unless 10V 5 V. <100V 10{?/ PRy
. - < Vg +
otherwise specified. 100V<V, <500V | 100V + 15V
Requirements: 500 V < Vg 500V + 50 V
e The insulation resistance should meet the values shown in
the table below at 20°C.
Cr<0.33 uF Cg>0.33 pF
Measuring . .
Points IR min (GQ) IR x CR min (MQ x uF)
Performance Performance Performance Performance
Class Class Class Class
1 2 1 2
VR_ VR_ VR_ VR_ VR_ VR_ VR_ VR_
Between <100V > 100V <100V > 100V <100V > 100V <100V > 100V
VEITIELS 15 30 3.75 7.5 5,000 10,000 1,250 2,500
Between
Terminals > 30,000 MQ
and Ground
TYPICAL CURVE 8 - Voltage gradient (dv/dt),
. . e Pul Vv
Insulation resistance vs. temperature IR = f (T) °C. ulses under V,
Example:
R(MQ X pf) A
10° 0.9V,
/
10*
N
\\
N,
10° N
AN
N
10° T(C)
-50 0 +50 +100 0.1V,

(dv/dt), = 0.8 V/t,—t,

= Pulses under V,

maximum voltage gradients of the capacitor

under V,:

Y
dvidy = —R x (dv/dt)

max A

Rmax



Metallized Polyester \VY'
Film Dielectric Capacitors AN

Type Selection Guide

_ Type Nominal Voltage Capacitance Tolerance Leen
Presentation onC
Range (Cg) (SerieRs) Spacing
TPC UTE Ve (V) Ve-(V) mm (inches)
CPM-83 +5% (E6 - E12)
BF 63..400 | 40..200 | 1nF..2.2F 5.08 (0.200)
C83151 +10% (E6 - E12)
CPM-N +5% (E6 - E12)
BH 63..400 | 40..200 | 1nF..2.2pF 5.08 (0.200)
C83151 +10% (E6 - E12)
. ) | 7.5(0.295)
CPM85 +5% (E6 - E12/ | 10.0 (0.394)
BT 63..630 | 40...220 1nF .. 22 yF +10% (E6 - E12) | 15.0 (0.591)
) C83151 +20% (E6 - E12) | 22.5(0.886)
Radial 27.5 (1.083)
Leads 0 ) 7.5 (0.295)
CPM85 63..1,000 | 40 ... 250 1nF ... 22 yF +5% (E6 - E12/ | 10.0 (0.394)
BG +10% (E6 - E12) | 15.0 (0.591)
C83151 +20% (E6 - E12) %gg Eg-gggg
250 - 0.47 YF ... 2.2 pF +5% 15.0 (0.591)
BC / BD
+10%
CPM50 +506 (E6 - E12) 18-8 (8-332)
BO 40..400 | 25..200 | 1nF..22pF | +10% (E6-E12) | 100 §0-5913
C83151 +20% (E6 - E12) | 575 (1.083)
CPM13 +5% (E6 - E12) 18-‘1% (8-288)
sS4 63..400 | 40..200 | 1nF.. 10yuF | +10% (E6 - E12) [10-20 Eo'eoo;
C83151 +20% (E6 - E12) 5754 (1.100)
CPM8 +5% (E6 - E12)
S8 63..400 | 40 ...200 1nF ... 10 WF +10% (E6 - E12)
C83151 +20% (E6 - E12)
CPM8 +5% (E6 - E12)
SH 63..1,000 | 40...250 1nF .. 22 WF +10% (E6 - E12)
C83151 +20% (E6 - E12)
Axial CPM72 +5% (E6 - E12)
Leads S9 100 ...630 | 40 ... 220 1nF .. 10 WF +10% (E6 - E12)
C83151 +20% (E6 - E12)
CPM72 +5% (E6 - E12)
SG 63..1,000 | 40...250 1nF .. 22 YF +10% (E6 - E12)
C83151 +20% (E6 - E12)
630 ... 10,000 100 pF ... 1.5 uF | +5% (E6 - E12)
ST +10% (E6 - E12)
+20% (E6 - E12)

6 TPC
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HOW TO ORDER

Example of an order: how to order a CPM85 100 nF +10% 100 V.
BTO7

o

Identification

Code

Radial Leads

CPM83
CPM83
CPM83
CPM83
CPM83

CPM-N
CPM-N
CPM-N
CPM-N
CPM-N

CPM85
CPM85
CPM85
CPM85
CPM85

CPM85
CPM85
CPM85
CPM85
CPM85

CPM50
CPM50
CPM50
CPM50

CPM13
CPM13
CPM13
CPM13

BF 01
BF 02
BF 05
BF 06
BF 07

BH 01
BH 02
BH 05
BH 06
BH 07

BT 07
BT 10
BT 15
BT 22
BT 27

BG 07
BG 10
BG 15
BG 22
BG 27

BC 15
BD 15

BO 07
BO 10
BO 15
BO 27

S4.07
S410
S415
S4 27

Axial Leads

CPM8
CPM8
CPM8
CPM8

CPM8
CPM8
CPM8
CPM8
CPM8

CPM72
CPM72
CPM72
CPM72
CPM72

CPM72
CPM72
CPM72
CPM72
CPM72

S8 10
S8 14
S8 18
S8 31

SH 13
SH 18
SH 25
SH 30
SH 40

S9 10
S9 14
S9 18
S9 27
S9 31

SG 13
SG 18
SG 25
SG 30
SG 40

ST 22
ST 36

Dielectric Class

E

£

Voltage Code
C=25/40V
D =50/63 V
E=100V
F = 160/200 V
G =250V
H = 275/300 V
=400V
J =500V
K = 600/630 V
L =1000 V
M = 1600 V
N = 2000 V
P =2500V
Q =3000 V
R = 4000 V
S =5000 V
T = 6000/6300 V
U =8000 V
V =10 kV

0104

o

Capacitance (EIA code)
Capacitance expressed by 2
significant figures
1st digit: O (zero)
2nd and 3rd digit: the 2
significant figures of the
capacitance value
4th digit:

- for values = 10 pF and < 990 pF:
the number of zeros to be added
to the capacitance values

- for values = 1 pF and < 9.9 pF:
the numerical 9 signifying that
the capacitance value is to be
multiplied by 0.1

- for values < 1 pF: the numerical
8 signifying that the capacitance
value is to be multiplied by 0.01

Example:

1000 pF = 0102
8.2 pF = 0829
0.47 pF = 0478

Capacitance expressed by 3
significant figures

1st, 2nd and 3rd digit:

the 3 significant figures of the

capacitance value

4th digit:

- for values > 100 pF and < 999 pF:
the number of zeros to be added
to the capacitance values

- for values > 10 pF and < 100 pF:
the numerical 9 signifying that the
capacitance value is to be
multiplied by 0.1

- for values > 1 pF and < 10 pF:
the numerical 8 signifying that the
capacitance value is to be multi-
plied by 0.1

Example:

196 pF = 1960
47.2 pF = 4729
8.28 pF = 8288

TPC

Tolerance Code

=

Suffix
DA - DB - DC - DD: lead spacing
5.08 mm taped on reel or
ammopack
EN
Radial types:
lead spacing 7.5/10/15 mm
taped on reel H=16.5 mm
Axial type: (SG series only)
Ammopack
EP: Taped on reel H=18.5 mm
(only for BG type)

GA or GB: standard axial taped
(S8, S9, ST types)
——Bulk



BF 01/02/07/06/05/04: Radial Leads I\V)(

CPM-83 — (pitch = 5.08mm / 0.200 inches)
GENERAL DESCRIPTION

¢ Dielectric: Metallized polyester film
(polyethylene teraphtalate)

e Stacked-film
¢ | eads: Radial tin-plated wire
e Protection: Plastic case (UL94: V-O) / Epoxy resin
* Marking: Logo
Nominal Capacitance
Tolerance (EIA)

DC Nominal Voltage
Example: T 100 nK 63

¢ Delivery Mode: Bulk
Taped (reel or ammopack)

STANDARDIZATION

Generic specifications:
CEl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

Complies with special specification:
CECC 30401-063

APPLICATIONS

e Commodity Product:
e Supply decoupling

e Filter | |
* Integrators [ ]
e Treatment of analog signals 1 e b o
® Rejection of line perturbations etc. - ‘-
T T
‘ L
£ [
E A
©
DIMENSIONS millimeters (inches) ) -
o
Case L max H max e max o + 0.02 ;}l
01 7.50(0.295) | 6.50 (0.256) | 2.50 (0.098) | 0.50 (0.020) B ‘ i Y
02 7.50(0.295) | 8.00(0.315) | 3.20(0.126) | 0.50 (0.020) t 4
07 7.50(0.295) | 8.00(0.315) | 5.00(0.197) | 0.50 (0.020) ) _¥_
06 7.50(0.295) | 9.60(0.378) | 6.00 (0.236) | 0.50 (0.020) § §
05 7.50(0.295) | 12.0(0.472) | 6.00 (0.236) | 0.50 (0.020) ;<—>i ee
5.08 (0.200) 7 555 2L
04 7.50(0.295) | 13.0(0.512) | 7.50(0.295) | 0.50 (0.020) iyl
*L dimension measured 3mm above base of case
HOW TO ORDER
BFO1 4 D 0104 K - -
Type Class Voltage Capacitance Tolerance Suffix
Value
PET 63V EIA code +10%

PC



BF 01/02/07/06/05/04: Radial Leads

CPM-83 — (pitch = 5.08mm / 0.200 inches)

TAV/AS

PERFORMANCE CHARACT

Climatic Category

ERISTICS

55/100/56 Performance Class 2

Capacitance Range

Cn 1nF to 2.24F (E12)

Tolerances on Cg

+5%; +10%
(other values on request)

Nominal Voltages

VR_ 63/100/250/400V
VR~ 40/ 63/160/200V

Category Voltage

Vc = 0.8Vg. at 100°C

Test Voltage

Ve = 1.6Vq/2s at 25°C

e Tangent of Loss Angle: D.F.

¢ [nsulation Resistance: IR

DF: Measurin
Msasurement Capacitance Performance Points 9 CR <= 0.33|JF CR > 033“F
requency
Category 2 IR min (GQ) RS HLic
1kHz Cr< 1UF <1.0% (MQ * pF)
100 Hz Cg> 1pF <1.0% Performance Class | Performance Class
2 2
Between s \ A Vg
Terminals <100V > 100V <100V > 100V
3.75 7.5 1.25 2.5
Between > 30,000 MQ
Terminals and
Ground
V. 63 100 250 400
(dv/dt)g max 38 40 110 270
PACKAGING millimeters (inches)
Panasert Avisert Quantity
Case
16.5 £ 0.30 19.5 +0.50 Reel Ammopack Bulk
H (0.65 +0.012) (0.768 + 0.020) Suffix] DB DD DA DC --
X panasert avisert | panasert | avisert | USA Std. | Europe /
Asia
Std.
— H005s |~— 01 2500 2500 1000 | 5000
r w w 02 1800 2000 1000 3800
1 ™ 17 M 07 1200 1250 1000 | 2500
T {r--'--- -F1- ——7)—@”4_ 06 900 1100 1000 1500
J— %j},' _.T.ﬂ}_:_ﬂ::ﬁ / g; éé 05 900 1100 1000 1500
/ bt 04 750 750 1000 1000
@ 4.0 (0.157)
zd.s((u.u12)) 12.7 (0.500)
. — | $02(0008) |

5.08 (0.200)
T T
>

1
\_ _ _ _1 Thermoadhesive tape A

(Other sizes according to standard CEl : 286-2)
Dimensions: millimeters (inches)




BF 01/02_/07/06/05/04: Badial Leads /A\V/X(
CPM-83 — (pitch = 5.08mm / 0.200 inches)

CAPACITANCE VALUE (Cg) and NOMINAL VOLTAGES (Vi)

Capacitance Reference
Range BF
(Cr) Vg./ Vg (V)
63/40 (voltage code: D) |100/63 (voltage code: E)|250/160 (voltage code: G)|400/200 (voltage code: I)
1,000 pF BFO1 BFO1 BFO1 BFO1
1,200 BFO1 BFO1 BFO1 BFO1
1,500 BFO1 BFO1 BFO1 BFO1
1,800 BFO1 BFO1 BFO1 BFO1
2,200 pF BFO1 BFO1 BFO1 BFO1
2,700 BFO1 BFO1 BFO1 BFO1
3,300 BFO1 BFO1 BFO1 BFO1
3,900 BFO1 BFO1 BFO1 BFO1
4,700 pF BFO1 BFO1 BFO1 BFO1
5,600 BFO1 BFO1 BFO1 BFO1
6,800 BFO1 BFO1 BFO1 BFO1
8,200 BFO1 BFO1 BFO1 BFO1
10,000 pF BFO1 BFO1 BFO1 BFO1
12,000 BFO1 BFO1 BFO1 BF02
15,000 BFO1 BFO1 BFO1 BF02
18,000 BFO1 BFO1 BFO1 BF02
22,000 BFO1 BFO1 BFO1 BF02
27,000 BFO1 BFO1 BFO1 BFO7
33,000 BFO1 BFO1 BF02 BFO7
39,000 BFO1 BFO1 BF02 BFO6
47,000 pF BFO1 BFO1 BF02 BFO6
56,000 BFO1 BFO1 BFO7 BF04
68,000 BFO1 BFO1 BFO7 BF04
82,000 BFO1 BFO1 BFO7 BF04
100 nF BFO1 BFO1 BFO7 BF04
120 BFO1 BFO1 BF06
150 BFO1 BFO1 BF06
180 BFO1 BFO7/***BF02 BF04
220 nF BFO1 BFO7/***BF02 BF04
270 BFO2 BFO7
330 BF02 BFO7
390 BFO7/***BF02 BFO7
470 nF BFO7/***BF02 BFO7
560 BFO7 BFO5*
680 BFO7 BFO5*
820 BFO7 BFO5*
1uF BFO7 BF05
1.5 uF BF05*
2.2 yF BFO5*

*Upon request - no change

**Upon request & only available 50 V (Ug) - no change
***Case size reduction: BFO7 to BF02 - New

BF04/BF06: New




BH 01/02/05/06/07

TAV/AS

CPM-N — 5.08 Radial Leads 63/100/250/400 V-

APPLICATIONS

Non-inductive, self-healing, metallized polyester fim capacitor.
Insulated* thermoplastic casing, epoxy resin sealed with
stand-offs*. Radial connections with a lead spacing of 5.08
mm.

* Flame retardant case according to UL 94 VO.

Some examples of use:

Supply decoupling, filter, integrators, treatment of analog
signals, rejection of line perturbations, etc... Specifically
designed for working in severe environmental conditions
such as automotive applications: engine control, multiplexing
system, etc.

STANDARDIZATION

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

Schematic Cross Section

Schoop

Metallized film

' 5.08 (0.020) f%ﬁl([%%zz)]

4.1(0.161)
+0.5 (0.020)

On the LNZ list: DIMENSIONS: millimeters (inches)
Complies with type CPM-N Case| L max. | H max. | e max. |@ + 0.02 | Observations
RAQ?2 production, equivalent AQAP-4 of NATO 01 |7.5(0.295)| 6.5 (0.256)| 2.5 (0.098)| 0.5 (0.020) | 1nF < Cg < 220nF

02 |7.5(0.295)| 8.0 (0.315)| 3.2 (0.126) | 0.5 (0.020) |5.6nF < C,, < 330nF
05 |7.5(0.295)|12.0 (0.472)| 6.0 (0.236) | 0.5 (0.020) | 39nF < C,, < 2.2uF
06 |7.5(0.295)| 9.6 (0.378)| 6.0 (0.236) | 0.5 (0.020) | 18nF < C,, < 100nF
07 [7.5(0.295)| 8.0(0.315)| 5.0 (0.197) | 0.5 (0.020) |8.2nF < C < 1yF
HOW TO ORDER
BH 01 4 D 0104 K -—
Type Class Voltage Capacitance Value Tolerance Suffix

PERFORMANCE CHARACTERISTICS MARKING

Climatic category: 55/125/56 - Performance Class 2 D104 KE 49

Capacitance range:  C, 1 nF to 2.2 pF (E12) DC nominal voltage

Tolerances on Cy: +5%. +10% Nominal capacitance (EIA code)

(other values on request) Tolerance (EIA code)

Nominal voltages: V,_63/100/250/400 V Logo

Vg_ 40/63/160/200 V Lot number

Category voltage: V. = 0.8 V_at 100°C/0.5 V,_ Example above: 63 V. , 100nF, £10%

at 125°C

Test voltage: V,=16V,/2sat25°C

Tangent of loss angle: D.F. (see page 4)

Insulation resistance: IR (see page 5)

Max. voltage gradient: (dv/dt), (see page 5) Vg, 63 100 250 400

Life test: AC/C < 5% after 125°C/1000 (dv/dt),, max 38 40 110 270

h/0.5 V_
Thermal shock: -55/+125°C/time cycle 1hr/500
cycles AC/C < 10%, D.F. 1kHz < 1%
Humidity test: 85°C/85% R.H./1000 h AC/C < 10%

10 TPC



BH 01/02/05/06/07

TAV/AS

CAPACITANCE VALUES (C,) AND

NOMINAL VOLTAGES (Vi) vs CASE SIZE

Capacitance Reference
Range BH
(Cr) Vo Vg
63/40 100/63 250/160 400/200
1,000 pF BHO1 BHO1 BHO1 BHO1
1,200 BHO1 BHO1 BHO1 BHO1
1,500 BHO1 BHO1 BHO1 BHO1
1,800 BHO1 BHO1 BHO1 BHO1
2,200 pF BHO1 BHO1 BHO1 BHO1
2,700 BHO1 BHO1 BHO1 BHO1
3,300 BHO1 BHO1 BHO1 BHO1
3,900 BHO1 BHO1 BHO1 BHO1
4,700 pF BHO1 BHO1 BHO1 BHO1
5,600 BHO1 BHO1 BHO1 BHO02
6,800 BHO1 BHO1 BHO1 BHO02
8,200 BHO1 BHO1 BHO1 BHO7
10,000 pF BHO1 BHO1 BHO1 BHO7
12,000 BHO1 BHO1 BHO1 BHO7
15,000 BHO1 BHO1 BHO1 BHO7
18,000 BHO1 BHO1 BHO1/BHO2* BHO06/BHO5*
22,000 BHO1 BHO1 BHO02 BHO06/BHO5*
27,000 BHO1 BHO1 BHO02 BHO06/BHO5*
33,000 BHO1 BHO1 BHO02 BHO06/BHO5*
39,000 BHO1 BHO1 BHO7 BHO5
47,000 pF BHO1 BHO1 BHO7 BHO5
56,000 BHO1 BHO1 BHO7
68,000 BHO1 BHO1 BHO7
82,000 BHO1 BHO1 BHO06/BHO5*
100 nF BHO1 BHO1 BHO06/BHO5*
120 BHO1 BHO1/BHO7* BHO5
150 BHO1 BHO1/BHO7* BHO5
180 BHO1 BH02/BHO7*
220 nF BHO01/BH02* BHO02/BHO7*
270 BHO2 BHO7
330 BHO2 BHO7
390 BHO7 BHO7/BH05*
470 nF BHO7 BHO5
560 BHO7 BHO5
680 BHO07/BH06* BHO5
820 BHO7/BHO6* BHO5
1 pF BHO7/BH06* BHO5
1.5 wF BHO5
22 WF BHO5**
** (Vg =50V)

* Upon request

TPC
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BF 01/02/05/06/07
BH 01/02/05/06/07

TAV/AS

CHARACTERISTICS CURVES

Influence of the frequency on the impedance (room temperature).

10

0.1

_\

Ll

3

0.01

A0

0.1

A\) oLV
o Y

=
- 1

et

100
f (MHz)

Nominal RMS voltage vs. frequency (room temperature) allowing a 10°C increase of the external temperature of the box.

Vims Max. Vs Max.
103 { { 10° ‘ ‘
Cases V,_ 163V Cases V,_ 1100V
102 102
63
40 ~C § 10 nF
22 nF
22 nF
N N
[~ 1000 10t 100 nF
10t 220 NE \ 220 nF
>~ 470 nF 470 nF
§ 1uF
1.5 uF
10! 102 10° 10¢ 10° 108 10t 107 10° 10t 10° 10°
f (Hz) f (Hz)
V,ms Max. Vs Max.
10° 108
Cases V_ - 250V Cases V,_ : 400 V
150 200
10 ) R~ 1nF
N 221F 10 NS 22T
\ 4.7 nF N 470F
\ 10 nF 10 nE
\ 22 nF 22 nF
N 470F 47 nF
100 nF
10t 10t
10t 102 108 10* 10° 106 10t 102 103 104 105 106
f (Hz) f (Hz)



BF 01/02/05/06/07 \VA'
BH 01/02/05/06/07 /"‘\ /)A(

5.08 — Radial Leads — Taping on Reel for Automatic Insertion

CHARACTERISTICS OF THE REEL —

Suffixes to be used (see page 7) millimeters (inches) 12.7 (0.500)
+1.0 (0.039)
; ; ¢ e
Taping Suffixes ‘ ‘
\ \
DA | DB pc | obp J | J | J
. Ly Yy
16.5+0.3 195+05
H (0.650 + 0.012) (0.768 % 0.020)
T [hg*f%aj#w*j 92 |gs
REEL - PANASERT - AVISERT ! S S S S - [ Ss |58
] - = ==
N\ N (N UV 82 |9
AMMOPACK | PANASERT - AVISERT - 2 /,W T T T T P
D ap1sn 12.7 (0.500)
+0.3(0.012) +0.2 (0.008)
5.08 (0.200)
A
(_ _ _ Thermoadhesive tape A

(Other sizes according to standard CEl : 286-2)
Dimensions millimeters (inches)

PACKAGING
Quantity
Case
Reel Ammopack Bulk
USA Std. Europe &
Asia Std.
01 2500 2500 1000 5000
02 1800 2000 1000 3800
05 900 1100 1000 1500
06 900 1100 1000 1500
07 1200 1250 1000 2500
Case E (ext.)
01 43 (1.693)
02/05/06/07 48 (1.929)
<)
tEt 8
A
—
™
s \
,,,,, pp— 335
(13.189)
50
(1.968)
Maximum outer dimensions
of the case millimeters (inches)

TPC :



BT 07/10/15/22/27

CPM-85 — 7.5/10/15/22.5/27.5 Radial Leads

63/100/160/250/400/630 V-

TAV/AS

APPLICATIONS

Non-inductive, self-healing, metallized polyester fim capacitor.
Insulated* thermoplastic casing, epoxy resin sealed with
stand-offs*. Radial connections.

* Flame retardant resin and case according to UL 94 VO.

Some examples of use:
Supply decoupling, filter, integrators, treatment of analog
signals, rejection of line perturbations, etc.

STANDARDIZATION

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ list:
Complies with type CPM85 — CPM-R

Schematic Cross Section

Schoop

Metallized film

---- for case* in table page 15

DIMENSIONS: millimeters (inches)
Size +10% ;
Tl L max. H max. e max. LS +0.4 2 o5 Observations
925 .. 101 80 .. 12.0 325 .. 60 75 0.6
07 (0.364 ... 0.398) (0.315 ... 0.472) (0.128 ... 0.236) (0.295) (0.024) InF<C_ < 1pF
125 90 .. 135 40 / 50 10.0 0.6
10 (0.492) (0.354...0.531) (0.157/0.197) (0.394) (0.024) 4.7nF < C_ < 470nF
175 105 ... 145 50 .. 85 15.0 0.8
15 (0.689) (0.413... 0.571) (0.197 ... 0.335) (0.591) (0.031) 33k < C_<2.2F
26.25 150 ... 195 75 / 10.0 225 0.8
22 (1.033) (0.591...0.768) (0.295/0.394) (0.886) (0.031) 100nF < C_ < 6.84F
31.25 195 ... 300 100 .. 175 275 0.8
27 (1.230) (0.768... 1.181) (0.394 ... 0.689) (1.083) (0.031) 330nF < C_ = 22)F
HOW TO ORDER
BT 10 4 G 0104 K -—
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 27
PERFORMANCE CHARACTERISTICS
Climatic category: 55/100/56 - Performance Class 1
Capacitance range:  Cg 1 nF to 2.2 pF (E6) ) S dv/dt V/us
Tolerances on Cp: 5%, +10%, £20% S'Zeo7 2;:)” 15%0 160 27520 Aigg 2:38
(other values on request) —
_ : 10 18 28 30 45 90 | 180
Nominal voltages: Vg_ 63/100/160/250/400/630 V 15 12 15 20 30 55 | 100
V. 40/63/80/160/200/220 V - s T 5 T - T 9 T 12 2
Category voltage: V. =0.8 Vg at 100°C 27 3 4 6 7 10 15
Test voltage: V, =16V, /2sat25°C
MARKING

Tangent of loss angle: D.F. (see page 4)
Insulation resistance: IR (see page 5)
Max. voltage gradient: (dv/dt), (see page 5)

Logo
Nominal capacitance

1 TPC

Tolerance (EIA code)
DC nominal voltage




BT 07/10/15/22/27

TAV/AS

NOMINAL VOLTAGE (Vz) AND CAPACITANCE VALUES (Cg)
DEPENDING ON THE DIMENSIONS

Reference
S C DIMENSIONS: BT
| a millimeters (inches) VR—/VR~
& |e|Max|Max |Max| @ | Ls [ 63/40 | 100/63 | 160/80 | 250/160 | 400/200 | 630/220
L H e | 3% | x04 Range of Capacitance (C, min. ... max.)
((3'32:4) (0225) (5'12258) (o.%g p 68 1F ... 220 nF | 22 nF ... 150 nF - 6.8NF .. 47NF | LnF..22nF | 1nF..33nF
. 2 (Oigé}) (OE%) (0:1'§7) (OEE p (02 35) 330 nF/470nF | 220 nF/330 nF - 68 nF .. 100 nF - 4.7 NF/B.8 nF
€| 0398 | 0433) | 0197) | 0024) | 680 nF - - - - 10 nF
D (01.2518) (01"21'702) (02'2 . (o.%g i 14F - - 150 nF 331F ... 47 nF 15 nF
EO (01“21;’2) (O%g 3 (of‘ign (0%2 4 | 100 |2207F - 4700F 100 0F .. 220 0F (100 0F . 220 0F | 331F .. 100 0F | 681F .33 nF -
K (ol.zztész) (01.3504) (o.sign (0%24) oo - - - - 47 nF 47 nFf22 0
6 (01_;2'359) (01_2'153) (0_51'87) (0_%381) 680NF..1yF | 150nF..1WF | 330 nF/470nF | 681nF..220NnF | 47 nF/68 nF 33nF
! (01.2559) (01.2551) (0.5i87) (O%gl) - - - - 100 nf -
|1 (01.2559) (01.421%()2) (0.%26) (O%gl) (ol.:éol) 2.2 4F - 680 nF 330 nf - -
8 (01.2559) (01.2551) (06..2%456) (O%gl) - - 1wk 390 nF 150 nF 47 nk
o (01.2559) (01.3%51) (0.%25) (O%gl) - - 2.2 WF - - 68 nF
1 (12%3?; (01':'901) (0_72':5) (o.%g . - L5 pF - 470 nF/680 nF 220 nF 100 nF
2 |12 é%@g) (01;;’9) (0_72':5) (o.%g . (02,2555) 334F 22 |F - - 330 nF 150 nF
13 é%ﬁg) (01'3;) (01_2'904) (0'%3?1) 4.7 UF/6.8 |F 334F - 1 UF/L5 uF 470 nF 220 nF
16 (i.légg) (01.358) (0%23’4) (O%?; 0 6.8 JF 47 F 334F 15 F 470 nF 680 nF 330 nF
1 (i.léig) (oz.gése) (ol.zztéfz) (O%gl) 275 10uF 6.8 uF - 2.2 uF 1wk 470
Tl | s | 0| 150 ) 08 00| gy 104 . 334 154F 680
1or (i.léig) (fgéol) (01.<73§9) (O%gl) 22 4F - - 4.7 W 2.2 4F Lk
TPC s
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BT 07/10/15/22/27

CHARACTERISTIC CURVES

Influence of the frequency on the impedance (room temperature)
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TAV/AS

CHARACTERISTIC CURVES

Nominal RMS voltage vs. frequency (room temperature) allow-

ing a 10°C increase of the external temperature of the box.

VimsMax.
10° ‘
Cases Vg_ : 63V
102
40 \
1
10 100 nF
\ 220 nF
470 nF
1uF
§ 2.2 uF
4.7 pF
10! 102 10° 10* 108 108
f (Hz)
VimsMax.
10°
Cases Vg : 100V
102
63
\X\\ 22nF
47 nF
o [ 100nF
N 220 nF
470 nF
1pF
§ 22pF
\ 4.7 pF
10 pF
10t 10? 102 10 108 108
f(H2)
Vimsmax.
10°
Cases Vg_ : 160V
102
| \\\ onn
10 220 nF
470 nF
\ 1uF
33pF
10t 102 102 10* 10° 10°
f(Hz)

VimsMax.
10°
Cases Vg- : 250V
160
” \
\\\ .
§ 47 nF
10t 100 nF
N 220 nF
\ 470 nF
\ 1pF
NS 22 pF
4.7 pF
10t 102 103 10* 10° 10°
f (Hz)
, Vimsmax.
10
Cases Vg- : 400V
200
102
\\§ .
47 nF
" 100 nF
10 20NF
N 470 nF
NS LHF
2.2 uF
10t 102 10° 10* 10° 10°
f (Hz)
. VimsMax.
10
Cases Vg_- : 630V
220
102
\ \ 4,7 nF
10 nF
XS 22 nF
N\ 47 nF
[N 100 nF
220 nF
10t
N 470 nF
1pF
10! 102 102 10° 105 100
fHz)

TPC
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CPM-85 - 7.5/10/15/22.5/27.5
Boxed Metallized Polyester Capacitor

TAV/AS

APPLICATIONS

Non-inductive, self-healing, metallized polyester film capacitor.
Insulated* thermoplastic casing, epoxy resin sealed with
stand-offs*. Radial connections.

* Flame retardant resin and case according to UL 94 VO .

Some examples of use:
Supply decoupling, filter, integrators, treatment of analog-
signals, rejection of line perturbations, etc.

STANDARDIZATION
Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ list:
Complies with type CPM85 — CPM-R

MARKING
Logo - Voltage
Capacitance Tolerance

PERFORMANCE CHARACTERISTICS

f
l

—|l«d

— | |_ |
5
H
Max
'
6.1(0.024) S 104
t ™ (0.016)

millimeters (inches)

Lead Spacing (LS) Diameter @
7.5 (0.295) 0.6 (0.024)
10 (0.394) 0.6% (0.024) / 0.8 (0.031)
> 10 (0.394) 0.8 (0.031)

(1): 0.6 (0.024) for capacitors with e < 6 (0.024)

Protection: Plastic casing, epoxy resin
sealed flame retardant case

(UL 94 VO)

Requirements:
For Un <100 V:

C < 0.33 pF = 15,000 MQ
C>0.33uF= 5,000 S

Temperature range: -55°C to +100°C with voltage
derating of 1.25%/°C between

85°C and 100°C

Climatic category: 55/100/56
Voltage range: 63 VDC to 1000 VDC
Capacitance range: 1 nFto 22 pF
Tolerances on Cg: +5%, +10%, +20%
Test voltage: 1.6Vn/2s
Insulation resistance:
Measurement condition:
Temperature: 25°C £5°C
Duration: 1 minute

100 V for Vn = 100 V
50 V for Vn < 100 V

Measurement Voltage:

HOW TO ORDER
BG 10 4 G

1 |

Type Class Voltage
Pitch 10mm = 10
Pitch 15mm = 15
Pitch 22.5mm = 22
Pitch 27.5mm = 27

For Un > 100 V:

C < 0.33 pF > 30,000 MQ
C > 0.33 pF > 10,000 S

Tangent of loss angle:

LIMIT VALUES
C<01lpF |01lpPF<C<1puF |C>1pF
1 kHz 8 x 103 8 x 103 10 x 103
10 kHz 15 x 10-3 15x 103
100 Hz 30 x 103
0104 K -—
Capacitance Value Tolerance Suffix

X TPC
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Range

TAV/AS

|

6.1 0024

—>| l«d

n\ LS +0.4 n!
™" (0.016)

millimeters (inches)

_ 63V DC/40V AC 100V DC /63 V AC 250 V DC / 160 V AC
Capacitance e A L S e A L LS e A L LS

001 WF
001 \F 25 (0.098)| 7.5 (0.295)| 10.0 (0.394)| 7.5 (0.295)
0015 |F
0015 uF 25 (0.098)| 7.5 (0.295)| 10.0 (0.394)| 7.5 (0.295)
0.022 WF
0022 \F 2.5 (0.098)| 7.0 (0.276)| 10.0 (0.394)] 7.5 (0.295)| 3.0 (0.118)| 8.6 (0.339)| 10.0 (0.394)| 7.5 (0.295)
0033 yF 4.0(0.157)| 9.0 (0.354)| 10.0 (0.394)| 7.5 (0.295)
0033 yF 3.0(0.118)| 86 (0.339)10.0 (0.394) 7.5 (0.295)| 4.0 (0.157)| 9.0 (0.354) 13.0 (0.512)10.0 (0.394)
0.047 WF
0047 \F 4.0 (0.157)| 9.0 (0.354)| 10.0 (0.394)| 7.5 (0.295)
0.047 uF 3.0 (0.118)| 8.6 (0.339)|10.0 (0.394)| 7.5 (0.295)| 9.0 (0.354)| 9.0 (0.354)| 13.0 (0.512)10.0 (0.394)
0.068 |F
0.068 WF 3.0 (0.118)| 8.6 (0.339)|10.0 (0.394)| 7.5 (0.295)| 5.0 (0.197)|11.0 (0.433)| 10.0 (0.394)| 7.5 (0.295)
0.068 |F 2.0(0.157)| 9.0(0.354) 13.0 (0.512)|10.0 (0.394)] 4.0 (0.157)| 9.0 (0.354)] 13.0 (0.512)[10.0 (0.394)
01 F 5.0 (0.197)| 1.0 (0.433)| 10.0 (0.394)| 7.5 (0.295)
01 4.0(0.157)| 9.0 (0.354)[10.0 (0.394)| 7.5 (0.295)| 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
01 F 4.0 (0.157)| 9.0 (0.354)[13.0 (0.512)| 10.0 (0.394)] 55 (0.216)|10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)
015 \F 6.0 (0.236)|12.0 (0.472)| 10.4 (0.409)| 7.5 (0.295)
015 |F 4.0 (0.157)| 9.0 (0.354)|10.0 (0.394)| 7.5 (0.295)| 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)10.0 (0.394)
015 \F 25(0.098)| 7.0 (0.276)|10.0 (0.394)] 7.5 (0.295)| 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)| 10.0 (0.394)| 5.5 (0.216)| 10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)
022 WF
022 \F 5.0(0.197) 11 0(0.433)[10.0 (0.394)| 7.5 (0.295)| 5.0 (0.197)|11.0 (0.433)| 13.0 (0.512)[10.0 (0.394)
022 uF 2.0 (0.157)| 9.0 (0.354)|10.0 (0.394)| 7.5 (0.295) 4 0(0.157)| 9.0 (0.354)[13.0 (0.512)| 10.0 (0.394)| 5.5 (0.216)| 10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)
033 \F 0(0.197) 11 0(0.433)[ 10.0 (0.394) 7.5 (0.295)
033 uF 2.0 (0.157)| 9.0 (0.354)|10.0 (0.394)| 7.5 (0.295) 5 0(0.197)[11.0 (0.433)[ 13.0 (0.512)| 10.0 (0.394)| 6.0 (0.236)| 11.0 (0.433)| 13.0 (0.512)|10.0 (0.394)
033 \F 4.0 (0.157)| 9.0 (0.354)[13.0 (0.512)| 10.0 (0.394)| 5.5 (0.216)|10.5 (0.413)| 18.0 (0.709) 15 0(0.591)| 5.5 (0.216)|10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)
047 |F 6.0(0.236)[12.0 (0.472)| 10.4 (0.409)| 7.5 (0.205)
047 \F 5.0(0.197)| 11.0 (0.433)| 10.0 (0.394)] 7.5 (0.295)| 5.0 (0.197)|11.0 (0.433)| 13.0 (0.512) 10 0(0.394)| 55 (0.216)|10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)
0.47 UF 4.0 (0.157)| 9.0 (0.354)|13.0 (0.512) 10 0 (0.394) 5 5(0.216)(10.5 (0.413)| 18.0 (0.709)| 15.0 (0.591)| 7.0 (0.276)|15.0 (0.591)| 25.5 (1.004)[22.5 (0.886)
068 \F 5.0 (0.197)|11.0 (0.433)| 10.0 (0.394)] 7.5 (0.295)
068 uF 5.0 (0.197)| 11.0 (0.433)[ 13.0 (0.512) 10 0(0.394)] 6.0 (0.236)|11.0 (0.433)| 13.0 (0.512)| 10.0 (0.394)] 7.0 (0.276)| 12.5 (0.492)| 18.0 (0.709)[15.0 (0.591)
068 \F 5.5 (0.216)| 10.5 (0.413)[18.0 (0.709) 15 0(0.591)| 5.5 (0.216){10.5 (0.413)[ 18.0 (0.709)| 15.0 (0.591)] 7.0 (0.276)|15.0 (0.591)] 25.5 (1.004)[22.5 (0.886)
T 6.0 (0.236)| 12.0 (0.472)| 10.4 (0.409)] 7.5 (0.295)
T \F 5 0(0.197)|11.0 (0.433)| 13.0 (0.512) 10 0. 394) 10(0.236)| 11.0 (0.433)| 13.0 (0.512)| 10.0 (0.394)| 9.0 (0.354)| 14.5 (0.571)| 18.0 (0.709)[15.0 (0.591)
1 W 5 (0.216)] 10.5 (0.413)[ 18.0 (0.709) 15.0 (0.591)] 5.5 (0.216)|10.5 (0.413)| 18.0 (0.709)|15.0 (0.591)| 7.0 (0.276)| 15.0 (0.591)| 25.5 (1.004)[22.5 (0.886)
15 \F 6 0(0.236)| 11.0 (0.433)| 13.0 (0.512)| 10.0 (0. 394) 0(0.276)|12.5 (0.492)| 18.0 (0.709)| 15.0 (0.591)| 8.5 (0.335)| 16.5 (0.650)| 25.5 (L.004)[22.5 (0.886)
1.5 UF 5.5 (0.216)| 10.5 (0.413)[ 18.0 (0.709)[ 15.0 (0.591)| 7.0 (0.276){15.0 (0.591)|25.5 (1.004)| 22.5 (0.886) 11 0(0.433)|20.0 (0.787)| 32.0 (1.260)[27.5 (1.083)
22 \F 7.0 (0.276)| 14.0 (0.551)| 13.0 (0.512)[10.0 (0. 394) 0(0.276)|12.5 (0.492)| 18.0 (0.709)| 15.0 (0.591)| 10.5 (0.413)| 19.5 (0.768)| 25.5 (L.004)[22.5 (0.886)
22 F 7.0(0.276)| 12.5 (0.492)[ 18.0 (0.709)[ 15.0 (0.591)| 7.0 (0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)| 1.0 (0.433)| 20.0 (0.787)| 32.0 (1.260)|27.5 (1.083)
33 \F 7.0 (0.276)| 12.5 (0.492)[ 18.0 (0.709)[15.0 (0. 591) 0(0.354)| 14.5 (0.571)| 18.0 (0.709)| 15.0 (0.591)
33 F 7.0(0.276)| 15.0 (0.591)| 25.5 (1.004)[22.5 (0.886)| 8.5 (0.335)|16.5 (0.650)| 25.5 (1.004) 22.5 (0.886)| 1.0 (0.433)| 20.0 (0.787)| 32.0 (1.260)|27.5 (1.083)
47 W 9.0 (0.354)| 14.5 (0.571)[ 18.0 (0.709)[15.0 (0. 591) 5 (0.335)| 16.5 (0.650)| 25.5 (1.004)|22.5 (0.886)
27 o 8.5 (0.335) 16.5 (0.650)| 25.5 (L.004)| 22.5 (0.886)| 11.0 (0.433)|20.0 (0.787)| 32.0 (1.260)| 27.5 (L.083)| 14.0 (0.551) [ 25.0 (0.984)| 32.0 (1.260)[27 5 (L.083)
68 \F 105 (0.413)|19.5 (0.768)| 25.5 (1.004)| 22.5 (0.886)
68  |F 8.5 (0.335)| 16.5 (0.650)| 25.5 (L.004)| 22.5 (0.886)| 1.0 (0.433)| 20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)

0 10.5 (0.413)| 195 (0.768)| 25.5 (1.004)| 22.5 (0.886)

10 uF 11.0(0.433)|20.0 (0.787)[ 32.0 (1.260)| 27.5 (1.083)|11.0 (0.433)|20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)

5 14.0 (0.551)| 25.0 (0.984)| 32.0 (1.260)| 27.5 (1.083)

2 F 14.0 (0.551)| 25.0 (0.984)| 32.0 (1.260)| 27.5 (1.083)

TPC 9
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Range

TAV/AS

6.1(0. 024
| I<_ +O 4
d o 016)
millimeters (inches)
Cooac 400 V DC / 200 V AC 630 V DC / 220 V AC 1000 V DC / 250 V AC
ElpRIEiEIeE e H L LS e H L LS e H L LS
1 nF 25 (0.098)| 7.0 (0.276)| 10.0 (0.394)| 7.5 (0.295)| 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
1.5 nF
15  1F 25 (0.098)] 7.0 (0.276)| 10.0 (0.394)] 7.5 (0.295)| 4.0 (0.157)] 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
2.2 nF
22 1F 3.0 (0.118)] 8.6 (0.339)| 10.0 (0.394)] 7.5 (0.295)| 4.0 (0.157)] 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
3.3 nF
33 F 3.0 (0.118)] 8.6 (0.339)| 10.0 (0.394)] 7.5 (0.295)| 4.0 (0.157)] 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
47 IF 4 0(0.157)] 9.0 (0.354)]10.0 (0. 394) 5 (0.295)
47 0F 25 (0.098)| 7.0 (0.276)|10.0 (0.394)] 7.5 (0.295)| 4.0 (0.157)] 9.0 (0.354)| 13.0 (0.512) 100(0 394)] 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)|10.0 (0.394)
68 1F 4 0(0.157)] 9.0 (0.354)]10.0 (0.394)] 7.5 (0.295)
68 1F 3.0 (0.118)| 8.6 (0.339)|10.0 (0.394)] 7.5 (0.295) 4.0 (0.157) 9.0 (0.354)| 13.0 (0.512) 100(0 394) 6.0 (0.236)| 11.0 (0.433)| 13.0 (0.512)|10.0 (0.394)
001 4F 5 0(0.197)|11.0 (0.433)[ 10.0 (0.394)] 7.5 (0.295)
0.01 pF 4.0 (0.157)| 9.0 (0.354)|10.0 (0.394)| 7.5(0.295)| 4.0 (0.157) 9.0(0.354)|13.0 (0.512) 10 0(0.394)| 5.5(0.216)|10.5 (0.413)| 18.0 (0.709)|15.0 (0.591)
0.015 yF 2.0 (0.157)| 9.0 (0.354)[10.0 (0.394)| 7.5 (0.295)] 6.0 (0.236)|12.0 (0.472)| 10.4 (0.409)| 7.5 (0.295)
0.015 pF 4.0 (0.157)| 9.0 (0.354)|13.0 (0.512)[10.0 (0.394)| 5.0 (0.197)(11.0 (0.433)|13.0 (0.512) 10 0(0.394)| 5.5(0.216)|10.5 (0.413)| 18.0 (0.709)|15.0 (0.591)
0.022 yF 5.0 (0.197)| 11.0 (0.433)[ 10.0 (0.394)| 7.5 (0.295)
0022 F 4.0 (0.157)| 9.0 (0.354)| 13.0 (0.512)| 10.0 (0.394)] 5.0 (0.197) 11.0 (0.433)| 13.0 (0.512)| 10.0 (0.394)] 7.0 (0.276)| 12.5 (0.492)| 18.0 (0.709)|15.0 (0.591)
0.033 yF 5 0(0.197) 11 0(0.433)[10.0 (0.394)| 7.5 (0.295)] 6.0 (0.236)| 11.0 (0.433)| 13.0 (0.512)[ 10.0 (0.394)
0033 yF 0(0.157)| 9.0 (0.354)| 13.0 (0.512)[10.0 (0.394)| 5.5 (0.216)|10.5 (0.413)| 18.0 (0.709)[15.0 (0.591)| 7.0 (0.276)|15.0 (0.591)| 25.5 (L.004)|22.5 (0.886)
0.047 yF 6 0 (0.236) 12 0(0.472)[10.4 (0.409)| 7.5 (0.295)
0.047 pF 4.0 (0.157)| 9.0 (0.354)|13.0 (0.512){ 10.0 (0.394)| 6.0 (0.236)|{11.0 (0.433)|13.0 (0.512)[10.0 (0.394)
0.047 yF 5.5 (0.216)| 10.5 (0.413)[ 18.0 (0.709)| 15.0 (0.591)] 5.5 (0.216)|10.5 (0.413)| 18.0 (0.709)| 15.0 (0.591)| 7.0 (0.276)| 15.0 (0.591)| 255 (1.004)22.5 (0.886)
0.068 F 6.0 (0.236)| 12.0 (0.472)| 104 (0.409)] 7.5 (0.295)
0.068 yF 5.0 (0.197)| 11.0 (0.433)[ 13.0 (0.512)[ 10.0 (0.394)| 7.0 (0.276)| 14.0 (0.551)| 13.0 (0.512)| 10.0 (0.394)
0.068 yF 5.5 (0.216)| 10.5 (0.413)| 18.0 (0.709)| 15.0 (0.591)] 5.5 (0.216)| 10.5 (0.413)| 18.0 (0.709)| 15.0 (0.591)| 7.0 (0.276)| 15.0 (0.591)| 25.5 (L.004)|22.5 (0.886)
01 F
01 WF 6.0 (0.236)] 11.0 (0.433)| 13.0 (0.512)| 10.0 (0.394)| 7.0 (0.276)|12.5 (0.492)| 18.0 (0.709)| 15.0 (0.591)
01 F 5.5 (0.216)| 10.5 (0.413)[ 18.0 (0.709)| 15.0 (0.591)] 7.0 (0.276)|15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)| 8.5 (0.335)| 16.5 (0.650)| 25.5 (L.004)22.5 (0.886)
015 \F
015 \F 7.0 (0.276)| 14.0 (0.551)| 13.0 (0.512)| 10.0 (0.394)| 9.0 (0.354)| 14.5 (0.571)| 18.0 (0.709)| 15.0 (0.591)
0.15 UF 5.5 (0.216)| 10.5 (0.413)[ 18.0 (0.709)| 15.0 (0.591)| 7.0 (0.276)|15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)|11.0 (0.433)|20.0 (0.787)| 32.0 (1.260)|27.5 (1.083)
022 F
022 \F 55 (0.216)| 10.5 (0.413)| 18.0 (0.709) 15.0 (0.591)| 9.0 (0.354)| 14.5 (0.571)| 18.0 (0.709)| 15.0 (0.591)
022 \F 7.0(0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)| 7.0 (0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)| 1.0 (0.433)| 20.0 (0.787)| 32.0 (1.260)|27.5 (1.083)
033 \F
033 |F 7.0 (0.276)| 12.5 (0.492)| 18.0 (0.709)| 15.0 (0.591) | 10.5 (0.413)| 19.5 (0.768)| 25.5 (L.004)| 22.5 (0.886)
0.33 UF 7.0 (0.276)| 15.0 (0.591)[ 25.5 (1.004)| 22.5 (0.886)|11.0 (0.433)|20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)| 14.0 (0.551)|25.0 (0.984)| 32.0 (1.260)|27.5 (1.083)
047 \F
047 F 9.0 (0.354)| 14.5 (0.571) 18.0 (0.709)| 15.0 (0.591)
047 \F 7.0(0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)| 1.0 (0.433)| 20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)|14.0 (0.551)| 25.0 (0.984)| 32.0 (1.260)|27.5 (1.083)
068 \F
068 |F 7.0 (0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)
0.68 UF 11.0 (0.433)|20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)[14.0 (0.551)| 25.0 (0.984)| 32.0 (1.260)| 27.5 (1.083)
1 uF
1 F 0(0.276)| 15.0 (0.591)| 25.5 (1.004)| 22.5 (0.886)
1 F 11 0 (0.433)[20.0 (0.787)[32.0 (1.260)| 27.5 (1.083)| 14.0 (0.551) | 25.0 (0.984)| 32.0 (1.260)| 27.5 (L.083)
15  \F 10.5 (0.413)| 19.5 (0.768)| 25.5 (1.004)| 22.5 (0.886)
15  |F 11.0 (0.433)[20.0 (0.787)| 32.0 (1.260)| 27.5 (1.083)
2.2 UF
22 |F 14.0 (0.551) | 25.0 (0.984)| 32.0 (1.260)| 27.5 (L.083)
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BG 07/10/15/22/27

Packaging

TAV/AS

LS = 7.5 (0.295)

LS Dimensions Primary | Minimum
Quantity |Qty. Order

(0.0982§<50)f277é >1<00.394) 2500 2500

(0.118 oer 0.394) | 2590 2500

(0-72'35) (0.1571 )5.93§41>(<) 0.394) 2500 2500
(0.1975xxoﬂs)é %(00.394) 2000 2000
(0.2366XX0?§7)§ ioo.394) 1200 1200

(0.157 N 0512 | %90 2200

10 (0.1975xxoﬂ3)§ i30.512) 1 1500
3% (0.2366xxoﬂs)é %(30.512) 1200 1200
(0.2767XX0?545);. i3o.512) 800 800
(0.21565xxo%2i2 X %)5.3709) 1700 1700

(0-15591) (0.35?1 i clJ%?lXxngog) 1200 1200
(0.2723 X éiigzxxlg.?og) 800 800

(0276 % 0501 % 2.004) "y 700

0856 | (0355x 06501008 | 50 500
(0,394 x 0.768 x Looa) | 350 350

275 | (0433% 0787 x 1.260) | 3% 6000
(1.083) 14 x 25 x 32 - 5000

(0.551 x 0.984 x 1.260)

, -y !
H
AL AL T i
| | ef* DI T
t Fie Do
e R s ey
=
LS =10(0.413)/ 15 (0.591)
~—P Ah—T‘- f<Ah
->| P2 = i 7‘-
W2 |
* v T 0T vy
[} [ . Cowa
Wo
FEe oL ol
Do d—| <-| P1-> F> I
P
o |e
[} fo
I
—| 55 |« <« Max. g 360
Max. Max. g 500
LS =7.5(0.295)
LS =10 (0.394) or 15 (0.591)
Dimensions Note
Symbol
P=7.5 (0.295) | P= 10 (0.394) | P=15 (0.591 Tol
d 0.6 (0.024) 6(0.024)] 0.8(0.031) | +0.05
P, 2.6 (0.103) 7 7(0.303)|  5.2(0.205) | 0.7
P, 6.35(0.250) | 12.7 (0.500)| 12.7 (0.500) | =+1
F 7.5 (0.295) 10 (0.000) 15 (0.000) | +0.6
-0.1
P 12.7 (0.500) | 254 (1.000)| 25.4(1.000) | *1
P, 12.7 (0.500) 12.7 (0.500)| 12.7 (0.500) | 0.2
Ah 0 (0.000) 0 (0.000) 0(0.000) | #0.2
W 18 (0.709) 18 (0.709) 18 (0.709) | +0.5
W, 15 (0.591) 15 (0.591) 15 (0.591 Max.
W, 9 (0.354) 9 (0.354) 9(0.354) | 0.5
W, 0.5°(0.020) 0.52(0.020)| 0.5 (0.020
H 16.5 (0.650) | 16.0 (0.630)| 16.0(0.630) | +0.3
18 5 (0.728) 18 5 (0.728) 18 5(0.728 +0.5
H, 32 (1.260) 32 (1.260) 32 (1.260 Max.
D, 4(0.157) 4(0.157) 4(0.157) | 0.2

millimeters (inches)

LS A Quantity
per reel
e =2.5(0.098 2500
- e=3 (0.118 2000
0 2;95) e=4 (0.157 1500
: e=5 (0.197 1200
e=6 (0.236 1000
e=4 (0.157 1500
10 e=5 (0.197 1300
(0.394) [ e=6 (0.236 1000
e=7 (0.276 900
15 e =5.5(0.216 1100
(0.591) |-&= 7 (0.276 900
‘ e=9 (0.354 600
21



BC/BD 15
15 Radial Leads — 250 V-

TAV/AS

APPLICATIONS

Non-inductive, self-healing, metallized polyester film capaci-
tor. Insulated* thermoplastic casing, epoxy resin sealed with
stand-offs*. Radial connections.

* Flame retardant resin and case according to UL 94 VO.

Some examples of use:
Telecom applications, linking function in the ringing circuit.

o
A"

Schematic Cross Section

=

Schoop

Metallized film

£
STANDARDIZATION g' -
Generic specifications: | i S
CEIl 384-1/CECC 30000/UTE 83100 : j
Sectional specifications: ‘ 2
CEl 384-2/CECC 30400/UTE 83151 ‘ 33
l Ls | 3
DIMENSIONS: millimeters (inches)
Type Case Cr L h e LS (%]
(UF) max max max +0.4 +10% -0.05
0 0.47 17.5 (0.689) 12.0 (0.472) 6.0 (0.236) 15.0 (0.591) o 8(0.031)
8 0.68 17.5 (0.689) 135 (0.531) 6.25 (0.246) 15.0 (0.591) .8(0.031)
9 0.80 17.5 (0.689) 145 (0.571) 8.5 (0.335) 15.0 (0.591) .8(0.031)
BC 15 9 0.82 17.5 (0.689) 145 (0.571) 8.5 (0.335) 15.0 (0.591) .8(0.031)
9 1.0 17.5 (0.689) 145 (0.571) 8.5 (0.335) 15.0 (0.591) .8(0.031)
9 15 17.5 (0.689) 145 (0.571) 8.5 (0.335) 15.0 (0.591) .8(0.031)
9 2.2 17.5 (0.689) 145 (0.571) 8.5 (0.335) 15.0 (0.591) .8(0.031)
8 0.80 17.5 (0.689) 135 (0.531) 6.25 (0.246) 15.0 (0.591) .8(0.031)
BD 15 8 0.82 17.5 (0.689) 135 (0.531) 6.25 (0.246) 15.0 (0.591) .8(0.031)
8 1.0 17.5 (0.689) 135 (0.531) 6.25 (0.246) 15.0 (0.591) .8(0.031)
HOW TO ORDER
BC 15 4 G 0105 K -—
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 27
PERFORMANCE CHARACTERISTICS
Climatic category: 55/100/56
Capacitance (Cp): See table MARKING Logq | ]
Tolerance: +5%, +10% BC 1u0 K _I'\_‘(Tm'na C?gimazc;?
- - olerance code
Nominal voltage (Vg): 250 V. 250V DC nominal voltage
inal v
Test voltage (1.4 V): 350 V. g
Category voltage (V. at 100°C): 0.75 V,
Tangent of loss angle at
1 kHz (D.F): < 80.10*
Insulation resistance between
terminals (IR under 100 V-): I . Cp 210 GQ pF
Insulation resistance
between terminals and case: =30 GQ
Voltage gradient
(max. dv/dt peak): 30 V/us

22
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BC/BD 15 FAV/X{

CHARACTERISTIC CURVES

Nominal RMS voltage vs. frequency (room temperature) allowing a 10°C increase of the external temperature of the box.

Vs (V max) 1000 A
160
100 N
™~
\\
\\
™N
\\\
10 470 nF
~680 nF
820 nF
1pF
1 > F
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz

TPC 2



BO 07/10/15/27

CPM-50 — 7.5/10/15/27.5 Radial Leads

40/63/160/250/400 V-

TAV/AS

APPLICATIONS

Non-inductive, capacitor for professional use with radial
leads. Insulated thermoplastic casing, epoxy resin sealed

with stand-offs.
Some examples of use:

Oscillating circuit, LF filter, coupling and decoupling, frequency

discriminator.

STANDARDIZATION

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ 44-04 list:
Complies with type CPM50

On the GAM-T1 list:
ARIANE qualified

Schematic Cross Section

Schoop

Metallized film

o

---- for case* in table page 25

0 (0.000)
6(0.236)" 0 (5 0o6)

DIMENSIONS: millimeters (inches)
g(')zdee L max. H max. e max. LS +0.4 Py Observations
101 100 50 75 06
07 (0.398) (0.394) (0.197) (0.295) (0.024) AilF £ 16 S8l
125 100 50 100 06
10 (0.492) (0.394) (0.197) (0.394) (0.024) e 2 2 220
175 105 .. 165 50 .. 100 15.0 0.8
15 (0.689) (0.413...0.650) (0.197 ... 0.394) (0.591) (0.031) il S22l
31.25 15.0 ... 30.0 75 .. 175 275 0.8
2 (1.230) (0.591...1.181) (0.295 ... 0.689) (1.083) (0.031) e
HOW TO ORDER
BO 15 4 G 0104 K -
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 27

PERFORMANCE CHARACTERISTICS

Climatic category:

55/125/56 - Performance Class 1

Capacitance range:  C, 1 nFto 2.2 pF

Tolerances on Cy:
(assoc. series)

+5%, +10%, +20% (E6)
(other values on request)

Nominal voltages:

V_ 40/63/160/250/400 V

Vg_ 25/40/100/180/200 V

Category voltage:

V. = 0.5 V,,_at 125°C

Test voltage: Ve = 1.6 Vg

Tangent of loss angle: D.F. (see page 4)

Insulation resistance: IR (see page 5)
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MARKING
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Date of manufacture

Capacitance and tolerance 5 |etter code

(CEI 62 code)
Nominal voltage

TPC

(year - month) according
to CEl 62



BO 07/10/15/27

TAV/AS

NOMINAL VOLTAGE (Vg) AND CAPACITANCE VALUES (Cp)
DEPENDING ON THE DIMENSIONS

Reference
SHNEe: DIMENSIONS: BO
; g millimeters (inches) VR—/VR~
e|e|Max|Max |Max| @ | Ls 40/25 |  63/40 | 160/100 | 250/180 | 400/200
L H e | 2% | +04 Range of Capacitance (C, min. ... max.)
101 | 100 | 50 | 06 75
07 2 | 0.308) | (0.304) | (0.197) | (0.024)| (0.295) - - - 4.7nF/8.2nF | 1nF..3.3nF
10| 4 (01‘21'952) (0123)4) (051'37) (0%24) (0123)4) 68NF..220NF | 33nF..100nF | 10nF..47nF | 10nF..22nF | 4.7nF .. 10 nF
6 (Olggr;) (012'153) (051'87) (0%'381) 330 NF/470nF | 150 nF/220 nF | 68 nF .. 150nF | 33 nF/47 nF 15 nF/22 nF
175 | 135 | 50 | 08
7 | 0689 | 0550 | 0197 | 0.031 680 nF 330 nF 220 nF 68 nF 33nF
175 | 135 | 625 | 08 15.0
151 8 | 0689 | (0.531) | (0.246) | (0.031)| (0.591) 1uF 470 nf - 100 nF 47 nF
175 | 145 | 85 | 08
o | 089 | 0570 | 033 | 0031 1.5 yF 680 nF 330 nF 150 nF 68 nF
175 | 165 | 100 | 08
10 | 0,659 | 0.650) | 0.304 | 0.031 2.2 F 14F 470 nF 220 nF 100 nF
3125 | 150 | 75 | 08
14 (1.230) | (0.591) | (0.295) | (0.031) 3.3 pF 1.5 pF 680 nF/1 pF 330 nF 330 nF
31.25 | 175 | 875 | 08
15 | (1550) | (0:689) | 0.344) | 0.031) 47 4F 2.2 F 1.5 yF/2.2 uF 470 nF 220 nF
31.25 | 195 | 100 | 08
,” 16 | 530 | 0.768) | 0.304 | 0031 | 275 6.8 |F 33 pF - 680 nF 330 nF
.| 3125 | 225 | 125 | 08 | (1.083
17\ 1.230) | (0.886) | (0.492) | (0.031) 10 uF 4.7 yF - 1wk 470 nF
31.25 | 260 | 150 | 0.8
18| 530) | (1.024) | 0300 | (0031 15 4F 6.8 |F 334F 1.5 F 680 nF
31.25 | 300 | 175 | 0.8
19| 530) | w.160) | 0.689) | 0031 22 |F 10 4F 4.7 UF/6.8 YF 22 F 1pF
'| P(: 25



BO 07/10/15/27 YA\// X{

CHARACTERISTIC CURVES

Influence of the frequency on the impedance (room temperature).

z T z —
@ BI===
Size: 0.7 Size : 10 <
100 10
7
10 = ~ 1 RS N
P ™N N =
| ~N a7 2|
1 N | A LAY 0.1 ANE RV Z2
N = ~NH= %
Y |7 @y } - 2
&
0.1 sl & 0.01 R L2
0.01 0.001
1 10 100 1000 0.1 1 10 100
f (MHz) f (MHz)
A —— z I —
@ e 1o PISSSS
Size : 15 Size : 27
100 100
™~
10 10 \"‘\
1 N 1 N
‘\\v// N
0.1 ™ _ /‘" 0.1 N - \\‘
YA v i CR W o N < e =
yar = A T\ N ; = = g
= >
0.1 — S 0.01 e
0.1 1 2 =R 10 100 0.01 0.1 TR 10
“a f (MHz) f (MHz)
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BT 07/10/15/BC 15 \VA'
BO 07/10/15/BD 15 /"‘\ /)A(

7.5/10/15 - Radial Leads — Taping on Reel for Automatic Insertion

CHARACTERISTICS OF THE REEL - Lead spacing: 7.5 (0.295)
Suffixes to be used (see page 7) millimeters (inches)
i i | | J 2
TaplnIgNSufflx . J L 1 Sls
Lead Spacing tol £ 0.4 (0.016) T [ 11 1 1 7)3;6
75 10 15 ( **'**A;‘***‘**** cs
(0.295) (0.394) (0.590) - D D D =0
P 127+1.0 254 +1.0 +
(0.5 + 0.039) (1.0 £ 0.039) @ 4(0.157)
H 16.5 + 0.3 16 32 +3(0.012) 12.7 (0.500)
(0.650 + 0.012) (0.630°9%59) L.S. *02(0009
Lead spacing: 10/15 (0.394/0.590)

PACKAGING
Size Case Minimum Quantity*
Code Reel Bulk
1 2000 3000
75 2 1250 1750 — ﬁj
: c 1250 1500 .
= 6 e (_ _ ) Adhesive tape A
EO 850 1750 (Other sizes according to standard CEIl: 286-2)
10 4 700 1250 Dimensions millimeters (inches)
5 700 1000
6 1000 750
7 1000 3000
15 10 1000 750
8 833 3000 Lead Spacing D E (ext)
9 625 2000
10 - 225 7.5/10 360 (14.173) 48 (1.890)
11 - 200
22 12 _ 200 15 500 (19.685) 52 (2.047)
13 - 150
14 - 160 —
15 - 140 N
16 - 120 N
2 17 - 100 =)
18 - 80 p
19 - 65 Q
- — ) ] —e
* Ordering quantities must be a multiple of the above figures —

TPC 2



S4 07/10/15/27

CPM-13 — 7.62/10.16/15.24/27.94 Radial Leads

63/160/250/400 V-

TAV/AS

APPLICATIONS

Non-inductive, capacitor for professional use with radial
leads. Flat, insulated (polyester tape wrapping) epoxy resin
sealed.

Some examples of use:

Oscillating circuit, LF filter, coupling and decoupling, frequency
discriminator.

STANDARDIZATION

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ 44-04 list:
Complies with type CPM13

Schematic Cross Section

Schoop

Metallized film

T
On the GAM-T1 list.
R g
—e¢ S
DIMENSIONS: millimeters (inches)
Size LS +10% ob .
servations
Cade L max. H max. € max. +0.5 0.05
120 75 45 7.62 06
e (0.472) (0.295) 0.177) (0.300) (0.024) 1l 5 SR
145 75 1 80 45 | 50 10.16 0.6
10 (0.571) (0.295 / 0.315) (0.177 / 0.197) (0.400) (0.024) AIIPSE, = il
20.0 80 .. 155 45 .. 105 15.24 0.8
15 (0.787) (0.315 ... 0.610) (0.177 ... 0.413) (0.600) (0.031) Lo s s b
330 110 .. 275 80 .. 180 27.94 10
= (1.299) (0.433 ... 1.083) (0.315 ... 0.709) (1.100) (0.039) LATIFE G, 5 L
HOW TO ORDER
S4 15 4 G 0104 K ——
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 47

PERFORMANCE CHARACTERISTICS

Climatic category:

55/125/21 - Performance Class 1

Capacitance range:

Tolerances on Cp:
(assoc. series)

Nominal voltages:

Cq 1 NF to 10 pF

+5%, £10%, +20% (E6)
(other values on request)

Vg_ 63/160/250/400 V
Vg_ 40/100/160/200 V

Category voltage: V. =0.5V, at 125°C
Test voltage: V,=1.6V,

Tangent of loss angle: D.F. (see page 4)
Insulation resistance: IR (see page 5)

MARKING

Logo - CPM13B
Capacitance and tolerance

(CEI 62 code)

Nominal voltage

28 TPC

Date of manufacture

2 letter code

(year - month) according

to CEl 62
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S4 07/10/15/27

TAV/AS

NOMINAL VOLTAGE (V

DEPENDING ON THE DIMENSIONS

r) AND CAPACITANCE VALUES (Cg)

Reference
DIMENSIONS: S4
millimeters (inches
( ) Vo /Vg.
Size Max Max Max @ LS 63/40 | 160/100 | 250/160 | 400/200
Code L H e e +0.5 Range of Capacitance (C, min. ... max.)
07 | 12.0(0.472) | 7.5(0.295) | 45(0.177) | 0.6(0.024) | 7.62 = = 4.7 nF/6.8 nF nF ...3.3nF
(0.300)

10 | 145(0571) 5 (0.295) 5(0.177) 6(0.024) | 10.16 | 33nF..100nF | 10nF..33nF | 10nF..22nF 47 nF ... 10 nF
14.5 (0.571) .0 (0.315) .0(0.197) (0.024) | (0.400) = 47 nF = =
20.0 (0.787) .0 (0.315) 5(0.177) 8 (0.031) = 68 nF 33nF 15 nF
20.0 (0.787) .0(0.315) 5(0.217) (0.031) = 100 nF = =
20.0 (0.787) 5 (0.335) 5(0.177) (0.031) 150 nF = = =
20.0 (0.787) 5(0.335) .0(0.197) 8 (0.031) 220nF = = 22 nF
20.0 (0.787) .0 (0.354) .0(0.197) 8 (0.031) = = 47 nF =
20.0 (0.787) .0 (0.354) .0 (0.236) (0.031) 330 nF = 68 nF =
20.0 (0.787) 5(0.374) .0 (0.236) (0.031) = = = 33nF
20.0 (0.787) 5 (0.374) 5 (0.256) (0.031) = 150 nF = =

15 | 20.0(0.787) |10.0(0.394) .0(0.276) 8(0.031) | 15.24 470 nF = 100 nF =
20.0 (0.787) |10.5 (0.413) 5 (0.256) (0.031) | (0.600) = = = 47 nF
20.0 (0.787) |10.5(0.413) 5 (0.295) (0.031) = 220 nF = =
20.0 (0.787) |11.5 (0.453) .5 (0.335) 8 (0.031) 680 nF = = =
20.0 (0.787) |13.5(0.531) 5 (0.256) 8 (0.031) = = = 68 nF
20.0 (0.787) |13.5(0.531) 0(0.315) | 0.8(0.031) = = 150 nF =
20.0 (0.787) |13.5(0.531) 10 5(0.413) | 0.8(0.031) 1 pF =
20.0 (0.787) | 14.0 (0.551) 5 (0.295) (0.031) - 330 nF = =
20.0 (0.787) | 15.0 (0.591) 5 (0.335) 8 (0.031) = = 220 nF 100 nF
20.0 (0.787) |15.5 (0.610) .0 (0.354) 8 (0.031) = 470 nF = =
33.0 (1.299) |11.0 (0.433) .0(0.315) 0 (0.039) 1.5 yF = = =
33.0(1.299) |13.0(0.512) 0(0.276) (0.039) = = = 150 nF
33.0 (1.299) |13.0 (0.512) 10 0 (0.394) (0.039) 2.2 UF = = =
33.0 (1.299) |13.5(0.531) 5 (0.295) 0 (0.039) = 680 nF 330 nF =
33.0(1.299) |14.5(0.571) 5 (0.335) 0 (0.039) = = 470 nF 220 nF
33.0 (1.299) |14.5(0.571) 11 5 (0.453) (0.039) 3.3 uF = = =
33.0(1.299) |15.0 (0.591) 0 (0.354) (0.039) = 1 pF =
33.0 (1.299) |15.0(0.591) 10 5(0.413) 0 (0.039) = = = 330 nF

27 | 33.0(1.299) |15.5(0.610) |11.0(0.433) 0(0.039) | 27.94 = = 680 nF =
33.0(1.299) |16.0(0.630) |11.5(0.453) (0.039) | (1.100) = 1.5 yF = =
33.0 (1.299) |18.5(0.728) | 14.0 (0.551) (0.039) 4.7 pF = = =
33.0(1.299) |20.0(0.787) |12.0(0.472) 0 (0.039) = 2.2 UF = =
33.0 (1.299) |20.5(0.807) |11.0(0.433) 0(0.039) = = 1pF 470 nF
33.0 (1.299) |[21.0(0.827) |16.5 (0.650) (0.039) 6.8 UF = = =
33.0 (1.299) |23.5(0.925) |14.0(0.551) 0(0.039) = = = 680 nF
33.0 (1.299) |24.0(0.945) |14.5 (0.571) 0 (0.039) = = 1.5 pF =
33.0 (1.299) |24.5(0.965) |15.0(0.591) .0 (0.039) = 3.3 F = =
33.0 (1.299) |26.5(1.043) |17.0(0.669) 0 (0.039) = = = 1 pF
33.0(1.299) |27.5(1.083) |18.0(0.709) 0 (0.039) 10 pF 47 pF 2.2 uF -
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Influence of the frequency on the impedance (room temperature).
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S8 10/14/18/31 YA\// X{

CPM-8 — Axial Leads 63/160/250/400 V-

APPLICATIONS

Non-inductive, capacitor for professional use. Flat axial, poly-
ester wrapped, epoxy resin sealed.

Schematic Cross Section

Schoop

Metallized film

Some examples of use:
Oscillating circuit, LF filter, coupling and decoupling, frequency

discriminator.

STANDARDIZATION

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

25 (0.984) min L

—= i

Sectional specifications: %]

CEIl 384-2/CECC 30400/UTE 83151 —

On the LNZ 44-04 list:
Complies with type CPM8

I
\__/
NOTE: For new design, please refer to SH series (optimized range) e

DIMENSIONS: millimeters (inches)
Size L max. H max. e max. 7 5 0e Observations
Code

12.0 65 4.0 0.6
e (0.472) (0.256) 0.157) (0.024) P (e SEils
145 60 .. 80 35 / 50 06
e (0.571) (0.236...0.315) (0.138 / 0.197) (0.024) AP, = 0TIl
20.0 80 .. 155 45 .. 105 038
18 (0.787) (0.315...0.610) (0.177...0.413) (0.031) arl 2 2l
330 11.0.. 275 70 .. 180 1.0
9L (1.299) (0.433...1.083) (0.276...0.709) (0.039) RlilFS e, S
HOW TO ORDER
S8 15 4 G 0104 K —_
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 47

PERFORMANCE CHARACTERISTICS MARKING

Climatic category:

Date of manufacture

55/125/21 - Performance Class 1 Logo - CPM8B
2 letter code

Capacitance range:

Tolerances on Cy
(assoc. series):

Cg 1 nFto 10 pF Capacitance and tolerance (year - month) according
+59%, +10%, +20% (E6) (CEI 62 code) to CEl 62
(other values on request) Nominal voltage except for L = 12 and 14.5mm

Nominal voltages:

Vg_ 63/160/250/400 V
V. 40/100/160/200 V

Category voltage:

V. =0.5 Vy_at 125°C

Test voltage:

V=16V,

Tangent of loss angle:

D.F. (see page 4)

Insulation resistance:

IR (see page 5)

TPC 2



S8 10/14/18/31 YA\// X{

NOMINAL VOLTAGE (Vi) AND CAPACITANCE VALUES (Cy)
DEPENDING ON THE DIMENSIONS

Reference
DIMENSIONS: S8
millimeters (inches) V_/V
size Max Max Max o 63/40 | 160/100 | 250/160 | 400/200
Code L H e o Range of Capacitance (C, min. ... max.)

10 12.0 (0.472) 6.5 (0.256) .0(0.157) 0.6 (0.024) - - 47nF/6.8nF | 1nF..33nF
14.5 (0.571) 6.0 (0.236) 5(0.138) 0.6 (0.024) 33 nF - - -
14.5 (0.571) 6.5 (0.256) 5(0.138) 0.6 (0.024) 47 nF - - -
14.5 (0.571) 6.5 (0.256) .0(0.157) 0.6 (0.024) - 10 nF/22 nF 10 nF 4.7 nF

14 14.5 (0.571) 7.0 (0.276) .0(0.157) 0.6 (0.024) 68 nF - 15 nF -
14.5 (0.571) 7.0 (0.276) 5(0.177) 0.6 (0.024) - - - 6.8 NF/10 nF
14.5 (0.571) 7.5 (0.295) 5(0.177) 0.6 (0.024) 100 nF 33 nF 22 nF -
14.5 (0.571) 8.0 (0.315) .0(0.197) 0.6 (0.024) . 47 nF - -
20.0 (0.787) 8.0 (0.315) 5(0.177) 0.8 (0.031) - 68 nF 33 nF 15 nF
20.0 (0.787) 8.0 (0.315) 5(0.217) 0.8 (0.031) - 100 nF - -
20.0 (0.787) 8.5 (0.335) 5(0.177) 0.8 (0.031) 150 nF - - -
20.0 (0.787) 5(0.335) .0(0.197) 0.8 (0.031) 220 nF - - 22 nF
20.0 (0.787) 0 (0.354) .0(0.197) 0.8 (0.031) - - 47 nF -
20.0 (0.787) 9 0 (0.354) .0 (0.236) 0.8 (0.031) 330 nF - 68 nF -
20.0 (0.787) 9.5 (0.374) .0 (0.236) 0.8 (0.031) - - - 33 nF
20.0 (0.787) 9.5 (0.374) 5 (0.256) 0.8 (0.031) - 150 nF - -

18 20.0 (0.787) 10.0 (0.394) .0(0.276) 0.8 (0.031) 470 nF - 100 nF -
20.0 (0.787) 105 (0.413) 5 (0.256) 0.8 (0.031) . - - 47 nF
20.0 (0.787) 10.5 (0.413) 5(0.295) 0.8 (0.031) - 220 nF - -
20.0 (0.787) 11.5 (0.453) 5 (0.335) 0.8 (0.031) 680 nF - - -
20.0 (0.787) 135 (0.531) 5 (0.256) 0.8 (0.031) - - - 68 nF
20.0 (0.787) 135 (0.531) 0 (0.315) 0.8 (0.031) - - 150 nF -
20.0 (0.787) 135 (0.531) 10 5 (0.413) 0.8 (0.031) 1pF - - -
20.0 (0.787) 14.0 (0.551) 5(0.295) 0.8 (0.031) - 330 nF - -
20.0 (0.787) 15.0 (0.591) 5 (0.335) 0.8 (0.031) - - 220 nF 100 nF
20.0 (0.787) 15.5 (0.610) .0 (0.354) 0.8 (0.031) - 470 nF - -
33.0 (1.299) 11.0 (0.433) .0(0.315) 1.0 (0.039) 1.5 uF - - -
33.0 (1.299) 13.0 (0.512) 0 (0.276) 1.0 (0.039) . - - 150 nF
33.0 (1.299) 13.0 (0.512) 10 0 (0.394) 1.0 (0.039) 2.24F - - -
33.0 (1.299) 135 (0.531) 5 (0.295) 1.0 (0.039) - 680 nF 330 nF -
33.0 (1.299) 14.5 (0.571) 5 (0.335) 1.0 (0.039) - - 470 nF 220 nF
33.0 (1.299) 14.5 (0.571) 11 5 (0.453) 1.0 (0.039) 3.3 F - - -
33.0 (1.299) 15.0 (0.591) 0 (0.354) 1.0 (0.039) - 1pF - -
33.0 (1.299) 15.0 (0.591) 10 5 (0.413) 1.0 (0.039) - - - 330 nF

31 33.0 (1.299) 15.5 (0.610) 11.0 (0.433) 1.0 (0.039) - - 680 nF -
33.0 (1.299) 16.0 (0.630) 11.5 (0.453) 1.0 (0.039) - 1.5 uF - -
33.0 (1.299) 185 (0.728) 14.0 (0.551) 1.0 (0.039) 4.7 yF - - -
33.0 (1.299) 20.0 (0.787) 12.0 (0.472) 1.0 (0.039) - 2.2 uF - -
33.0 (1.299) 20.5 (0.807) 11.0 (0.433) 1.0 (0.039) - - 1pF 470 nF
33.0 (1.299) 21.0 (0.827) 16.5 (0.650) 1.0 (0.039) 6.8 UF - -
33.0 (1.299) 23.5 (0.925) 14.0 (0.551) 1.0 (0.039) - - - 680 nF
33.0 (1.299) 24.0 (0.945) 14.5 (0.571) 1.0 (0.039) - - 15 uF -
33.0 (1.299) 24.5 (0.965) 15.0 (0.591) 1.0 (0.039) - 3.3 F - .
33.0 (1.299) 26.5 (1.043) 17.0 (0.669) 1.0 (0.039) - - - 1pF
33.0 (1.299) 27.5 (1.083) 18.0 (0.709) 1.0 (0.039) 10 pF 4.7 uF 2.2 UF -
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TAV/AS

CHARACTERISTIC CURVES

Influence of the frequency on the impedance (room temperature).
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SH 13/18/15/25/30/40 YA/ X¢

CPM-8 — Axial Leads 63/100/250/400/630/1000 V-

APPLICATIONS

Non-inductive, capacitor for professional use. Flat axial, poly-
ester wrapped, epoxy resin sealed. do ; —F

Some examples of use: [

Oscillating circuit, LF filter, coupling and decoupling, frequency | |
discriminator. —| 35%5 | L | 355

-

STANDARDIZATION
Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ 44-04 list: millimeters (inches)
Complies with type CPM8 e max. <5 >5 =7

@ d +0.05 (0.002) | 0.6 (0.024) | 0.8 (0.031) | 1.0 (0.039)

PERFORMANCE CHARACTERISTICS

Protection: Flat axial leads, polyester
wrapped, epoxy resin sealed
Temperature range: -55°C to +100°C with voltage

derating of 1.25%/°C between
85°C and 100°C

Climatic category: 55/100/56

Voltage range: 63 VDC to 1000 VDC
Capacitance range: 1 nF to 22 pF
Tolerances on Cg: +5%, +10%, +20%
Test voltage: 1.6Vn/2s

Insulation resistance:

Measurement condition:
Temperature: 25°C £ 5°C

Duration: 1 minute

Measurement Voltage: 100 V for Vn = 100 V
50 V for Vn <100 V

Requirements:

For Un <100 V: C <0.33 pyF 2 15 000 MQ
C>033uF= 5000S
For Un > 100 V: C < 0.33 pF = 30 000 MQ

C>0.33 uyF 210000 S

Tangent of loss angle:

LIMIT VALUES
C<01pF [0ApuF<C<lpF |C>1uF
1 kHz 8 x 103 8 x 103 10 x 103
10 kHz 15 x 103 15 x 103
100 Hz 30 x 103

o4 TPC



SH 13/18/15/25/30/40

TAV/AS

Ran ge

do —

—_-_— - __JL__ H

f }

—| 35%5 L 355 |« —| € |-
millimeters (inches)
63V DC/40V AC 100V DC/ 63V AC 250V DC /160 V AC
3 Size Size Size
Capacitance Code e H L Code e H L Code e H L
0.01 pF 13 4.0 (0.157)| 7.0(0.276)[13.0 (0.512)
0.015 pF 13 4.0 (0.157)| 7.0(0.276)|13.0 (0.512)
0.022 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 13 4.0 (0.157)| 8.0(0.315)[13.0 (0.512)
0.033 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 13 4.0 (0.157)| 8.0(0.315)[13.0 (0.512)
0.047 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 13 5.0 (0.197)| 8.0(0.315)[13.0 (0.512)
0.068 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 13 5.0 (0.197)| 8.0(0.315)[13.0 (0.512)
0.1 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 18 4.0 (0.157)| 8.0 (0.315)[18.0 (0.709)
0.15 pF 13 .0 (0.157)| 7.0(0.276){13.0 (0.512) 18 5.0 (0.197)| 9.0 (0.354){18.0 (0.709)
0.22  pF 13 4.0 (0.157)| 7.0(0.276)|13.0 (0.512) 13 .0(0.197)| 8.0(0.315){13.0 (0.512) 18 5.0 (0.197) 10 0 (0.394)[18.0 (0.709)
0.33  pF 13 4.0 (0.157)| 7.0(0.276)|13.0 (0.512) 18 .0 (0.197)| 8.0(0.315){18.0 (0.709) 18 6.0 (0.236)| 11.0 (0.433)[18.0 (0.709)
0.47 pF 13 5.0 (0.197)| 9.0 (0.354){13.0 (0.512) 18 .0 (0.197)| 9.0 (0.354){18.0 (0.709) 25 5.0 (0.197)[ 12.0 (0.472)[25.0 (0.984)
0.68 pF 13 6.0 (0.236)| 9.0 (0.354)|13.0 (0.512) 18 .0 (0.236)| 9.0 (0.354)18.0 (0.709) 25 6 0 (0.236)| 13.0 (0.512)[25.0 (0.984)
1 uF 13 6.0 (0.236)| 9.0 (0.354){13.0 (0.512) 13 .0 (0.315) 11 0 (0.433)[13.0 (0.512) 18 .0 (0.354)| 14.0 (0.551){18.0 (0.709)
1 uF 18 5.0 (0.197) 10 0(0.394)/18.0 (0.709) 18 .0 (0.276)| 11.0 (0.433){18.0 (0.709) 25 7 0(0.276)| 15.0 (0.591)[25.0 (0.984)
15 pF 13 7.0 (0.276)[10.0 (0.394){13.0 (0.512) 18 .0 (0.354)| 13.0 (0.512){18.0 (0.709) 25 9.0 (0.354)| 15.0 (0.591)[25.0 (0.984)
15 UF 18 6.5 (0.260) [11.0 (0.433){18.0 (0.709) 25 0 (0.236)| 14.0 (0.551)| 25.0 (0.984) 30 8.0 (0.315)| 16.0 (0.630){30.0 (1.181)
2.2 pF 13 9 0(0.354)[12.0 (0.472){13.0 (0.512) 18 11 0 (0.433)| 15.0 (0.591){ 18.0 (0.709) 25 9.0 (0.354)| 17.0 (0.669)[25.0 (0.984)
2.2 UF 18 0(0.276)[12.0 (0.472)|18.0 (0.709) 25 0 (0.276)| 16.0 (0.630)| 25.0 (0.984) 30 10.0 (0.394)| 18.0 (0.709)|30.0 (1.181)
3.3 pF 18 8 5 (0.335)[13.5 (0.531){ 18.0 (0.709) 18 13 0(0.512)|17.0 (0.669)| 18.0 (0.709) 25 15.0 (0.591)| 19.0 (0.748)|25.0 (0.984)
3.3 UF 25 6.0 (0.236) [14.0 (0.551) 25.0 (0.984) 25 0 (0.354)| 16.0 (0.630)| 25.0 (0.984) 30 12.0 (0.472)| 20.0 (0.787)30.0 (1.181)
4.7 pF 18 10.0 (0.394) |15.0 (0.591)[ 18.0 (0.709) 25 12 0 (0.472)|18.0 (0.709){ 25.0 (0.984) 30 16.0 (0.630)| 22.0 (0.866)30.0 (1.181)
4.7 UF 25 7.0 (0.276) [15.0 (0.591)| 25.0 (0.984) 30 10.0 (0.394)[18.0 (0.709)|30.0 (1.181) 40 12.0 (0.472)| 27.0 (1.063)40.0 (1.575)
6.8 pF 18 14.0 (0.551) [19.0 (0.748)[ 18.0 (0.709) 25 15.0 (0.591)121.0 (0.827)|25.0 (0.984) 30 18.0 (0.709)| 24.0 (0.945)30.0 (1.181)
6.8 UF 25 8.0 (0.315) [16.0 (0.630)| 25.0 (0.984) 30 13.0 (0.512){21.0 (0.827)30.0 (1.181) 40 11.0 (0.433)[ 21.0 (0.827)|40.0 (1.575)
10 UF 25 11.0 (0.433)18.0 (0.709)[ 25.0 (0.984) 25 18.0 (0.709)[ 25.0 (0.984)| 25.0 (0.984) 30 21.0 (0.827)] 26.0 (1.024)|30.0 (1.181)
10 UF 30 9.0 (0.354) [17.0 (0.669)|30.0 (1.181) 30 14.0 (0.551)[26.0 (1.024)30.0 (1.181) 40 14.0 (0.551)| 23.0 (0.906 |40.0 (1.575)
15 uF upon request upon request
22 uF upon request upon request
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SH 13/18/15/25/30/40

TAV/AS

Range
dg —
—-_— - — __JL__._ H
4
—»| 35%5 L 3515 |« —»| € |-
millimeters (inches)
. 400V DC /200 V AC 630V DC/ 220V AC 1000 V DC / 250 V AC
Capacitance Si - :
ize a H L Size . H L Size o H L
Code Code Code
001 F 13 4.0(0.157)| 8.0(0.315)[13.0 (0.512)| 13 0(0.197)| 8.0(0.315)|13.0 (0.512)] 18 5.0 (0.197)| 10.0 (0.394) [18.0 (0.709)
0.015 WF 13 4.0 (0.157)] 8.0(0.315)[13.0 (0512)] 13 0(0.197)] 8.0(0.315)[13.0 (0.512)] 18 5.0 (0.197)[ 10.0 (0.394)[18.0 (0.709)
0.022 pF 13 5.0(0.197)] 8.0(0.315)[13.0 (0.512)] 13 0(0.197)] 8.0(0.315)[13.0 (0.512)] 18 5.5 (0.217)] 11.0 (0.433)18.0 (0.709)
0.033 JF 13 5.0(0.197)] 8.0(0.315)[13.0 (0.512)] 18 10(0.197)] 9.0(0.354)[18.0 (0.709)] 25 5.0 (0.197)[ 11.0 (0.433)[25.0 (0.984)
0.047 WF 13 5.0(0.197)] 8.0(0.315)[13.0 (0.512)] 18 0 (0.236) 10 0 (0.394)[18.0 (0.709)] 25 e 0(0.236)| 12.0 (0.472)[25.0 (0.984)
0.068 LF 13 5.0(0.197)] 8.0(0.315)[13.0 (0.512)] 18 10(0.236)[12.0 (0.472)[18.0 (0.709)] 25 .0 (0.276 [ 16.0 (0.630)[25.0 (0.984)
01 F 18 5.0(0.197)] 9.0 (0.354)[18.0 (0.709)] 18 10(0.236)[13.0 (0.512)[18.0 (0.709)] 25 9 0 (0.354)| 16.0 (0.630)[25.0 (0.984)
015 F 18 6.0 (0.236) 10 0(0.394)[18.0 (0.709)] 25 10 (0.236)[13.0 (0.512)[25.0 (0.984)] 30 9.0 (0.354)[ 16.0 (0.630)[30.0 (1.181)
022 |F 25 5.0 (0.197)[10.0 (0.394) [25.0 (0.984)] 25 10(0.276)[ 15.0 (0.591)[25.0 (0.984)] 30 10.0 (0.394)[ 20.0 (0.787)[30.0 (1.181)
033 |F 25 6.0 (0.236)[12.0 (0.472)[25.0 (0.984)] 30 0(0.315)[18.0 (0.709)[30.0 (1.181)] 30 14.0 (0.551)[ 23.0 (0.906)[30.0 (1.181)
047 F 25 7 0(0.276)[14.0 (0.551)[25.0 (0.984)] 30 11 0 (0.433)[18.0 (0.709)[30.0 (1.181)] 40 10.0 (0.394)[ 22.0 (0.866) [40.0 (1.575)
0.68 UF 25 .0 (0.315)[16.0 (0.630)[25.0 (0.984)] 30 12.0 (0.472)[21.0 (0.827)[30.0 (1.181)
1 WF 25 11 0 (0.433)[18.0 (0.709)[25.0 (0.984)] 25 11.0 (0.433)[20.0 (0.787)[25.0 (0.984)
1 WF 30 10.0 (0.394)[17.0 (0.669)[30.0 (1.181)] 30 14.0 (0.551)] 23.0 (0.906)[30.0 (1.181)
15 |F 30 11.0 (0.433)[20.0 (0.787 [30.0 (1.181)] 30 16.0 (0.630)| 25.0 (0.984)[30.0 (1.181)
15 |F 40 9.0 (0.354)[18.0 (0.709)[40.0 (1.575)] 40 13.0 (0.512)[ 25.0 (0.984)[40.0 (1.575)
22 |F 30 12.0 (0.472)[22.0 (0.866)[30.0 (1.181)] 30 19.0 (0.748)[ 27.0 (1.063)[30.0 (1.181)
22  F 40 10.0 (0.394)[20.0 (0.787)[40.0 (1.575)] 40 15.0 (0.591)30.0 (1.181)[40.0 (1.575)
33 |F 30 13.0 (0.512)[25.0 (0.984) [30.0 (1.181)
33 |F 40 12.0 (0.472)[23.0 (0.906) [40.0 (1.575)
47  |F 30 15.0 (0.591)[26.0 (1.024) [30.0 (1.181)
47  |F 40 14.0 (0.551)[26.0 (1.024) [40.0 (1.575)
6.8 uF
6.8 |F
10 uF
10 UF
15 uF
22 WF
3 TPC



SH Series

Packaging

TAV/AS

BULK: Quantity Per Voltage

Voltage

Capacitance 63V 100 V 250 V 400 V 630V 1000 V
0.01 uF 2000 2000 2000 1250
0.015 pF 2000 2000 2000 1250
0.022 pF 2000 2000 2000 1250 1250
0.033 pF 2000 2000 2000 1250 700
0.047 pF 2000 1500 1500 1250 700
0.068 pF 2000 1250 1250 1250 700
0.10 pF 2000 2000 1250 1250 700
015 uF 2000 1250 1250 700 300
0.22 pF 2000 2000 1250 700 700 200
0.33 pF 2000 1250 1250 700 300 200
0.47 pF 2000 1250 700 700 250 200
0.38 uF 2000 1250 700 700 200
1 UF 2000 1250 700 300 200
15 pF 1250 700 300 200 200
22 WF 750 700 250 200 200
3.3 pF 700 700 200 200
47 Pk 700 300 200 150
6.8 pF 700 250 150

10 UF 300 200 150

TPC
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S9 10/13/18/27/31 /A\VAV(
CPM72 — Axial Leads 100/250/400/630 V- ’
APPLICATIONS

Non-inductive, insulated capacitor for professional use. 25 (0.984) min L
Cylindrical axial leads, polyester wrapped, epoxy resin
sealed.

Some examples of use: ﬁb ﬁ h

Oscillating circuit, LF filter, coupling and decoupling, frequency
discriminator. 2

STANDARDIZATION @ FD

Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ 44-04 list:
Complies with type CPM72

NOTE: For new design, please refer to SG series (optimized range)

DIMENSIONS: millimeters (inches)
g(i)zde; L max. D max. 2508 Observations
10 (ol.z21'702) (0.51'87) (0%24) 2 2 At
13 (01.3'751) (o?ign N 0.72'35) (0%24) Eotlil S SO
18 (02.(7)607) (o?égs N o%g'ga) (O.%gl) slFat, Sl
2 (12.(7Jé53) (3'3?54 N oféEé) (O.%gl) SOl 2 2 sl
31 (1373909) (c}.igz N 0%55) (O:ggl) d30nE<C < 101F

HOW TO ORDER

S9 13 4 G 0104 K -—
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 47
PERFORMANCE CHARACTERISTICS MARKING
Climatic category: 55/100/21 - Performance Class 1 Logo - CPM72B
Capacitance range: Cg 1 nFto 10 pF Capacitance and tolerance (CEl 62 code)
Tolerances on Cy +5%, +10%, +20% (E6) Nominal voltage
(assoc. series): (other values on request) Date of manufacture
Nominal voltages: V. 100/250/400/630 V 2 letter code
Vg 40/100/160/200 V (year - month) according
Category voltage: V. =0.75V,_at 100°C to gEl 6|2 bl
Test voltage: V=16V, and avarable space
Tangent of loss angle:  D.F. (see page 4)
Insulation resistance: IR (see page 5)

= TPC



S9 10/13/18/27/31

TAV/AS

NOMINAL VOLTAGE (Vi) AND CAPACITANCE VALUES (Cy)
DEPENDING ON THE DIMENSIONS

Reference
DIMENSIONS: S9
millimeters (inches)
VeV
Size Max Max %] 100/40 | 250/100 | 400/160 | 630/200
Code L D ey Range of Capacitance (C, min. ... max.)

10 12.0 (0.472) 0(0.197) 0.6 (0.024) 33 nF ... 100 nF 10 nF ... 22 nF 4.7 nF/6.8 nF 1nF..3.3nF
145 (0.571) 0(0.197) 0.6 (0.024) S 33nF 10 nF/15nF 4.7 nF/6.8 nF

13 145(0571) | 6. 25 (0.246) 0.6 (0.024) 150 nF 47 nF/68 nF 22 nF/33 nF 10 nF
145 (0.571) 5(0.295) 0.6 (0.024) 220 nF/330 nF 100 nF 47 nF 15 nF/22 nF
20.0 (0.787) 5 (0.295) 0.8 (0.031) 470 nF 150 nF/220 nF 68 nF 33nF

18 200(0.787) | 8. 75 (0.344) 0.8 (0.031) 680 nF 330 nF 100 nF 47 nF
20.0(0.787) | 10.0(0.394) 0.8 (0.031) 1yF 470 nF 150 nF 68 nF
275(1.083) | 8.75(0.344) 0.8 (0.031) - - 220 nF 100 nF
275(1.083) | 10.0(0.394) 0.8 (0.031) 1.5 pF 680 nF 330 nF 150 nF

27 27.5(1.083) | 11.25(0.443) 0.8 (0.031) 22 F 1pF - -
275(1.083) | 12.5(0.492) 0.8 (0.031) 334F - 470 nF 220 nF
33.0(1.299) | 125(0.492) 0.8 (0.031) S 15 yF 680 nF 330 nF
33.0(1.299) | 135(0.531) 0.8 (0.031) 47 yF 2.2 UF - -
33.0(1.299) | 15.0(0.591) 0.8 (0.031) B 5 1yF 470 nF
33.0(1.299) | 165 (0.650) 0.8 (0.031) 6.8 UF 33 pF - -

el 33.0(1.299) | 17.5(0.689) 0.8 (0.031) - 15 F -
33.0(1.299) | 18.75(0.738) 0.8 (0.031) - - - 680 nF
33.0(1.299) | 20.0(0.787) 0.8 (0.031) 10 pF 47 yF - -
33.0(1.299) | 21.25(0.837) 0.8 (0.031) - - 22 F 1pF

TPC
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CHARACTERISTIC CURVES
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SG 13/18/25/30/40

CPM72 - Axial Leads 63/100/250/400/630/1000 V-

TAV/AS

APPLICATIONS

Non-inductive, insulated capacitor for professional use.
Cylindrical axial leads, polyester wrapped, epoxy resin
sealed.

Some examples of use: N
Oscillating circuit, LF filter, coupling and decoupling, frequency
discriminator.

—| 35%5

(1.378 +0.197)

STANDARDIZATION
Generic specifications:
CEIl 384-1/CECC 30000/UTE 83100

Sectional specifications:
CEIl 384-2/CECC 30400/UTE 83151

On the LNZ 44-04 list:
Complies with type CPM72

PERFORMANCE CHARACTERISTICS

35+5

(1.378 £ 0.197)

millimeters (inches)

. — . D max. < 8mm > 8mm > 15mm
Protection: Cylindrical axial leads, polyester
wrapped, epoxy resin sealed @ d +0.05 (0.002) | 0.6 (0.024) | 0.8 (0.031) | 1.0 (0.039)
Temperature range: -55°C to +100°C with voltage
derating of 1.25%/°C between
85°C and 100°C
Climatic category: 55/100/56
Voltage range: 63 VDC to 1000 VDC
Capacitance range: 10 nF to 22 pF
Tolerances on Cg: +5%, +10%, +20%
Test voltage: 1.6Vn/2s
Insulation resistance:
Measurement condition:
Temperature: 25°C £ 5°C
Duration: 1 minute
Measurement Voltage: 100 V for Vn = 100 V
50 V for Vn < 100 V
Requirements:
For Un <100 V: C <0.33 pF =15 000 MQ
C>0.33puF= 5000S
For Un > 100 V: C <0.33 uF = 30 000 MQ
C>0.33 uF 210000 S
Tangent of loss angle:
LIMIT VALUES
C<01pyF |0.lpyF<C<1lpF |C>1ypF
1 kHz 8 x 10-3 8 x 10-3 10 x 103
10 kHz 15 x 103 15 x 10-3
100 Hz 30 x 103
TPC “



SG 13/18/25/30/40

Range

TAV/AS

millimeters (inches)

63V DC/40V AC

100 VDC/ 63V AC

250V DC /160 V AC

3 Size Size Size
Capacitance Code D L Code D L Code D L
0.01 pF
0.015 pF
0.022  pF
0.033 pF
0.047 pF 13 6 5 (0.256) 13.0 (0.512)
0.068 pF 13 6.5 (0.256) 13.0 (0.512) 13 0 (0.276) 13.0 (0.512)
0.1 uF 13 6.5 (0.256) 13.0 (0.512) 13 7 0(0.276) 13.0 (0.512)
015 pF 13 6.5 (0.256) 13.0 (0.512) 13 5 (0.295) 13.0 (0.512)
022  pF 13 6.5 (0.256) 13.0 (0.512) 13 6.5 (0.256) 13.0 (0.512) 13 8 0(0.315) 13.0 (0.512)
033 F 13 6.5 (0.256) 13.0 (0.512) 18 6.0 (0.236) 18.0 (0.709) 18 0(0.315) 18.0 (0.709)
0.47  pF 13 7.0 (0.276) 13.0 (0.512) 18 7.0 (0.276) 18.0 (0.709) 18 9 0 (0.354) 18.0 (0.709)
0.68 pF 13 7.0 (0.276) 13.0 (0.512) 18 8.0 (0.315) 18.0 (0.709) 18 10.0 (0.394) 18.0 (0.709)
0.68 pF 18 6.5 (0.256) 18.0 (0.709)
1 uF 13 8.0 (0.315) 13.0 (0.512) 13 11 0(0.433) 13.0 (0.512) 18 12.0 (0.472) 18.0 (0.709)
1 uF 18 7.5(0.276) 18.0 (0.709) 18 0 (0.354) 18.0 (0.709) 25 10.0 (0.394) 25.0 (0.984)
1.5 uF 13 8 0(0.315) 13.0 (0.512) 18 11 0 (0.433) 18.0 (0.709) 25 10.0 (0.394) 25.0 (0.984)
15 uF 18 .5 (0.335) 18.0 (0.709) 25 0 (0.354) 25.0 (0.984) 30 11.0 (0.433) 30.0(1.181)
2.2 uF 18 9 5 (0.374) 18.0 (0.709) 18 13 0(0.512) 18.0 (0.709) 25 14.0 (0.551) 25.0 (0.984)
2.2 uF 25 8.5 (0.335) 25.0 (0.984) 25 11.0 (0.433) 25.0 (0.984) 30 13.0 (0.512) 30.0(1.181)
83 uF 18 11.0 (0.433) 18.0 (0.709) 18 15.0 (0.591) 18.0 (0.709) 25 17.0 (0.669) 25.0 (0.984)
3.3 uF 25 10.0 (0.394) 25.0 (0.984) 25 12.0 (0.472) 25.0 (0.984) 30 14.0 (0.551) 30.0(1.181)
4.7 uF 18 13.0 (0.512) 18.0 (0.709) 25 15.0 (0.591) 25.0 (0.984) 30 18.0 (0.709) 30.0(1.181)
4.7 uF 25 12.0 (0.472) 25.0 (0.984) 30 14.0 (0.551 30.0 (1.181) 40 11.0 (0.433) 40.0 (1.575)
6.8 uF 25 15.0 (0.591) 25.0 (0.984) 25 17.0 (0.669) 25.0 (0.984) 30 21.0 (0.827) 30.0(1.181)
6.8 uF 30 12.0 (0.472) 30.0(1.181) 30 16.0 (0.630) 30.0 (1.181) 40 13.0 (0.512) 40.0 (1.575)
10 uF 25 17.0 (0.669) 25.0 (0.984) 30 18.0 (0.709) 30.0 (1.181) 30 23.0 (0.906) 30.0 (1.181)
10 uF 30 14.5 (0.571) 30.0(1.181) 40 16.0 (0.630) 40.0 (1.575) 40 14.0 (0.551) 40.0 (1.575)
15 uF upon request upon request
22 uF upon request upon request
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SG 13/18/25/30/40

Range

TAV/AS

400 V DC /200 V AC

630 V DC /220 V AC

1000 V DC / 250 V AC

" Size Size Size
Capacitance Code D L Code D L Code D L

001 WF 13 5 (0.256) 13.0 (0.512) 13 s.o (0.315) 13.0 (0.512)
0.015 pF 13 0 (0.276) 13.0 (0.512) 18 0 (0.315) 18.0 (0.709)
0.022 WF 13 6.5(0.256) | 13.0(0.512) 13 0 (0.315) 13.0 (0.512) 18 0 (0.354) 18.0 (0.709)
0.033 pF 13 6.5(0.256) | 13.0(0.512) 18 5 (0.256) 18.0 (0.709) 18 11 0 (0.433) 18.0 (0.709)
0.047 yF 13 7.5(0.276) 13.0 (0.512) 18 .0 (0.276) 18.0 (0.709) 18 12.0 (0.472) 18.0 (0.709)
0.068 pF 13 8.0(0.315) | 13.0(0.512) 18 0(0.315) 18.0 (0.709) 25 11.0 (0.433) 25.0 (0.984)
01 WF 18 7.0(0.276) | 18.0(0.709) 18 10 0(0.394) 18.0 (0.709) 25 13.0 (0.512) 25.0 (0.984)
015 pF 18 8.5(0.335) | 18.0(0.709) 25 10.0 (0.394) 25.0 (0.984) 30 14.0 (0.551) 30.0 (1.181)
022 WF 25 9.0(0.354) | 25.0(0.984) 25 12.5 (0.492) 25.0 (0.984) 30 16.0 (0.630) 30.0 (1.181)
033 yF 25 9.5(0.374) | 25.0(0.984) 25 13.0 (0.512) 25.0 (0.984) 40 16.0 (0.630) 40.0 (1.575)
047 WF 25 11.0 (0.433) | 25.0(0.984) 25 14.0 (0.551) 25.0 (0.984) 40 19.0 (0.748) 40.0 (1.575)
0.68 pF 30 10.0 (0.394) | 30.0 (1.181) 30 12.0 (0.472) 30.0 (1.181) 40 21.0 (0.827) 40.0 (1.575)
0.68 WF
1 W 25 16.0 (0.630) | 25.0(0.984) 30 14.0 (0.551) 30.0 (1.181)
1 WF 30 11.0 (0.433) | 30.0(1.181) 40 15.0 (0.591) 40.0 (1.575)
15 |F 30 12.0 (0.472) | 30.0 (1.181) 30 16.0 (0.630) 30.0 (1.181)
15 JF 40 14.0 (0.551) | 40.0 (1.575) 40 16.0 (0.630) 40.0 (1.575)
22 |F 30 13.0(0.512) | 30.0 (1.181) 30 17.0 (0.669) 30.0 (1.181)
22 F 40 17.0 (0.669) | 40.0 (1.575) 40 18.0 (0.709) 40.0 (1.575)
33 |F 30 16.0 (0.630) | 30.0 (1.181)
33 F 40 20.0 (0.787) 40.0 (1.575)
47  WF
47  WF
6.8 UF
6.8 uF

10 UF

10 pF

15 uF

22 uF

TPC
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SG Series /A\V/X(

Packaging

BULK: Quantity Per Voltage Suffix — —
. Voltage
Capacitance g2\ T 100 v | 250V | 400V | 630 V 1000 V
001 pF 2000 | 1250
0.015 pF 2000 | 1000
0.022 F 2000 | 1250 750
0.033 F 2000 | 1250 500
0.047 F 2000 1500 | 1250 750
0.068 pF 2000 2000 1250 | 1000 500
010 pF 2000 2000 1250 | 1000 500
015 pF 2000 1500 1000 500 300
022 WF 2000 | 2000 1250 500 300 200
033 WF 2000 1250 1000 500 300 150
047 WF 2000 1250 750 500 300 150
068 uF 2000 1000 750 400 400 100
1 F 1500 750 750 400 300
15 F 1500 500 500 400 200
22 |F 900 400 300 300 200
33 F 800 400 300 150 <93 (3.66) -+
47 800 400 200 -+ 1.4 (.055)
68 |F 250 400 150 A < | (:039) max.
10 250 200 150 J d
K i
AMMOPACK (upon request) Suffix EN _?_ '
@ Capacitor (mm) 50..90 | 10.0... 140 | 15.0 ... 19.0 S
Space between capacitors | 10 £ 0.5 15+ 0.75 20+10 | || 77 . Q ;1_2
_ Voltage - [«8(.315) (.047)
Capacitance +1.0 (.039)
63V 100 V 250V | 400V 630 V [1000 V
~— 115 (4.53) —|
001 pF 1000 800
0.015 pF 950 800
0.022 pF 1000 800 700
0.033 F 1000 1000 400
0.047 F 1000 900 950 300
0.068 pF 1000 950 800 800 400
010 WF 1000 950 950 450 300
015 pF 1000 900 800 450 300
022 WF 1000 | 1000 800 700 350 200
033 JF 1000 | 1100 800 700 300 200
047 WF 950 950 700 400 300
068 WF 1000 800 450 450 350
1 F 1000 400 300 200 300
15 |F 800 400 450 350 200 S
22 | 700 300 300 300 200 *3(1 1'8?)6)\ 120
33 |F 400 300 200 200 4.72)
47 \F 300 300 400 ~T+3(118)
68 F 200 200 300
10 yF 200 200 300

% TPC



ST 22/36

Axial Leads 630 V- ... 10,000 V-

TAV/AS

APPLICATIONS

Non-inductive, insulated capacitor. Cylindrical, axial leads,
polyester wrapped, epoxy resin sealed.

Some examples of use:
High voltage filtering, TV line recuperation.

SPACELAB qualified.

Important: In frequency the voltages can be limited by the
nominal RMS current.

25 (0.984) min.

DIMENSIONS: millimeters (inches)
CSci)zdee L max. D max. 2508 Observations
22.0 10.0 ... 17.5 0.8
22 (0.866) (0.394 ...0.689) (0.031) BRI E (L, 5 LUl
36.0 10.0 ... 27.5 1.0
36 (1.417) (0.394 ..1.083) (0.039) Sl 2 G 2 bl
HOW TO ORDER
ST 36 4 \Y 0102 M -—
Type Class Voltage Capacitance Value Tolerance Suffix
Tape and Reel
See page 47
PERFORMANCE CHARACTERISTICS MARKING
Climatic category: 40/085/21 - Performance Class 1 Logo - IE---

Capacitance range: Cg 100 pF to 1.5 pF

Tolerances on Cg
(assoc. series):

+5%, +10%, +20% (E6)
(other values on request)

Nominal voltages: V,_630 V to 10,000 V

Test voltage: V, =125V, /1 mn

Tangent of loss angle: D.F. (see page 4)

Insulation resistance: IR (see page 5)

Capacitance and tolerance (CEl 62 code)
Nominal voltage

Date of manufacture

2 letter code

(year - month) according
to CEl 62

and available space

TPC e



ST 22/36

TAV/AS

NOMINAL VOLTAGE (V) AND CAPACITANCE VALUES (Cy)
DEPENDING ON THE DIMENSIONS

Reference
DIMENSIONS: ST
millimeters (inches) Vv
R-
Size | Max | Max| @ 630 1,000 1,600 2,500 | 5,000 | 6,300 10,000
10% A R
Code| L D Tvos Range of Capacitances (C; min. ... max.)
220 | 100 | 08 - 15nF/22 nF [6.8 nF ... 15 nF | 2.2 nF ... 4.7 nF | 150 pF/220 pF - -
(0.866) | (0.394) | (0.031)
220 | 125 | 08 - 33 nF/47 nF 22 nF 6.8 nF 330 pF/470 pF - -
22 | (0.866)| (0.492)|(0.031)
220 | 150 | 08 - 68 nF 33 nF 10 nF/15 nF 680 pF - -
(0.866) | (0.591) | (0.031)
220 | 175 | 08 - 100 nF 47 nF/68 nF 22 nF 1 nF - -
(0.866) | (0.689) | (0.031)
36.0 | 100 | 1.0 - 47 nF 15nF..33nF | 6.8nF .. 10 nF | 1.5 nF/2.2 nF 1nF 100 pF/220 pF
(1.417) | (0.394) | (0.031)
36.0 | 125 | 1.0 - 68 nF/100 nF 47 nF 15 nF/22 nF | 3.3 nF/4.7 nF 1.5nF 330 pF
(1.417)| (0.492) | (0.031)
36.0 | 150 | 1.0 - 150 nF 68 nF/100 nF 33nF 6.8 nF 22 nF/3.3nF | 470 pF/680 pF
(1.417)| (0.591) | (0.031)
36 36.0 | 175 | 1.0 - 220 nF 150 nF 47 nF 10 nF 4.7 nF 1nF
(1.417) | (0.689) | (0.031)
36.0 | 200 | 1.0 - 330 nF - 68 nF 15 nF - -
(1.417)| (0.787) | (0.031)
36.0 | 225 | 1.0 1pF 470 nF 220 nF 100 nF - 6.8 nF 1.5nF
(1.417) | (0.886) | (0.031)
36.0 | 250 | 1.0 1.5 uF - 330 nF - 22 nF 10 nF 2.2 nF
(1.417) | (0.984) | (0.031)
36.0 | 275 | 1.0 - 680 nF - 150 nF 33nF - -
(1.417)| (1.083) | (0.031)
CHARACTERISTIC CURVES
Influence of the frequency on the impedance (room temperature).
z
=== z == =
(Q) == (Q) } } i —=
Size : 22 Size : 36 —
100 10 .y,
10 1 Db 8o
e llx = 24
SN ey =& a8
> N ! ) N
1 01 AN A | L« %
‘\ Ill’ /‘ Il = T 4(
AN Py AN <N | 7 = <
N 4 )
0.1 Ny { o L% 001 l/ Al <
Y= %
0.01 64 0.001
1 10 1000 0.1 1 10 100
f (MHz) f (MHz)
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S4 07/10/15/27 — S8 10/14/18/31

S9 10/13/18/27/31 - ST 22/36

TAV/AS

Bulk M.O.Q. = 200
millimeters (inches)
Tape & Reel @ capacitor Quantities Pitch
' <4.0 10.0
Suffix: GA & GB
(0.0 < 0.157) Ll (0.394)
4<@P<6 1200 10.0
(0.161 < @ < 0.236) (0.394)
6<@<8 1000 10.0
(0.240 < @ < 0.315) (0.394)
8<@<9 800 10.0
(0.319 < @ < 0.354) (0.394)
. 9<@<145 20.0
Suffix: GA
(0.358 < @ < 0.571) <ty (0.787)
Suffix D E (ext)
GA 360 (14.173) 90 (3.543)
GB 360 (14.173) 79 (3.110)

TPC
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Guide for Customer’s Specific Requirements

TAV/AS

PRESENTATION

— Required shape
(rectangular or cylindrical case -
molded unit, etc.)

ELECTRICAL CHARACTERISTICS

Max. and min.

— Max. dimensions

— Required output terminals type

— One plate connected or not to
the case

— Environment

operating temperatures from to °C
Max. and min.
storage temperatures from to °C
Capacitance/Tolerance C uF %
Max. operating voltages Vg DC

(DC and AC) Vg RMS vV (F Hz)
Max. overvoltages Vg \Y

— Duration t ms

— Quantity N

— Frequency F Hz
Test voltage between terminals VvV, DC \

V_ RMS vV (F Hz)

Test voltage between shorted V; DC \Y
terminals and case V; RMS V  (F=50Hz
Max. currents

— Peak lcr A

- RMS I/RMS A

— Frequency F Hz
Voltage gradient (dv/dt), V/us

— Drawing (if necessary)

Marking
Standard

Other

Packaging
Bulk

One tape on reel

Application: Diagram of the circuit

Other information

(resistive (or) inductive coupling, ...

Waveforms, etc.)
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Normalized Series and Associated Values

TAV/AS

E6 | E12 | E24 | E48 | E9%
+20% | £10% | +5% | +2% | +1%
100 | 100 | 100 | 100 | 100
102

105 | 105

107

110 | 120 | 110

113

115 | 115

118

120 | 120 | 121 | 121

124

127 | 127

130 130

133 | 133

137

140 | 140

143

147 | 147

150 | 150 | 150 150
154 | 154

160 158

162 | 162

165

169 | 169

174

180 | 180 | 178 | 178

182

187 | 187

191

196 | 196

200 200

205 | 205

210

215 | 215

220 | 220 | 220 221
226 | 226

232

oa0 | 237 | 237

243

249 | 249

255

261 | 261

270 | 270 267

274 | 274

280

287 | 287

294

300 [ 301 | 301

309

E6 | E12 | E24 | E48 | E96
+20% | £10% | +5% | +2% | +1%
316 | 316

330 | 330 | 330 324
332 | 332

340

348 | 348

360 357

365 | 365

374

383 | 383

390 | 390 392

402 | 402

412

422 | 422

430 132

442 | 442

453

270 | 470 | 470 | 64 | 4%
475

487 | 487

499

510 [Mg11 | 511

523

536 | 536

549

560 | 560 =57 | 5oz

576

590 | 590

604

520 | 619 [ 619

634

649 | 649

665

680 | 680 | 680 [ a1 | Bal
698

715 | 715

732

750 | 750 | 750

768

787 | 787

820 | 820 806

825 | 825

845

866 | 866

887

910 909 909

931

953 | 953

976

TPC
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