
MULTILAYER

CERAMIC LEADED
CAPACITORS

Rated Volt age
V DC

Dielect ric Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. H max. T max.

50

100

COG (NPO)

COG (NPO)

±30 ppm I 'C

±30 ppm / 'C

10 to 3300

10 to 3300

J(±5%), K(±10'/0)

J(±5%), K(±10'/o)

5.08 mm
0.200"

5.08 mm
0.200"

5.08 mm
0.200"

5.08 mm
0.200"

3.18 mm
0.125"

3.18 mm
0.125"

Rated Volt age
V DC

Dielect r ic Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. H max. T max.

50

100

X7R

X7R

±15%

±15%

220 t o 100000

220 to 68000

K(±10'/0), M(±20%)

K(±10%), M(±20%)

5.08 m m
0.200"

5.08 mm
0.200"

5.08 mm
0.200"

5.08 mm
0.200"

3.18 mm
0.125"

3.18 mm
0.125"

Rated Volt age
V DC

Dielect ric Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. H max. T max.

50 Z5U +22 to -56% 10000 t o150000 M(±20%) 5.08 mm
0.200"

5.08 mm
0.200"

3.18 mm
0.125"25

Radial Leaded SERIES
Features
•  NPO & X7R dielectrics in 50 and 100 volt rating. Z5U in 50 volt rating.
•  Radial configuration with choice of 2 standard lead spacings.
•  Avalable in Bulk and Tape & Reel Packing (EIA Standard).

Radial Series CRNPO

Radial Series CRX7R

Radial Series CRZ5U

PART NUMBERING

1
Series:
CRNPO, CRX7R, CRZ5U

Cap Value:
3 Digit EIA Code

111111111111t EV I I IMI ID ILM1VIEC S

Introduction:
Radial and Axial Epoxy coated multilayer ceramic capacitors available in popular  NPO,
X7R and Z5U dielectrics. Ideal for industrial and general purpose electronics applications.
These capacitors are available in both Bulk and Tape &  Reel packing for  automatic
insertion.

Series Specifications: N P O  X 7 R  Z 5 U
Temperature Range in 'C: - 5 5  to +125 - 5 5  to +125 + 1 0  to +85
Dissipation Factor 0
/0 @ 2 5 ° C  
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Insulation Resistance @ 25°C: 1  G Ohm or  1  G Ohm or  1  G Ohm or
(minimum of) 1 0 0  Ohm F 1 0 0  Ohm F 1 0 0  Ohm F

Tol Code:
- 5 %

K -  1 0 %
M 2  0 '/0
Z -  - 20  +80%

Voltage Code:
050 -  50VDC
100 -  100VDC

Lead Style:
B -  2.5m m
D -  5.0m m
X -  Axial

Style B -
s = 2.5 ± 1.0mm (0.1 ±  0.04")
measured 1 mm(0.04") below body.

Style D -
s = 5 -± 1.0mm (0.2 ± 0.04")
measured 1mm(0.04") below the lead
form.

Packaging:
I  -  T ape
B -  Bul k
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M U E R  111111011111MMTIHICS

Rated Volt age
V DC

Dielect ric Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. D max.

50 COG (NPO) ±30 ppm I 'C 10 to 750 J(±5%), K(±10%) 5.0 mm
0.200"

3.0 mm
0.120"

Rated Volt age
V DC

Dielect ric Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. D max.

50 X7R ±15% 560 t o 15000 K(±10'/0), M(±20rY0) 5.0 mm
0.200"

3.0 mm
0,120"

Rated Volt age
V DC

Dielect ric Temperature
Coef f icient

Capacit ance Dimensions

Range pF T olerance L max. D max.

50 Z5U +22 to -56% 1000 t o100000 M(±20%)
Z(-20 t o +80'/o)

5.0 mm
0.200"

3.0 m ix
0.120"

Series Specifications: NPO X7R Z5U

Temperature Range in °C: -55 to +125 -55 to +125 +10 to +85

Dissipation Factor 0
4, @ 2 5 ° C  
& 1 K H z
:

0.25 max 2.5 max 3.0 max

Insulation Resistance @ 25°C: 1 G Ohm or 1 G Ohm or 1 G Ohm or

(minimum of) 100 Ohm F 100 Ohm F 100 Ohm F

Introduction:
Radial and Axial Epoxy coated multilayer ceramic capacitors available in popular  NPO,
X7R and Z5U dielectrics. Ideal for industrial and general purpose electronics applications.
These capacitors are available in both Bulk and Tape &  Reel packing for  automatic
insertion.

Axial Leaded SERIES
Features

•  Available in the three popular dielectrics.
•  Axial configuration suitible for a variety of mounting options.
•  Avalable in Bulk and Tape & Reel Packing (EIA Standard).

Axial Series CANPO

Axial Series CAX7R

Axial Series CAZ5U

PART NUMBERING
1 1

Series:
CANPO, CAX7R, CAZ5U

Cap Value:
3 Digit EIA Code Tol Code:

- 5 ' / 0
K -  10 ' / 0
M - 2 0 %
Z -  - 20  +80%

Voltage Code:
050 -  50VD C
100 -  100VDC

MULTILAYER

CERAMIC LEADED
CAPACITORS

DO   L

(
t  1  2 5 .4 m m  min.

0.5mm I
- -  
( 1 .
O "  
m i n
. )  
-
'

(0.02")

Lead Style:
B -  2.5m m
D -  5.0m m
X A x i a l

Packaging:
T -  T ape
B -  Bul k
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DIPPED
TANTALUM

CAPACITORS

Str a igh t, Unev en, 5 mm  Lead  Spac ing A
Straight, Even, 2.5mm Lead Spacing 6
Straight, Uneven, 2.5mm Lead Spacing

0.
1

Straight, Even, 5mm Lead Spacing D

Outside Hockey Stick, Even, 5mm Lead Spacing E

Case Siz e A

is 1 0 %

Capac itance tiF Code
0.
1

F

10 106

D Max . 4.5 4.5 5 5 5.5

22

6 5 7
H Max 8 5

336

10 10.5 10.5 11.5 11.5 12

68 686

Case Siz e

105 100 107
1.5 155 1 50 157

D Max

225

8.5 9 9 9 1
0

10
H Max 13 14 14 14.5 16 17 18.5

Capac itance 1JE Code

is 1 0 %

Capac itance tiF Code
0.
1

104 10 106
0.15 154 15 156
0 .22 224 22 226
0 .33 334 33 336
0 .4 7 474 47 476
0 .6 8 684 68 686
1
.
0

105 100 107
1.5 155 1 50 157
2.2 225 220 227
3.3 335 330 337
4.7 475 470 4 7 7

6.8 685 680 687

Capacitance Tolerance *20clo is 1 0 % ± 5 %

63

Code

1
0

A

16

20

Rated Vo ltage

35 V

50

2 D ig it Voltage  Code'
Rated Vo ltage 4V 6.3V 10V 16V 20V 25V 35V
Code 04 06 1

0
16 20 25 35

Lead Sty le  Code

Voltage
Rating

Voltage
Code

3.15 F
63

1
0

A

16

20

25

35 V

50

(EXAMPLE)

Capac itance

1

3 D ig i t Capac itanc e C ode:

MARKING
The capaci tance value, vol tage and polar i ty detai ls are marked
on the capacitors. Polarity is indicated by a '+' SIGN and/or  a thick
line near  the posi tive terminal. F or  marking the capacitance and
voltage, di fferent conventions  are used. The methods  general ly
fol lowed are mentioned below:

1. Capacitance value is indicated in digits followed by the symbol for micro
farads ( p ) and  voltage is indicated in digits followed by 'V'.

2. Capacitance value in micro farads and voltage in volts are indicated in digits
without mentioning any or either of the units.

3. Capacitance value is indicated as per the three digit capacitance code shown
on page 29. Voltage is indicated in voltage codes as shown in Table 3.

ORDERING INFORMATION

Example below indicates:
TD Series, E Case Size, 10pF, 20% Tol., 10 Volts, Straight leads, Uneven, 5mm LS, Bulk pack.

1
Ser ies

Series  Code: T D

Case Code

Case Code A  th r ough
CASE D IMEN SION S IN  MILL IMETER S

l 101
A

First Tw o  D ig its  Repres ent Sign ific an t Figures  o f  Capac itanc e in  Pic ofarads .
Third D ig it Indic ates  N umber  o f Zeros

Tolerance

Capacitance Tolerance Code,

Package Sty le   Code

Bulk

Tape &  Reel
Ammo Packing A

1 1 1 1 1 1
2
1 P E I D  
1 1 1 1
1 1 1 1
1 1 1 1
1 . 1 1
1 1 1 1
1 5

6
A A

0

TABLE 3

Additional marking options:
The parts may have the following additional markings based on the part size and
process convenience.
1. Tolerance marking of ±5ci/o, -±10%, -±20'/0 or

J. K, M, indicating the
corresponding tolerances.

2. Brand marking indicating the manufacturer's
name or logo.

1B
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Case
Code

Dimensions in mm Dimensions in Inches
D max. H max. D max. H max.

A 4.5 8.5 0.177 0.335
B 4.5 9.0 0.177 0.354
C 5.0 10.0 0.197 0.394
D 5.0 10.5 0.197 0.413
E 5.5 10.5 0.217 0.413
F 6.0 11.5 0.236 0.453
G 6.5 11.5 0.256 0.453
H TO 12.0 0.276 0.472
J 8.0 13.0 0.315 0.512
K 8.5 14.0 0.335 0.551
L 9.0 14.0 0.354 0.551
M 9.0 14.5 0.354 0.571
N 9.0 16.0 0.354 0.630
P 10.0 17.0 0.394 0.669
R 10.0 18.5 0.394 0.728

Capacitance Rated Voltage V  DC
p F Code 6.3 10 16 20 25 35 50

0.1 104

16 22 32

VS 5

A A
0.15 154

28 40

A A
0.22 224 A A
0.33 334 A A
0.47 474 A A
0.68 684 A B

1 105 A A A C
1.5 155 A A A A D
2.2 225 A A A A B E
3.3 335 A A A B B C F
4.7 475 A A B C C E G
6.8 685 A B C D D F H
10 106 B C D E E F J
15 156 C D E F F H K
22 226 D E F H H K L
33 336 E F F J J M
47 476 F G J K M N
68 686 G H L N N

100 107 H K N N
150 157 K N N
220 227 M P
330 337 P

VR 6.3 10 16 20 25 35 50

VO 4 6.3 10 13 16 22 32

VS 5 8 13 16 20 28 40

INTRODUCTION

The T D  Ser ies, d u e  t o  i t s  good  electr ical  character istics, i s
recommended f or  professional  and  industr ial  appl ications. T he
extremely stable oxide layer of the TD solid tantalum capacitor allows
only a  very low  leakage current even after  long storage. The solid
electrolyte provides stable electrical performance over wide ranges and
long time periods.

FEATURES:

•  HIGH  TEMPERATURE RANGE OF -55 TO +125°C

•  LOW  LEAKAGE CURRENT AND DISSIPATION FACTOR

•  COMPACT SIZE FOR SPACE SAVING DESIGN

•  NO DEGRADATION EVEN AFTER PROLONGED STORAGE

•  HUMIDITY, SHOCK AND VIBRATION RESISTANT SELF
INSULATING ENCAPSULATION

•  DECREASING FAILURE RATE INDICATING ABSENCE OF
"WEAR-OUT" MECHANISM

GENERAL SPECIFICATIONS

CAPACITANCE: 0.1 pF  to 330 pF.

VOLTAGE RANGE: 6.3VDC  to 50VDC.
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TEMPERATURE RANGE: -55°C  to +125°C with Derating above
85°C as per  Table 4.

DISSIPATION FACTOR: 0.1 to 1.5pF 4°/0, 2.2 to 6.8pF 6°/0,
10 to 68pF > 6 8 p F  10°/0 at 120Hz.

LEAKAGE CURRENT: Not More Than 0.01CV p Amps or
0.5 pA which ever is greater.

FAILURE RATE: 1/0 per 1000 Hrs.

LIFE TEST DETAILS

Capacitors shall withstand rated DC Voltage applied at 85*C for 2,000
Hours. After  the test:

1. Capacitance change shall not exceed ±10'/0 of the initial value.

2. Dissipation factor shall be within the normal specified limits.

3. Leakage current shall be within the normal specified limit.

4. No remarkable change in the appearance. Marking shall remain
legible.

TABLE 4
VOLTAGE DERATING ( 85 C -  125°C)

VR - Rated Vol age, V O - Operating
Voltage, VS - Surge Voltage

TD SERIES

Case Dimensions TD Series

Case Codes TD Series

,
2.5 ± 0.5: FORM C
5.0 ± 0.5: FORM A

0 0.5

-  -
2.5 0 . 5 :  FORM B
5.0 -± 0.5: FORM D

0 0.5

I H

3 max

14 *3

5.0 0 . 5 :  FORM E
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