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DIMENSIONS [mm]

R Series Tantalum Chip Capacitors
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[A2, A cases] [B3, B2 cases] [B, C, D and D2 cases]
82‘22 L Wh W2 H pa %
A2 3.2402 | 1.610.2 12401 | 1.2 MAX. | 0.830.2
A 3.240.2 1.60.2 1.240.1 1.680.2 | 0.840.2
B3 3.5+0.2 | 2.8+0.2 2.240.1 | 1.2 MAX.-| 0.810.2
B2 35402 | 2.8+0.2 2.340.1 1.940.2 | 0.840.2
B 47403 | 2.620.3 1.410.1 21403 | 0.8t0.2 | 0.4C
c 6.010.3 | 3.2+03 | 2.2+0.1 2.5+0.3 13102 | 0.4C
D2 58403 | 4.6+0.3 | 2.4+01 3.2+03 1.3+0.2
D 7.310.3 | 4.330.3 | 2.410.1 2.8+0.3 1.3:0.2 | 0.5C
(STANDARD C-V Value REEE@F,,NQE BY CASE CODE)
DL rated B IO
volge| 4 8.3 10 16 | 20 25 35 50
uF % e .
0.010 I
0.015
0.022
0033
0.047 A
0.088 A
0.10 A A
0.15 A A
022 A B2
0.33 A B2
0.47 A (B2B| B2
0.68 A B2B| C
1.0 A 1B2B| C
1.5 A A B2B| C c
22 A CA B2 B c D
3.3 A A B2 B c CD|DD2
47 A g2 B c ¢ |(pep| D
6.8 B2 B 1 c C |p2D|D2D
10 B2 B c ¢ |p2p|D2D
15 C C |pe2pi{D2D
22 o] ¢ rp2D{D2D
33 cC |pzD|D2D
a7 D2D|D2D
68 Dz D
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PERFORMANCE CHARACTERISTICS

Operating temperatura range
—55 to +125°C with proper voltage
derating as shown in following table.
DC working voltage and surge voltage

Rated voltage 12.5] 4 16.3/10|16|20|25|38

50

at B5°C )2.5| 4 [6.3)10]16|20(25

50

Working T
at 125°C |1.612.5| 4 |6.3(10{13|16|22

Surge |atB5°C |3.3/5.2( 8 |13(20|28(33 |48

&R
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Capacitance (at 20°C, 120 Hz)
Range 0.047 pF 10 470 uF
Tolerance + 20%, (F10%)
Capacitance change with temperature
Not to exceed ~12% a1 -55°C, +12% at
85°C and +15% at 125°C
Tangent of lose angle (at 20°C, 120 Hz)
(STANDARD)
0.047 uF to 4.7 uF
6.8 uFto 68 uF
(EXTENDED)**
2.5Vdcto 10 Vdc less than 0.08
16 Vdc'to 35 Vde  less than 0.08
DC leakage current {at 20°C)

0.01 C-V* yAor 0.5 pA whichever is greater
Damp heat (90 to 95%-RH at 40°C, 56 days (1344 h))
Capacitance change 5% (+12%)¥**

Tangen of loss angle  150% of initial
requirements
DC Leakage cugrent  initial requirements
Endurance (al 85°C, DC rated vohagﬁ‘,\hzqoolh)\
Capacitance change  110% (£12%)%**
Tangent of loss angle  initial requirements
DC Leakage curfent  125% of
initial requirements
Resistance to soldering heat .
(solder reflow at 260°C, 10 sec. ‘
or solder dip at 260°C, 5 sec.)
- Capacltance change  +5% (+12%)***
\ Leakage current initial requirements
Tangent of loss angle  initlal requirements
NEC obtained |EC Qualification Approval on R

series Standard Ratings on Seplember, 1987.
“ ! Proauct of capachance In uF and vohiage In v

“+ . Relar 1o slandard ratinpe. abcut tangent of ioss angle of 1he
following kems

2.5VN5 uF 22 uF, 4VI0 4iF, 15 uF, 22 uF, 6.3 VA5 uF prod-
ucis In A2 case,

2.5V/a7 jiF, 68 iF, 4V133 jF, 47 jiF, 6.3V/22 uF, 33 uF grod-
UCKS (N A CASe,

2 5Y/47 yiF, 88 yF, AV/A3 pF, 47 yF, 6 3V/22 uF, 33 uF, 47 uF,
10V/22 uF pwoducls in B case

2 5V/150 juF, av/100 uF, B 3V/E8 uF producie In B2 cass
25V/220 pF, 47Q uF, 4V/150 pF, 220 uF, 8,3V/100 uF, 150 pF,
22Q 5iF products in C cuse

2.5V/A3D pF, 4V/220 pF, B.3V/150 uF, 10V/100 pF producia
In D2 case

2 SV/AT0 uF, 4V/330 uf, 6 3V/220 uf, 10V/450 uF, 16V/100
uF producie in O case

- Capacnance changa of £ 124% applies ©

Z5V/AT uF w22 pF AV/AT7 uF o 22 pF B.AVASY yF 1o 16
HF 10VR2.2 (F 1910 uF 1BV/AS uF 2.2 pF 20V uF 1.6
#F producis in A2 anze, 2.5V/15 pF lo 47 uF, AV/10 uF 10
47 uF.63V/86 uF 1033 pF, 10V/4.7 uF 10 10 uF, 16VA4.3
UF 1068 uF.20V/22 pF w47 uf, 25V.3 uF, 2.2 uF, 35V/
1 WF, 1.5 F producis in A case, 2 5V/A3 uF 10 150 4F,

less than 0.04
less than 0.06
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FROM NEC CORPORATE APPLICATIONS

Discription

NEC's tantulum capacitorg offer the designer advanced
technological design and exceilent performance charac-
teristics for filtering, by-passing, coupling, decoupling,
blocking and R. C. timing circuits. They are used exten-
sively in industrial, commercial, entertainment, and medi-
cal electronic equipment.

The tantalum capacitor is inherently very reliable and
there is significant evidence that this reliability improves
with age—parhaps indefinitely. Capacitance loss with age
and other problems often associated with liquid electro-
{ytes are non-existent in solid elactrolyte tantalums.

(TUE) 08. 29" 00 08:13/8T. 08:12/N0. 3561€76355 P

A process used further to improve the raliability of the
tantalums is to burn them in at elevated voltages at 85°C
for extended perlods of time, thus eliminating high leak-
age and other undesirable characteristics. This process
is based on the fact that solid electrolyla tantalum ca-
pacitors do not conform to the exponential distribution
of time orderd faflures, but,-instead exhibit a constantly
decreasing failure rate.

If you specify NEC tantalums, you can feel confident that
you are getting the best poassible quallty, reliabllity, and
price available,

CHIP TANTALUM CAPACITORS

Convantional Type
Operating DC Rated ) Capacitance | DC Leakage
Serles | Temperature voltage Capacitance | Tpiarance Current Tangent of Fealures
Range('C) Range(V) Range(ufF) (%) (iA) loss angle
. v .
(STANDARD) |(STANDARD)|  +20 p.01 O 0510047 10 4.7 4F 1 0.04]  grandarg
4 to 50 0.047 toc 68 +10 greater 6.8 t0 688 uF ;0,08
R -5 125 )
Sto+ 0.01 OV* or 0.6 |25 Vde to 10 Vdce*n
(EXTENDED) |(EXTENDED) 20 whichever i t0.08100.468) o L
2.510 35 0.1 10 470 £10 | Jrcater 16 Vdc to 35 Vde urize
:0.06, 0.10
0.01 CV* or 0.5
5vs -55to +125 2.5t 16 0.33to 10 120 whichever I8 0.1,0.2 &Y Uitra miniatyrtzed
greater
0.01 CV* or0.5 0.1to4.?
A © E 7 uF : 0.04
SVH —55 to +125 10to 35 01t033 ﬁg whlcll1ever is 8.8 10 33 ﬁF : ggﬁ Higher performance
groalar
0.01 CV*or 0.5
+20 1104.7 yuF : 0.04 o
SVF | -55t0 +125 10 10 50 11047 110 ;rh;::v;vef ls 6.8 to 47 uF : 0,06 | Fuse built-in
0.01 CV*oro.5
5vZ -55 10 +125 41010 10 to 330 220 whichever is 0.08 t0 0.14 1*4) Low ESR
greater
NeoCapacaitor (Functional Palymar Tantalum Capacitors)
01CV¥or3
PSL -55 to +105 41010 3310330 +20 whichaver is 0.09 to 0.50 9 Ultra-low ESR
greater
- 0.1CV¥*or3
PSN -55 to +85 41018 3.3 to 220 420 th:revef '8 0.09 to 0,50 (*S) Low ESR
greater

(*):Praduct of capacitance in uF and voltage in V.
(*2):Refer to Standard Ratings on page 9,10
(*3):Refer to Standard Ratings on page 12
(*4):Refer to Standard Ratings on page 20
(*5):Refer to Standard Ratings on page 28
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FROM NEC CORPORATE APPLICATIONS
(R SERIES EXTENDED C-V Value REFERENCE BY CASE CODE)

(TUE) 08. 29" 00 08:13/8T. 08: 12/N0. 3561978356 P 4

%ﬁ%ﬁ 256 4 6.3 10 16 20 25 35
uF

0.10 A2

0.15 A2

0.22 A2

0.33 A2

Q.47 A2 A
0.68 A2 A2 A A
1.0 A2 A2 | AZA | A A
1.5 A2 A2 A2z | A2A | A |AB2B
2.2 A2 A2 A2 | A2A | A | AB2 | B2B
33 A2 A2 | Azal A |[AB2|B2B | B2
4.7 A2 AZ | A2A | A2A | AB2 |AB2B| B2 C
6.8 A2 | A2A | A2A | AB2 |AB3B28| B2 c c
10 A2 | A2A |A2aB2|mamms| B2 |B2C| C | D2D
15 A2 A |AzAB2iMpBIRA|B3B2| B2C | C |[D2D| D
22 ‘A2 A |RABKB|AB3B2Z]83B2C| B2C |CD2D| D

a3 AB3,82 |AB382 [ARIBC| B2,C |C,02D| D2,D

47 AB3,B2 ARIB2C|B3,B2,C|B2CD2D[C,D2D| D

68 AB3B2| B2,C |R2CO2D|CD2D| D

100 B2 |B2chopiR2cmp|c,D2D| D

150 B2 |c,DzD|CD2ZD| D

220 c |cozpl Ccp o

330 D2 | CD D

470 cD D

MARKINGS

The standard marking shows capacitance, DC rated voltage, and polarity.

14F 10V
@IA105

i~Capac:.|(emca cade In pF

= Polarity

IT<MIO>»D®

DC rated voliags
2.8V

4y
$ 6.3V
ov
.16V
20V
- 25V
- 36V
50V

[AZ2, A cases]

@

104F 4V

1 0 — Capacnance iny F

4R

Production date coge

DC reted volrage

Polarity

[B3, B2 & D2 cases]

AV/100 uF, 6 3VI6B uF, 100 uF, 10V/4.7 kF products in B2
cage, 2 5V/220 uf, 470 uf, VNS0 uF o 330 4F, B.3V/100 uf,
'10V/88 uF, {6V/4T uf products in C case, 2,5V/130 uF, Av/
220 uF, 6.3¥/150 uF, 10V/100 uF products iy D2 casa, 2.5V/
470 pF, 4V/330 pF, 470 uF, 6.3¥/220 pF, 330 pF, 10VA 50 uf,
220 yF,16V/100 1,F greduas In D ease.

Cepacitance change of =15% applies to all products of B3
GRS,

See page 21, 22 for taping specification,

10uF 6.3V
L ity
— Polarity
—— Capacuance In g F
—— DC rated voltage
[B case]
10#F 6.3V

©

Palalicy

Capacitance n gF

10
6R

Production date code
OC rated voliage

{C, D cases)

{Marking of production date code]

Y Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. , | Sep- | Oct. | Nov. | Dec.
1999 a b C d 2 1 g h i k | m
2000 n p q r 8 t u v w X y z
2001 A B c D E F G H J K kL M
2002 N P Q R 5 T U \4 w X Y y4

NOTE : Producton date code vAll resume far begining n 2003,
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PART:NUMBER SYSTEM

{) « BulK
NR A 475 M‘gr__
T
@ DC rated voitage n volts

Capacnance iolerance
M 120%
K -x10%

—— Capacitance (pF)
First two digits represent significant iguee. Third digtt spectfies number of zeros 1o foilow.

, L—— Caseg code

' A2 case

" A case

' B3 case

' B2 case

' B case

.C case

, D2 case
D case

' — NEC R Series

= Tape & Reel

O CWUsS>C

NR'A 475 M D4 R 8

Tapewdth(8mm U, A W, S12mm B, C, T,D)

Tape & Reel
vf@ R: Reel diarmeter 180 mm (7 09 inch) P Reel diameter 330 mm (13 inch)
Orientation i Orientation .
C O O Feed drect ° ° Fead dirsoli

—— Feed direction —— Feed direction

' et E] D L !.ij f

Tape Tape
@ Palarity mark @ Polarity mark co

o
st

KUY

Y
W
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