489D, 499D

Vishay Sprague

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

"
A

ELECTRICAL CHARACTERISTICS
Operating Temperature: - 55 °C to + 85 °C:

-55°Cto+125°C: Type 499D

FEATURES

« Terminations: standard SnPb, 100 % Tin available

. Pb-free
e Large capacitance range

Available

RoHS*

COMPLIANT

e Encapsulated in a hard orange epoxy resin

¢ Large variety of lead styles available

e Supplied on tape and reel or ammopack

e Low impedance and ESR at high frequencies

APPLICATIONS

¢ Offer a very cost effective solution in the consumer,
industrial and professional electronics markets. The
capacitors are intended for high volume applications.

Type 489D

ORDERING INFORMATION
489D 686 X0 6R3 D 2 A E3
TYPE CAPACITANCE CAPACITANCE DCVOLTAGERATING  CASE LEAD STYLE PACKAGING RoHS
| TOLEIIRANCE AT * 85°C CODE | COMFTLIANT
489D Expressed in X0=%+20% Expressed by zeros if | |See Table| | 1,2,3,4,6,9| | A= Ammopack | | E3 =100 % tin

Standard + 85 °C || picofarads. The | | X9=+10% needed to complete Ratings See B = Reel pack, | | termination

499D firsttwo digits are the 3 digit block. A and Case| |description on| | positive leader | | (RoHS compliant

Standard +125°C || he significant decimal point is Codes next page C = Reel pack, | | design)

Low IL figures. The third indicated by an "R" C/e_g%tmi Ig:glf r ?elfnqli(nZti?)ng
is the numb(-.:-r of (6R3 = 6.3 volts). (standard design)
zeros following.

LEAD STYLE CONFIGURATIONS AND DIMENSIONS (MAX) in millimeters
BULK : CODE V REEL/AMMO : CODEA, B, C
1&3 2&4 6 2&4 6
D MAX, D MAX. D MAX, D MAX. D MAX. D MAX.
. T T 1 r
Max. M H2 H3 H4
+ - MAX. MAX. MAX.
+ i Upper edge l + +
of Printed + l + l
o Mo T ) Circuit Board R
(. 4515 | I
1 15 Min, 15 Min. | |
Nl 20 Max 20 Max. | I
N l P05 | 1.140.05 A S A
3 I \‘ P | T L U
T P05 e pa——— = —
[ [ P+0.5 P+0.5
- e - e
P+0.5 P+0.5
LEAD STYLES 1-2-3-4 STYLE 6 STYLE 9 STYLES 2-4 STYLE 6
CASE D P H P H1 P H2 P H3 P H4
A 3.7 25 7.0 5 11.0 5 10.0 25 7.0 5 11.0
B 4.0 25 75 5 11.5 5 10.5 25 7.5 5 115
C 4.5 25 8.0 5 12.0 5 11.0 25 8.0 5 12.0
D 5.0 25 9.0 5 13.0 5 12.0 25 9.0 5 13.0
E 5.5 25 10.0 5 14.0 5 13.0 25 10.0 5 14.0
F 6.0 25 11.0 5 15.0 5 14.0 25 11.0 5 15.0
H 6.5 25 12.0 5 16.0 5 15.0 25 12.0 5 16.0
M 10.0 5.0 145 - - 5 18.0 5.0 14.5 - -
N 11.0 5.0 16.0 - - 5 19.0 - - - -
R 12.0 5.0 19.0 - - 5 22.0 - - - -

* Pb containing terminations are not RoHS compliant, exemptions may apply

www.vishay.com
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489D, 499D

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

Vishay Sprague

LEAD STYLE

LEAD STYLE 1:

Straight leads,
2.5 mm Lead Space,
Uneven Length

LEAD STYLE 3:

Straight leads,
5 mm Lead Space,
Uneven Length

LEAD STYLE 2:

Straight leads,
2.5 mm Lead Space,
Even Length

LEAD STYLE 4:

Straight leads,
5 mm Lead Space,
Even Length

LEAD STYLE 6:

Shouldered leads,
5 mm Lead Space

]
:

LEAD STYLE 9:

Snap-In leads,
5 mm Lead Space

I
6

STANDARD RATINGS, CASE CODES AND LEAD STYLE

RATED VOLTAGE Ug AT + 85 °C

LEAD STYLE
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6.3V

iov
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489D, 499D

Vishay Sprag

ue

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

STANDARD RATINGS

489D 499D 489D, 499D
TYPE MAX. DCL MAX. DCL MAX. DF, 100 Hz
Cr (MF) CASE CODE PART NUMBER AT +25 °C AT +25°C AT +25°C
(HA) (nA) (%)
Ur =3 VOLT AT + 85 °C, SURGE =4V Uc =2V AT + 125 °C, SURGE = 2.6 V (ONLY 499D)
6.8 A 489D685X(*)003A_ _ 1.0 0.5 6
10.0 B 489D106X(*)003B_ _ 1.0 0.5 8
15.0 B 489D156X(*)003B_ _ 1.0 0.5 8
22.0 C 489D226X(*)003C_ _ 1.0 0.5 8
33.0 C 489D336X(*)003C_ _ 14 0.7 8
47.0 D 489D476X(*)003D_ _ 2.1 1.1 8
68.0 D 489D686X(*)003D_ _ 3.0 1.6 8
100.0 E 489D107X(*)003E_ _ 4.5 2.4 10
150.0 H 489D157X(*)003H_ _ 6.7 3.6 10
220.0 M 489D227X(*)003M_ _ 9.9 5.2 10
330.0 N 489D337X(*)003N_ _ 14.8 7.9 10
470.0 N 489D477X(*)003N_ _ 21.1 11.2 12
680.0 R 489D687X(*)003R_ _ 30.6 16.3 12
Ugr =6.3 VOLT AT + 85 °C, SURGE =8V Uc =4V AT + 125 °C, SURGE = 5.2 V (ONLY 499D)
4.7 A 489D475X(*)6R3A_ _ 1.0 0.5 6
6.8 A 489D685X(*)6R3A_ _ 1.0 0.5 6
10.0 B 489D106X(*)6R3B_ _ 1.0 0.5 8
15.0 B 489D156X(*)6R3B_ _ 14 0.7 8
22.0 C 489D226X(*)6R3C_ _ 2.0 1.1 8
33.0 C 489D336X(*)6R3C_ _ 3.1 1.6 8
47.0 D 489D476X(*)6R3D_ _ 4.4 2.3 8
68.0 D 489D686X(*)6R3D_ _ 6.4 3.4 8
100.0 E 489D107X(*)6R3E_ _ 9.4 5.0 10
150.0 M 489D157X(*)6R3M_ _ 14.1 7.5 10
220.0 M 489D227X(*)6R3M_ _ 20.7 11.0 10
330.0 N 489D337X(*)6R3N_ _ 31.1 16.6 10
470.0 R 489D477X(*)6R3R_ _ 44.4 23.6 12
680.0 R 489D687X(*)6R3R_ _ 64.2 34.2 12
Ur =10 VOLT AT + 85 °C, SURGE =13 V Uc =7V AT + 125 °C, SURGE = 8.6 V (ONLY 499D)
3.3 A 489D335X(*)010A_ _ 1.0 0.5 6
4.7 A 489D475X(*)010A_ _ 1.0 0.5 6
6.8 B 489D685X(*)010B_ _ 1.0 0.5 6
10.0 B 489D106X(*)010B_ _ 1.5 0.8 8
15.0 C 489D156X(*)010C_ _ 2.2 1.2 8
22.0 C 489D226X(*)010C_ _ 3.3 1.7 8
33.0 D 489D336X(*)010D_ _ 4.9 2.6 8
47.0 D 489D476X(*)010D_ _ 7.0 3.7 8
68.0 E 489D686X(*)010E_ _ 10.2 5.4 8
100.0 M 489D107X(*)010M_ _ 15.0 8.0 10
150.0 M 489D157X(*)010M_ _ 22.5 12.0 10
220.0 N 489D227X(*)010N_ _ 33.0 17.6 10
330.0 R 489D337X(*)010R_ _ 49.5 26.4 10
489D Type part number 489D, 499D
(*) Insert O for + 20 % tolerance or 9 for + 10 %
_ _ Case code/lead style see case code table
PACKAGING QUANTITIES
CASE CODE A | B | [ D F H M N R
BULK 500 100
AMMOPACK 2500 2000 1500 500
REEL PACK 2500 2000 1500 500
www.vishay.com For technical questions, contact: eurotant@ vishay.com Document Number: 42070
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489D, 499D

Resin-Coated, Radial-Lead Vishay Sprague
Solid Tantalum Capacitors

STANDARD RATINGS
489D 499D 489D, 499D
CaF) | OASECODE | pie | MAKDOL | Dol | wecon o
(bA) (WA) (%)
Ur=16 VOLT AT + 85 °C, SURGE =20 V Uc=10V AT + 125 °C, SURGE = 13 V (ONLY 499D)
2.2 A 489D225X(*)016A_ _ 1.0 0.5 6
3.3 B 489D335X(*)016B_ _ 1.0 0.5 6
4.7 B 489D475X(*)016B_ _ 1.1 0.6 6
6.8 Cc 489D685X(*)016C_ _ 1.6 0.8 6
10.0 C 489D106X(*)016C_ _ 24 1.2 8
15.0 D 489D156X(*)016D_ _ 3.6 1.9 8
22.0 D 489D226X(*)016D_ _ 5.2 2.8 8
33.0 E 489D336X(*)016E_ _ 7.9 4.2 8
47.0 F 489D476X(*)016F_ _ 11.2 6.0 8
68.0 M 489D686X(*)016M_ _ 16.3 8.7 8
100.0 N 489D107X(*)016N_ _ 24.0 12.8 10
150.0 N 489D157X(*)016N_ _ 36.0 19.2 10
220.0 R 489D227X(*)016R_ _ 52.8 28.1 10
Ur =20 VOLT AT + 85 °C, SURGE =26 V Uc=13 V AT + 125 °C, SURGE = 16 V (ONLY 499D)
1.5 A 489D155X(*)020A_ _ 1.0 0.5 4
2.2 B 489D225X(*)020B_ _ 1.0 0.5 6
3.3 C 489D335X(*)020C_ _ 1.0 0.5 6
4.7 C 489D475X(*)020C_ _ 1.4 0.7 6
6.8 D 489D685X(*)020D_ _ 2.0 1.0 6
10.0 D 489D106X(*)020D_ _ 3.0 1.6 8
15.0 E 489D156X(*)020E_ _ 45 2.4 8
22.0 F 489D226X(*)020F_ _ 6.6 3.5 8
33.0 H 489D336X(*)020H_ _ 9.9 5.2 8
47.0 M 489D476X(*)020M_ _ 141 7.5 8
68.0 N 489D686X(*)020N_ _ 20.4 10.8 8
100.0 N 489D107X(*)020N_ _ 30.0 16.0 10
Ur =25 VOLT AT + 85 °C, SURGE =32 V Uc=17 V AT + 125 °C, SURGE = 21 V (ONLY 499D)
1.0 A 489D105X(*)025A_ _ 1.0 0.5 4
1.5 B 489D155X(*)025B_ _ 1.0 0.5 4
2.2 B 489D225X(*)025B_ _ 1.0 0.5 6
3.3 C 489D335X(*)025C_ _ 1.2 0.6 6
4.7 C 489D475X(*)025C_ _ 1.7 0.9 6
6.8 D 489D685X(*)025D_ _ 25 1.3 6
10.0 D 489D106X(*)025D_ _ 3.7 2.0 8
15.0 E 489D156X(*)025E_ _ 5.6 3.0 8
22.0 H 489D226X(*)025H_ _ 8.2 4.4 8
33.0 M 489D336X(*)025M_ _ 12.3 6.6 8
47.0 M 489D476X(*)025M_ _ 17.6 9.4 8
68.0 N 489D686X(*)025N_ _ 25.5 13.6 8
489D Type part number 489D, 499D
(*) Insert 0 for + 20 % tolerance or 9 for = 10 %
_ _ Case code/lead style see case code table
Document Number: 42070 For technical questions, contact: eurotant@vishay.com www.vishay.com
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489D, 499D

Vishay Sprague Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

STANDARD RATINGS
489D 499D 489D, 499D
Cr (4F) CASECODE | LanTNUMBER |  AT+25.C ATazG | ATazsC
(HA) (nA) (%)
Ur =35 VOLT AT + 85 °C, SURGE =46 V Uc=23 V AT + 125 °C, SURGE = 28 V (ONLY 499D)
0.10 A 489D104X(*)035A_ _ 1.0 0.5 4
0.15 A 489D154X(*)035A_ _ 1.0 0.5 4
0.22 A 489D224X(*)035A_ _ 1.0 0.5 4
0.33 A 489D334X(*)035A_ _ 1.0 0.5 4
0.47 A 489D474X(*)035A_ _ 1.0 0.5 4
0.68 B 489D684X(*)035B_ _ 1.0 0.5 4
1.0 B 489D105X(*)035B_ _ 1.0 0.5 4
1.5 C 489D155X(*)035C_ _ 1.0 0.5 4
2.2 C 489D225X(*)035C_ _ 1.1 0.6 6
3.3 D 489D335X(*)035D_ _ 1.7 0.9 6
47 D 489D475X(*)035D_ _ 2.4 1.3 6
6.8 E 489D685X(*)035E_ _ 3.5 1.9 6
10.0 F 489D106X(*)035F_ _ 5.2 2.8 8
15.0 M 489D156X(*)035M_ _ 7.8 4.2 8
22.0 M 489D226X(*)035M_ _ 11.5 6.1 8
33.0 N 489D336X(*)035N_ _ 17.3 9.2 8
47.0 N 489D476X(*)035N_ _ 24.6 13.1 8
Ur =50 VOLT AT + 85 °C, SURGE =65 V Uc =33V AT + 125 °C, SURGE = 40 V (ONLY 499D)
0.10 A 489D104X(*)050A_ _ 1.0 0.5 4
0.15 A 489D154X(*)050A_ _ 1.0 0.5 4
0.22 A 489D224X(*)050A_ _ 1.0 0.5 4
0.33 B 489D334X(*)050B_ _ 1.0 0.5 4
0.47 B 489D474X(*)050B_ _ 1.0 0.5 4
0.68 C 489D684X(*)050C_ _ 1.0 0.5 4
1.0 D 489D105X(*)050D_ _ 1.0 0.5 4
1.5 E 489D155X(*)050E_ _ 1.1 0.6 4
2.2 F 489D225X(*)050F_ _ 1.6 0.8 6
3.3 F 489D335X(*)050F_ _ 2.4 1.3 6
47 H 489D475X(*)050H_ _ 3.5 1.8 6
6.8 N 489D685X(*)050N_ _ 5.1 2.7 6
10.0 N 489D106X(*)050N_ _ 7.5 4.0 8
15.0 N 489D156X(*)050N_ _ 11.2 6.0 8
22.0 N 489D226X(*)050N_ _ 16.5 8.8 8
489D Type part number 489D, 499D
(*) Insert 0 for + 20 % tolerance or 9 for = 10 %
_ _ Case code/lead style see case code table
www.vishay.com For technical questions, contact: eurotant@vishay.com Document Number: 42070
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489D, 499D

PERFORMANCE CHARACTERISTICS

1.

Operating Temperature: - 55 °C to + 85 °C with
rated DC voltage UR applied. + 85 °C to + 125° C with
linear voltage derating to category voltage Uc for

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

Vishay Sprague

Life Test: After 2000 hours at + 85 °C with rated DC
voltage applied, or after 1000 hours at + 125 °C. With
derated DC voltage*, capacitors shall meet the

499D only (see general information) requirements in table below. (*only for 499D)

2. Capacitance and Tolerance: Capacitance
measured at 100 Hz and + 25 °C shall be within the
specified tolerance limits of the nominal rating.
Capacitance measurement shall be made by means
of a polarized capacitance bridge. No polarizing

Capacitance change Within + 10 % of initial value

DC leakage current
Dissipation factor

Within initial requirements at + 25 °C
Within initial requirements at + 25 °C

voltage is required. The maximum voltage applied 7. Humidity Test: After 21 days (504 hours) * at

during measurements shall be 0.5 volt rms at 100 Hz + 40 °C, 90 to 95 % of relative humidity (per IEC

and + 25 °C. 68-2-3) with no voltage applied, capacitors shall meet
3. Reverse Voltage: These capacitors are capable of the requirements in table below.

withstanding peak voltage in the reverse direction

equal to: Capacitance change Within + 5 % of initial value

15 % of the rated DC voltage at + 20 °C
10 % of the rated DC voltage at + 25 °C
5 % of the rated DC voltage at + 85 °C

4. Surge Voltage:

DC leakage current | Within initial requirements at + 25 °C - Table 2
Dissipation factor Within initial requirements at + 25 °C - Table 2
* Humidity test is 56 days (1350 hours) for 499D

8. Marking: The capacitors shall be marked with the
rated capacitance and the rated DC working voltage.
A code may be used for both capacitance and
voltage. Units rated at 6.3 volts are usually marked as
6 volts. The package shall be marked with full Vishay
Sprague part number, date code and quantity.

DC rated voltage at + 85 °C (V) 3 (6.3|/10(16|20|25|35|50
DC surge voltage at +85°C (V) | 4 | 8 |13|20|26|32|46|65
DC rated voltage at + 125°C. (V)*| 2 | 4 | 7 |10|13|17|23|33
DC surge voltage at + 125 °C. (V)*|2.6|5.2({8.6| 13|16 |21 |28 |40
* For 499D

Capacitors shall withstand the surge voltage applied
in series with a 1000 ohm (= 5 %) resistor, at the rate
of one half-minute on, five and a half-minute off for
1000 successive test cycles at + 85 °C. After test,
capacitance change shall not exceed 10 % of initial
value, dissipation factor and DC leakage current shall
meet initial requirements at + 25 °C - Table 2.

5. Stability at low and high temperatures:
489D - Table 2A
TEMP. CAPACITANCE CHANGE |DC LEAKAGE CURRENT* DISSIPATION FACTOR AT 100 Hz
-55°C -10 % of initial value | = ---eemeee- Cr<15pF 4 % max
o5 | 0.015 Crx Ugor 1 A, 1.5puF <Cr< 10 pF 6 % max
whichever is greater 10 uF < Cr< 100 pF 8 % max
o 0.15 Cg x Ug or 10 YA, 100 uF <Cgr <330 puF 10 % max
o o, o,
+85°C + 10 % of initial value whichever is greater 330 uF < Cg 12 % max

499D - Table 2B

TEMP. CAPACITANCE CHANGE |DC LEAKAGE CURRENT* DISSIPATION FACTOR AT 100 Hz
-55°C -10 % of initial value |  -=memeeeeeee- Cr<1.5uF 4 % max
0.008 Cr x Ug or 0.5 pA,
+25°C | e . X
whichever is greater 1.5uF <Cgr< 10 puF 6 % max
o 0.08 Crx Ugor 5 pA, 10 pF < CR< 100 pF 8 % max
o o,
+85°C + 10 % of initial value whichever is greater 100 WF < Cg < 330 uF 10 % max
+ 125 °C** + 10 % of initial value 0.1 Cax Ugor 6.25 pA, 330 uF < Cg 12 % max

whichever is greater

* Rated voltage applied for 5 minutes with a series resistor of 1000 ohm

** Only for 499 D

Document Number: 42070
Revision: 12-Jun-06
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489D, 499D

Vishay Sprague

GUIDE TO APPLICATION

1.

A-C Ripple Current: The maximum allowable ripple
current shall be determined from the formula:

- P
rms RESR
where,
P= Power Dissipation in Watts at + 25 °C as
given below

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

Power dissipation: Power dissipation will be
affected by the heat sinking capability of the mounting
surface. Non-sinusoidal ripple current may produce
heating effects which differ from those shown in the
following table. It is important that the equivalent Igus
value be established when calculating permissible
operating levels.

RESR = The.capacitor Equivale_n.t Series POWER DISSIPATION
Resistance at the specified frequency. CASE CODE AT + 25 °C (WATTS)
2. A-C Ripple Voltage: The maximum allowable ripple
voltage shall be determined from the formula: A 0.080
P B 0.090
\Y, = xZ
rms
VRESR c 0.100
where, . N D 0.110
Z= The capacitor Impedance at the specified
frequency. E 0.120
3. AC ripple current or voltage derating factor: If E 0.130
these capacitors are to be operated at temperatures )
above + 25 °C, the permissible rms ripple current or H 0.140
voltage shall be calculated using the derating factors
in the table below: M 0.150
TEMPERATURE DERATING FACTOR N 0.160
R 0.180
+25°C 1.0
+55°C 0.9 Cleaning: These capacitors are compatible with all
commonly used solvents, such as TES, TMS, Prelete
+85°C 0.8 and Chloretane. Solvents containing methylene
chloride or other epoxy solvents should be avoided
+125°C 0.4 since these will attack the epoxy encapsulation
material.
www.vishay.com For technical questions, contact: eurotant@vishay.com Document Number: 42070
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489D, 499D
Vishay Sprague

Resin-Coated, Radial-Lead
Solid Tantalum Capacitors

TAPE AND REEL PACKAGING in millimeters

(meets IEC 286-2)

!¢P2+!<—P . ] AP
(] |
ANE: E
S .
H2 !P1
H | T Ho vrz
= .
L I I no N wo T
e }-—%x\}- v

Unreeling direction

Dimensions for components on tape and tolerances:

DO——

DESIGNATION SYMBOL DIMENSIONS (mm)
Pitch of component P 12.7+1.0
Feed hole pitch PO 12.7+0.3
Tape width w 18 (+ 1/-0.5)
Hold down tape width W0 5.0
Hole position Wi1 9 (+0.75/- 0.5)
Hold down tape position W2 0 (+3/-0)
Overall component height HA1 32 max
Component alignment AP + 1.3 max
Feed hole diameter DO 40+0.3
Tape thickness t 05+0.2
Component alignment AH 0+2
Lengh of snipped leads L 11 max
Lead clinch height HO 16.0+ 0.5
Lead wire spacing F 25707 508
Feed hole center to wire center P1 51+0.7 3.65+0.7
Hole center to component center P2 6.35+1.3 6.35+1.3
Component height H 18 +1
Document Number: 42070 For technical questions, contact: eurotant@vishay.com www.vishay.com
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Legal Disclaimer Notice
Vishay

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating to any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this
document or by any conduct of Vishay.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.

Document Number: 91000 www.vishay.com
Revision: 18-Jul-08 1



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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