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Capacitance

Rated Voltage

Dimensions

Temperature

Impedance

Cost

Decades: 10, 100, 1000
E12 Series: 10, 12, 15,18, 22, 27 33, 39, 47 56, 68, 82

Length (Height) x Diameter (and Pitch)

1000 Hours @ 85°C
85°C » 105°C  105°C » 125°C

Impedance @ Ripple Current
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Capacitor Basics
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Five Major Capacitor Types

Aluminum
Electrolytic
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Aluminum Electrolytic
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Everything Wears Out (Eventually)

Decreasing Constant Increasing .
1  Failure Failure Failure * Electrolyte Dries (or Leaks)
Rate Rate Rate

e Parametric Failure

- High ESR

Q
" ob d Fail . . .
£ [hary S Rate - High Dielectric Leakage
Q % Mortality" I I
= *. Failure . .
= - ' Constant (Random) | e Catastrophic Failure
[ . Failures )
: : - Short between terminals (rare)
...... J. |
i e - Explodes (Leakage)
] ] >
Time - - High self-heating (ESR)



Picking Replacements

Diea

bald.ee/vefmw2025 3} BALDENGINEER



Traditional Al Electrolytic

Panasonc  pemmmm—
INDUSTRY A Some part numbers are discontinued.

Aluminum Electrolytic Capacitors y
Radial Lead Type ’ \ N
NHG-A series

® Endurance : 105 °C 1000 h to 2000 h

I i g A e i P e S 1to 2000 h
@ AEC-Q200 compliant (6.3 V to 100 V)
® RoHS compliant

m Not available in Japan

Specifications

Category temp. range —55 C to +105 C -25 Cto +105 C

Rated voltage range 6.3Vto100V 160 V to 450 V
Capacitance range

Capacitance tolerance

After following life test with DC voltage and +105 “C+2 C ripple current value applied
(The sum of DC and ripple peak voltage shall not exceed the rated working voltage) for 2000 h,
when the capacitors are restored to 20 °C, the capacitors shall meet the limits specified bellow.

Leakage current

Dissipation factor (tan &

Duration
6.3V to 100 V (@5 to @8) : 1000 h, (210 to @18) : 2000 h
Endurance 160 V to 450 V : 2000 h
Capacitance change Within £20 % of the initial value
Dissipation factor (tan &) = 200 % of the initial limit
DC leakage current Within the initial limit

Shelf life

2 e o P
Comco ooy SRRt

| (With voltage treatment)




Life Derating: 100 uF, 20V, 105 C, 1000 Hours

10 °C decrease = 2X Life
(at rated voltage)

95 °C 2,000 Hours
85 °C 4,000 Hours

75 °C 8,000 Hours

65 °C 16,000 Hours

55°C 32,000 Hours







Replacement Notes

TRS-80 Model 100 Caps B &

File Edit View Insert Format

QA o e & §F 100% -~ $

Al - | &
A B

L]
2 .Designator Cap
S x c49 10uF
4 x C50 10uF
5 |x C52 1uF
6 x C54 10uF
7 X; C55 10uF
8 [x C75 47uF
9 x C76 47uF
10 |x C77 47uF
1 |x C78 3.3uF
12 Cc82 4.7uF
13 C83 470uF
14 |x C84 470uF
15 |x C85 33uF
16 x C86 100uF
7 x C90 1uF
18 |x C92 0.47uF
19 x C103 220uF
20
21
2
23

<

+ = Original Caps ~

With Replacements ~

Data Tools Extensions Help

% 0. 00 123 Arial

D E F
Original
Voltage Approx Size (DxL) Notes
85@2000 or
16v 4x7 105@1000
16v 4x7
50v 5.5x11 NP
16v 4x7
16v 4x7 leaked
16v 8x11.5 NP
16v 8x11.5 NP
16v 8x11.5 NP
50v 5.5x11.5 (85 vs 105)
25v 4x7 leaked
10v 10x12 picture is wrong
6.3v 10x12 same as above
10v 5x8 leaked
10v 6x12 no 6mm
50v 4x7
50v 5.5x11.5
10v 8x12

Sheet3 ~

Pitch is missing!

Cap

10uF
10uF
1uF
10uF
10uF
47uF
47uF
47uF
3.3uF
4.7uF
470uF
470uF
33uF
100uF
1uF
0.47uF
220uF

Voltage

35v
35V
100V
35V
35v
35v
35V
35v
50V
35v
25v
25V
16V
16V
50V
63V
16V

Modern Replacement

Replace PN Replace MFN

35ML10MEFC4X7
35ML10MEFC4X7
MCNP100V105M5X 11
35ML10MEFC4X7
35ML10MEFC4X7
MCNP35V476M8X11.5
MCNP35V476M8X11.5
MCNP35V476M8X11.5
50YXJ3R3M5X11
MCUMR35V475M4X5
EEUFR1E471B
EEUFR1E471B
ECA1CAK330X
16ML100MEFC8.3X7
S50ML1MEFC4X5
860020772004
860130374004

FFF Notes

bald.ee/model100-caps

??? - film capacitor?
5ev
16v 16mm x 26.5mm
16v
16v 1emm x 13.5mm

35v 4mm X 6.5mm
16v 4mm x 6.5mm
16v

smm x 1imm
6.5mm x 11.5mm
Smm x 11lmm
6mm x 11mm

20 mOhm
180mohm
160mOhm

dipped ta, ?ohm
dipped Ta, 2.6ohm
3.60hm

lohm
760m
1lohm
400 mohm




Label the bags: Voltage, Cap, And Designator
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Weird Types of Electrolytics
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Bipolar construction

i

Terminal Terminal




Aluminium Electrolytic

Aluminum Can

Detailed Cross Section
— Rubber Seal

i

/Lead (+

Lead — |

Terminal Tabs Terminal Tab —___

Rubber Seal Margin _

Aluminum Can —;

Paper Spacer with Solid
Polymer Electrolyte
(First Layer)

Paper Spacer with Solid
Polymer Electrolyte

. ; (Third Layer)
Anode Aluminum Foil, -
Etched, Covered with Catl?:%tiile élc“hrgt'j"”m
?gje";glnudng;tl;rj)e (Fourth Layer) Lead (-)

Cross Section from KEMET A750
Series

37



POLYMER

»
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Manufacturer Part No:

Newark Part No.:

See all Technical Docs

Product Information

Capacitance:
Voltage Rating:
AE Capacitor Case:

Product Range:

E Add to compare

A755KS107M1EAAED25

97Y1055

100pF
25V
Radial Leaded

A755 Series

0.0250hm |

Lifetime @ Temperature:
Operating Temperature Min:
Operating Temperature Max:

RoHS Phthalates Compliant:

5000 hours @ 105°C
-55°C
105°C

Yes

CONDUCTIVITY

0.0250hm

ESR:

2.321ohm

Aluminum Polymer vs. Traditional

TRADITIONAL

Manufacturer Part No:

Newark Part No.:

See all Technical Docs
Product Information

Capacitance:

Voltage Rating:

Product Range:

Capacitance Tolerance:
Capacitor Terminals:
Operating Temperature Min:
Operating Temperature Max:
Lifetime @ Temperature:

107KXMO25M

69K8200

100pF

25V

KXM Series

+ 20%

Radial Leaded

-55°C

105°C

2000 hours @ 105°C

ESR:

2.321chm I

RoHS Phthalates Compliant:

Yes

D Add to compare
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Tools
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Leakage [ Reforming
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Digilent Analog Discovery 3 with Impedance Adapter
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10 uF Electrolytic: Low-Frequency (DC

W WaveForms beta (new workspace)

Workspace Control Settings Window Help

Welcome - @ Help Windows

Impedance 1
File Control View Window

Meter Analyzer Input Phase Voltage Current Impedance Admittance Inductance Capacitance Factor Nyquist Customl Custom2 Time Notes

[» single Start: [1kHz ~| Steps: Adapter ~| Amplitude: |1V ~ | Resistor: 10Q - &} Options © 2-
DUT]——{[Res |
P> Run  Stop: |10 MHz !| /Decade: Mode:  Amplitude v Offset: Averag\'ng: None v| Compensation Wi =

Impedance

v| Bottom: \500 uQ v\Logarithmic ~

151 steps 1 kHz - 10 M op: [20Q

Low Z
at low

frequency
100 kHz v LOWer

Notes 1O X
B G X=EBIY W Standard ~[Ms Shell DIg 2 12+ 3 Self-Resonant
Frequency

10 UF Electrolytic

&] Manual Trigger = </Discovery3 C SN:210415B9A0AB = *:7100 MHz _ Status: OK Wv3.20.10
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Capacitor Video Playlist
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