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- Aluminum
Electrolyte Capacitor

- Solid Tantalum
Capacitor

- Ceramic capacitor

- Film Capacitor
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7= JESR+(X —X)°

_s: Equivalent series inductance

Impedance [n)

Rs: Equivalent series resistance
R" Insulation resistance




m 2.2

* 2.2.1

m 2.2.2
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. X
n|2.3 |
1
3.1 C |
E:OSC(VbIaS 2 +Vripp|e.l’mS 2: RS
1F=103mF=10°uF= 10°nF= 10%°pF= 10%fF
m 2.3.2 Tand ( Dissipation Factor)
Rs (ESR, Equivalent series resistance)
Xc=1/(2mt £C) : Tano
Tand =ESR/Xc= dissipated energy/stored energy
Tano
DF DF Q( . Quality factor)
ESR
0.5C*DF* V rms 2

ripple-
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i 2.3.3 | R (Insulation resistance)

Vbias
16Q ESR
1=V, /IR 1
Vii2/ IR
2.3.4
0.5C*DF* Vi pje.rms 2 Vii2/ IR
0.5C* DF* Vi je-rms 2 + Vi, 2/ IR
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MLCC Multilayer
ceramic capacitor

Terminations

Ceramic materal
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= CLASS I (1 )
Sigmificant figure of Svmbol | Multiplier applied to | Svmbol Tolerance ~f tamn Svimbol
temp. coeff. of Cap. significant figure coeff. (PPM/ )
(ppm/° C)
0 C -1 0 30 G
0.3 B -10 | +60
0.8 H -100 2 +120 J
0.9 A -1000 3 +250 K
1.0 M -10000 4 +300 L
1.5 P 1 3 +1000 M
2.2 R 10 6 +2500 N
33 S 100 7
47 T 1000 8
1.5 U 10000 9
= Ex.: COG = NPO, T.C.= 0+ 30 ppm/
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s CLASS I

Low Temp. Symbol High Temp. Symbol | Max. Cap. change | Symbol
over temp. range
() () (%)
+10 Vi +45 2 +1.0 A
-30 Y +65 4 +1.5 B
-5 X +85 5 12.2 C
+105 6 +3.3 D
+125 / +4.7 I3
+150 8 +7.0 ¥
+200 9 +10 P
+15 R
+22 S
+22 to -33 T
+22 to -56 U
+22 to -82 Vv
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——l
o0

we e NP : 0+0%
m— X7R : 0£15%

Y5V 1 +22%~-82%
= = 750 +22%~-56%

XIR:0+15%

-4( 0 40 60 80 120 T(°C)
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3.3 TDK

PRODUCT IDENTIFICATION (4) Rated voltage Edc

C 2012 JB 2E 102 K [ 0J 6.3V
(1) 2) 3) 4 (5) (6) (V) E ::g:;
PRODUCT IDENTIFICATION 1E FEV

C 3225 X7R 1E 105 M ] - o
(1 @) 3) 4 ) 6)F) (2E 250V
(2) Dimensions 2 . IEE‘-GV
1608 1 B0 8mm (5) Nominal capacitance
2012 2.0=1.25mm 010 1pE
3216 3.2x1.6mm 100 10pF
3225 3. 22 .5mm 102 1000pF
4532 4.5>3.2mm OR5 0.5pF
5750 5.7>5.0mm

(6) Capacitance tolerance

(:3) Capacitance temperature characteristics Applicable capacitance

. - Symbaol Tal

Class 1 (Temperature compensation) ] yimbe ceEnes range

C H0.25pF
Iﬁg:ggtr;:usﬁ 5 Capaciiance change Temperature range o 0. EDE 10pF or less
COG 0+30ppm/°C Ghto+125°C - J +5%
Class 2 (Temperature stable and general purpose) . E ;gg Ower 10pF
Temperature : o
characteristics Capacitance change Temperature range _ Fd . +80, —20%
X7R +15% EGto+125°C___.\7) Packaging style

T Taping (resl)

B Bulk



= COG
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Aluminum Electrolyte Capacitor

._.u_.
;
E__.nz

Bspos) |

1500 39
VAON
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4.2
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s 4.4 Panasonic

Description Senes Pan Prefix
Surface Mount, General Purpose, 85°C 2000hrs, 5.5mm ht.o V5o ECE-V{AYS~
Surface Mount, General Purpose, 105C 1000hrs, 5.5mm ht.- HA< EEV-HA~
Surface Mount, General Purpose, 105C 2000hrs, 6. 1mm ht.~ HB+- EEVY-HB~
Surface Mount, General Purpose, 105C 5000hrs, 6.1mm ht. New!. HD+ EEV-HD~

Surface Mount, VYery Low Impedance,105C 2000-5000hrs. 4x6~18x16size New! FK~ EEV-FK~

Surface Mount, Low Impedance, 105C 1000hrs, 5. 5mm ht.- FC+ EEVY-FCr
Surface Mount, Low Impedance, 125C 1000~2000hrs, Automotive Applicationss TG+e EEV-TG»
Surface Mount, General Purpose, 125C 1000hrs, Automotive Applications~ TA~ EEVY-TA~

Surface Mount, General Purpose, 105C 5000hrs, Large Can sizes EB+- EEVY-EB~
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5

Chip Solid Tantalum Capacitor

1

® SZ8Y  polarity bar (+ side)

/\i]

W code ap. code

® Size X.CVD Cap. (pF)
Fa
Fi

kY
1
Polarity Bar{+side) WWV.(\)

AT AUR S A S iy o |

W.W. code
WY V) 1 4 63016 )120125(35
code GlJ[A|C|DI|E|V

Capacitance code

Capacitance{pF) |1 [1.512.2(3.34.7|68

1st code AJETJINIS]W
Multiplier 10° | 10° | 107
Z2nd code 5 B 7
(Ex.) A6: 1.0 x 108 pF({1.0pF)

J5: 2.2 x 105 pF{0.22uF)

El& code| Size code| L+0.2 |W1£D.2|W2£01| H:D.2 | B£0.3
1216 Y oAl 32 | 16 1.2 16 | 08
3528 A ogl 35|28 | 22 | 19 | 08
FD32 = BO | 32 22 25 1.3
CR4E ') r8 | 48 2.4 32 1.3
7343 C 73143 | 24 28 1.3




5.2

Cathode lead =)

Capacitance element

Cathode lead =)

Silver paste

Graphite

Cathode
(MnO2)

Dielectric

( Taz05)
Anode (Ta)

AT AUR S A S iy o |
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5.3

= NEC

TANTALUM CHIP CAPACITORS

Conventional Type (Manganese Dioxide Type)

Operating DC Rated . Capacitance | DC Leakage Dissipation
Series | Temperature Voltage Capacitance | Tglerance Current Factor Features
Range ('C) Range (V) | Range (uF) (%) (1A) (%)
0.01 Cvit or 0 5 | 25 Vdc to 10 vdcH o Lj“i'ﬁee .
E/SV | -55to+125 251035 0.47 to 680 £20  |whicheveris 16 Ve 1o 35 Vde [
greater /dc to ¢ || Miniaturized
- 610 10 |\Ultra miniatunze
0.01Cvior05
SVIZ —bb to +125 410 10 10 1o 330 +20) whichever is Bto 14 @ Low ESR
greater
NeoCapacitor (Conductive Polymer Type)
0.1 CVithor 3,
PSIL -55 to +105 41010 2210470 +210) whichever is 9to 50 @ Ultra-low ESR
greater
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5b KEMET

SOLID TANTALUM CHIP CAPACITORS

GENERAL PERFORMANCE CHARACTERISTICS ..,

T491 SERIES — INDUSTRIAL GRADE ..

T492 SERIES — CWR11 5TYLE PER MIL PRF 55365!8
T494 SERIES — LOW ESR, INDUSTRIAL GRADE
T495 SERIES — LOW ESR, SURGE ROBUST ..o,

T496 SERIES — FAIL-SAFE WITH BUILT-IN FUSE ..o
T5TO SERIES — ULTRA-LOW ESR oo

POLYMER TANTALUM CHIP CAPACITORS

GENERAL PERFORMANCE CHARACTERISTICS ..o

1520 SERIES — KO-CAP POLYMER ..
1530 SERIES — KO-CAP POLYMER - MULTIPLE ANDDE
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m Product Description

TAd « [TAJ Series - Standard Tantalum Chips  «

THJd < [THJ Sernies - High Temperature Tantalum Chip Capacitaor  «
TASZ < [TAZ Series - CWR09 & COTS Plus, MIL-PRF-55365/4  ~
TEJ + [TBJd Series - CWR11 - MIL-PRF-S55365/8 & COTS-Plus «
TACZ <« [TACmicrochipy- Standard Microchip «

TRC « [THEC Series - Professional Fange TACmicrochip'sfont= «
TrZ <« [ TMOE Series - Established HFeliability TACmMicrochipPfont= «
TAK <« [TAK Series - Low Profile - Performance TACmicrochip Pffont= «
THRPC <« [TPC Series - Low ESHE TACmMIicrochipYffont= «

TP <« [TPS Series - Low ESH «

TPS 1 [THPS Series |l - New Generation Low ESRE «

TEM < [TEM Multianode - Tantalum Ultra Low ESE «
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