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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

LFLYRELOS—RIVE Ly, 0y )\ 71y REERT What is Rubycon Hybrid Type?

Key Pointin Selectmg the Capacitor

INTV)IRZALTIEER structure of HybridType
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Add Functional Liquid into conventional solid polymer type
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Function of Functional Liquid Stable reforming ability to oxide film
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Inh|b|t|on of higher leakage current
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Inhibition of Polymer degradation
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Advantage of Hybrid type Higher withstanding voltage

against conventional solid type ‘BEEIL/MEYL)
High capacitance (downsizing)
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Longer lifetime
F-151 1[4
Higher reliability
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)
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& Temperature Characteristics
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Hybrid Type is more stable than Electrolyte type across a wider temperature range.

& Frequency Characteristics
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The Hybrid Type achieves lower ESR in the actual use frequency range as compared with the Electrolyte type.

& Lifetime Characteristics (125°C load life test)
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Hybrid Type has stable performance over lifetime as compared with Electrolyte type.
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

ot o ot IMTVYRADEEEX Replacement

—RDBRBEATDEBRIA T HEDLLEE comparison with electrolyte

Electrolyte type/125C . Hybrid type/125C
TGV series PJV series
(I 25v2700uF d18x21.5L 25v270uF ®8x10.5L
' Volume: 5.47cm? } Volume: 0.53cm®
ESR:39mQ ESR:25mQ
Ripple:1800mArms Ripple:1920mArms

It is possible to obtain miniaturization an:d low ESR with the same ripple current

25v220uF ®8x10.5L 25v270uF ®8x10.5L
Volume: 2.64cm? it Volume: 0.53cm?
Ripple:350mArms X 5 > ESR:25mQ

Total : 7750mArms Ripple:1920mArms

It is possible to obtain cost & space savinfg with the same ripple current

25v330uF ®10x10.5L 25v470uF ®10x10.5L

Volume: 4.95¢cm? Volume: 0.83cm?®
ESR:120mQ / 6 ESR:20mQ
Total : 20mQ

Cost &éSpace |
Saving !! |

It is possible to obtain cost & space saving with the same ESR
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)
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FunctionalLiquid Type has stable Cap characteristics in wide temperature range than
Electrolyte type

Lifetime characteristics 125°C DC Load Life Test
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FunctinalLiquid Type has stable lifetime characteristics.
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

royRELOF—RIo e eP S EISX Estimated Life Expectancy for Hybrid type

Key Pointin Selecting the Capacitor

@ NTVIRELTDHERFMOHEN

The estimated life calculation of Hybrid Type formula is as follows.

I max +ATo—1j

=1L, %2 =

L - AR OEIIFFdn Estimated life expectancy in actual use
Lp - JREFo Specified lifetime

Tmax : 73 EREE Upper category temperature
ATo : TE¥)TILENANEED FEL

Temperature rise when rated ripple current is applied

PSVezs A To =12K
PHV ez A To = 5K(135°C), ATo = 16K(125°C)
PFV ¢z ATo =10K X CFVez»
CF Ve ATo = 6K i AMEDD 5 &
PJV ez PKVir, CEViem A To =10K Edndurance 1
PEV ¢z A To =12K
PLV e ATo = 4K
Tj : BERABOIVTUYOFREFTHIEECC)

Element temperature of capacitor in actual use(°C)
OEFRAKFDIALTUOHDRTFHLERE TZHEXTKRDHLEE,
When calculating Tj using a formula. 2
1  REAROVTILERERESNTWSREK ATj = ATo X | —
HIZHELT-{E(Arms) IO

Actual ripple current converted to specified
frequency (Arms)

lo R OERTILEFR(Arms)
Rated ripple current (Arms)
Ta @ aVFUHEERE(C) I'j=Ta+ AT

Ambient temperature of capacitor in actual use(°C)

(Ta=40°CDIGHE . Ta=40°CET 5, )
(When Ta is 40°C or low, Ta shall be 40°C.)

KEDHEEXICELFMEHEISRIMETIEIHYVER A CORKICKYROONT-FERM, HIBFOFMIHL
THRERBEF SOV TUHEEEL TS,

T HERREMSEZHEALSGRICET IFZLROBRELTEE RSN

Please note that the estimated lifetime is a reference value and not a guaranteed value. Therefore, please

select a product that has sufficient margin for the design life of the equipment. If the life calculation result
exceeds 15 years, 15 years will be the upper limit. Please contact us if you need further life.
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

ST REYTNEBREFEYINER

TNETNDS ) —XDIFER—ERICE. TRV TIEREHFEFTVT . .
| PFV S )T IVETIE

JIVERD 2IEED ) T ILERNMRESNTLET, il Ripple %Liﬁgtj\zfue% AL iE
o IE*% D j) LER : MA |$fﬁ$§7a“:/’riﬁ71?\ J@:’f‘}bEﬂb”ﬂﬁETd: ) j) L ERﬁt')delbiliﬁ BRI LBE

%ﬁﬁ, 1‘50 (l zceurre:?tp = Permissible Ripple Current (mA)
OFEUTILER : BEFIINEIRER Y T ILBREAIE. i | v | rioo
TASUTILER(S. —RI72TILSEBRED ST S TRESNB TR 17 149 | 210
UTILEREAL T, e e
FEVTIVERISIERD T)VERULOERZENNT DRIC, &L 2590 3320 4700

TEMINTE S LBRZRIMETT
The standard product list for each series defines two types of ripple current: rated ripple current and
permissible ripple current.

- Rated ripple current : Ripple current continuous operation within endurance lifetime

* permissible ripple current : permissible ripple current continuous operation.

Estimated lifetime complies with our lifetime calculation fomula.

The rated ripple current is the same as the rated ripple current defined for general aluminum electrolytic
capacitors. The allowable ripple current is a value that indicates the upper limit that can be applied
continuously when a current exceeding the rated ripple current is applied.

HFBUTIILEREG. FESRE(ICKLD TRIBDEH. TNTNDOSY —XB(ORE LEHNRHENTLET.
PlELT. PRVEU—XDIEE, SFEUTIUERUTRTSASNTED. ARERETa 125CTH (I, H%ui
JLERIoD1.28f&, FAEIEETa100°CE (&, ERYUTILD1.81EDY TIVERZEL U CEIINT 2FH T4
9. HFonEERREELAIEUTICRUET.

) PFV Series 50WV,100uF,10x10.50Di54&

125°C E#8UTILER 2,070mArms/100kHz ATo 10°C Fan40008F R
125C #HFBYUITI)LER 2,650mArms/100kHz(1.2818) ATj 16.39°C  FHan250085
100°C .fF SUZILER  3,760mArmd/100kHz(1.811%) ATj 33.12°C  FHan450085fH]

Since the permissible ripple current varies depending on the ambient temperature, the temperature and
coefficient are listed for each series. For example, in the case of the PFV series, the permissible ripple
current value is given in the table below. When the ambient temperature is Ta 125°C, the rated ripple
current lo is 1.28 times, and when the ambient temperature Ta100°C, the ripple is 1.81 times the rated
ripple. It is possible to apply current continuously. An example of calculating the estimated life time is
shown below.

Ex. PFV series 50WV,100uF,10x10.5
125°C Rated Ripple Current 2,070mArms/100kHz ATo 10°C Life  4000hours
125°C  Permissible Ripple Current 2,650mArms/100kHz( x 1.28) AT} 16.39°C Life 2500hours
100°C  Permissible Ripple Current 3,760mArmd/100kHz(x 1.81) ATj 33.12°C Life 4500hours

XFRFPOEE. EEHFHmETHEG Calicuration of Element Temperature,Life Time

DREBATI(C) QFEFHLRET|(C) QEERFOHAFHF®HL (Hours)
HeatGeneration Element Temperature Estimated life expectancy in actual use

%] PFV Series BEE{RIF{Z%y  ®BEMB/TEMPERATURE COEFFICIENT FOR RIPPLE CURRENT
Ex. PFV Series

Temperature Coeffcient

SR A AL Ter??%ture <100| 105 | 110 | 115 | 125

Area unable to continuous
operation under ripple
current applied.

BRI g

38
Coefficient | 1.81 | 1.72 | 1.62 | 1.52 | 1.28
(IMAX/Ir)

BERBIMAX/L: BT IV BFR()E B A TEE
ENfNEl gEA) 7L R B A EIMAX)E R T R ¥,
FonitERR T FHHERIHS.

Temperature coefficient IMAX/I,: Coefficient indica-
100°C 125°C ting the maximum permissible ripple current (IMAX)
- that can be continuously applied beyond the rated
BB EE Ambient temperature current (I.). Estimated lifetime comnlies with our

S A AT eSS
Area of able to
continuous operation
under ripple current
applied.

jualoe00 aumesedwoa] ¢
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

o ryERLos Kot REAEMIHITEIL T Y RTROREOBHAE

Key Pointin Selecting the Capacitor

BIR—ZCBIFBRFRERER. DT OHHERICHITIEARRETED. ERADKREN HE VRE
TOFEIMETH D, RBRCEESNTZRHETE, B4R (CREDEMMADKEMLOIEEYS, BHSEIRAEFC
KO CTHEMEHMELMELIEDFET,

Ztt P Z-C a pDiFa. FEVUTIVENSEHSNIZHEMELU T THNUL, EFEATTRERL D (C5%
TSN TVWFEIDOT, REAERMFTOREMEZUTDFECERICRIBEEDET. NEMNEEIX S
NEJEET T,

XfereUye 327 > —Edn/zD 10Arms/100kHZMAX &1 D & T,

The element center temperature on P-34 is a heat value under the assumption that there is no
heat dissipation to the substrate in the natural environment of a single capacitor, and under
actual mounting conditions, a heat dissipation circuit to different substrates or forced cooling
The exothermic value will be low depending on the conditions.

In the case of our PZ-Cap, it is designed so that it can be used continuously if it is less than the
heat generation value calculated from the permissible ripple value. By accurately estimating the
heat generation value under actual use conditions by the following method, Can be
significantly smaller and lower cost.

* However, 10 Arms / 100 kHz MAX per capacitor.

EEARXRGCHBITDIRFRURERG, F—XRET cLimFRET | LUTIILER (K&, BERE)
ZRAITDETELRRETY ., HAT—HZHSEDVERITNE, REARFTORFRUEEZE
HU. FREDUT)LERZENINeIEERRBERER. YA XZRESETEEET,

The element center temperature under actual use conditions can be calculated by measuring
the case temperature Tc, terminal temperature T, and ripple current (ampere, frequency). If you
send us the actual measurement data, we will calculate the element center temperature under
actual usage conditions and propose the optimum number and size that can apply the desired
ripple current.

[Z{f[E# EquivalentCircuit]
Tj : &FH0BECC) Element Temperature

Tj Rec
J Ploss : #\ii (=ESR-I?) [W] Thermal Current

Rel Rec : AV TUHHRTFET L7 —XE O BIEHLK/W)

Ploss Thermal resistance between element and case
Tc  Rel 1 IV TUYRFEEBEIREDREH(K/W)

l Thermal resistance between element and PCB

Te : ¥—RXRMERE(°C) Surface Temperature

'

[ERA&hHE DI Superposition principle]
Tb Rec ATe Rec

Rel Rel
+ Ploss

T

T,: ZARR E (G F 5L iR E)(°C) Terminal Temperature

Tj =AT,+ Tb

ATe = Ren* Pross R, =
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o Bt Seing e copecis SIS A T & 4 S i B3] B

2T HOREFREHTE (L. ZOMAYE (FatoU J)LER LRME) Z5Hiid 5 L TREEER/S
A—HF—TF, > C. EFEAXKMGTOOFTOHREZERICREBELD LT B2 DA—/(—-X
Ry T (CIRSRVRBIERNTIREICIADF T, B TIFBERERE(CKDI I T HOMEERITZIT
1BOTHED. KBRT—HFEBEDENED LT, IFECIERLBAFMEIRZFNR T 22 EEHETT,
Fo, —HRIIR12V/24VROEHEERFRBICERSND 7L ZER > 5 > HPZ-CAPICDWT. YL
T RN QBEMEIREES) LRI EIEETT .

The capacitors internal temperature is the most important factor to evaluate its performance
(life and maximum ripple current.) It is important to correctly estimate the capacitors
temperature under the true operating conditions to avoid unnecessary over spec, while
ensuring minimal reliability. Rubycon is doing thermal conductive analysis based on finite
element methods. We can offer precise thermal equivalent circuit model (TECM) by utilizing

this thermal conductive analysis result and experimental test data. We offer such data for

aluminum electrolytic and PZ-CAP hybrid polymer capacitors used for 12V/24V line of
automotive applications.

FEMEMEERITHH £ 35 fifi [ 2R SR 1)
FEM Thermal Analysys Example Thermal Equivalent Circuit Example
Cc —
Ta
J: Rea $
T Cc
5 C ¢
7 WT1c I
ReC::
Ce
Ce —
l ;ERIead
= Tb
Tb ]
BEiFERIREICEITAE (&) Tj: Element temp. Ce: Element heat capacitance Rca: Rth (Surface to amb.)
BEERITL-FEH, Tc: Surface temp. Cc: Al-case heat capacitance Rec: Rth (Element to surface)
Analysis example of heat dissipation Tb: PGB tewn. O : Power Loss Rlead: Rth (Element to PCB)

(heat reception) when mounted on PCB Ta: Ambient temp.

STV NIBRO T Y BEME RS
Aluminum Electrolytic Capacitor-Through Hole Type
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Srorseros ot | TOP|CEICk BT E—5 L AR

Y2ab—a BIREER Result of Simulation

CET=vIS 3> HMiO H L ;
' it SEHI N R 1 ][ .

: LW#(150kHz~) AM#H(400 S
kHz~1.5MHz) T BiF/345 1% Ly
MEsSNTLS,

Only Hybrid use

: Good characteristics in LW-
band(150kHz~) ,AM-band

(400kHz~1.5MHz) AL N NG
[ E L wmel
CET=v 3 i _ | .
L LW, AMBDMEEZDEE B
TSWH(2MHZ2) U F TERIF s e s

IR ESNTULD,
Hybrid with MLCC
: Good characteristics in
SW-band(2MHz~) , T
Chracteristics of LW-band N Ll LN
and AM-band remain 1S

—~MHZ B DR D1 E—
FUANMES, HRICHEETS,

MLCC to PZ-CAP

>

MLCC 6pcs
to PZ-CAP 1pcs (¢ 6.3)

Please refer to the Spice Models of PZ-CAP on Rubycon's web site
http://www.rubycon.co.jp/tools/simulation_data.aspx
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