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Type CS4/CS6 Capstick®Capacitor

Ik TWPaktmn Metallized Polyester (PET) Dielectric

400 VDC / 250 VAC
PF Value W T L ESR Q RMS # Leads | Lead Case Part
Code uF MAX MAX MAX @500 KHz Current per side Number
@500 KHz
334 33 700 (17.8) | .320 (8.1) | .435 (11.0) 012 6.0 3 Thru-hole CS6 | 334K400CS6 _ _
334 .33 .700 (17.8) .320 (8.1) | .435(11.0) .012 6.0 3 SMD CS6G | 334K400CS6G _ _
474 47 700 (17.8) | .320 (8.1) | .460 (11.7) 011 6.2 3 Thru-hole CS6 | 474K400CS6 _ _
474 47 .700 (17.8) | .320 (8.1) | .460 (11.7) 011 6.2 3 SMD CS6G | 474K400CS6G _ _
105 1.0 .700 (17.8) .320 (8.1) | .880 (22.4) .008 9.5 7 Thru-hole CSé6 105K400CS6 _ _
105 1.0 700 (17.8) | .320 (8.1) | .880 (22.4) .008 9.5 7 SMD CS6G | 105K400CS6G _ _
500 VDC/ 250 VAC
PF Value W T L ESR Q RMS # Leads | Lead Case Part
Code uF MAX MAX MAX @500 KHz Current per side | Configuration Number
@500 KHz
474 47 700 (17.8) | .320 (8.1) | .625 (15.9) 011 6.2 4 Thru-hole CS6 | 474K500CS6 _ _
474 47 700 (17.8) | .320 (8.1) | .625 (15.9) 011 6.2 4 SMD CS6G | 474K500CS6G _ _
105 1.0 700 (17.8) | .320 (8.1) | 1.135 (28.8) .008 9.5 8 Thru-hole CS6 105K500CS6 _ _
105 1.0 .700 (17.8) .320 (8.1) | 1.135 (28.8) .008 9.5 8 SMD CS6G | 105K500CS6G _ _
Dimensions in inches, metric (mm) in parenthesis. '|'

Tolerance: K (+10%) standard

RoHS part number information:
No suffix indicates RoHS-5 compliant standard part number. RoHS-5 product does not contain five of the RoHS banned materials (Hg, CrVI, Cd, PBB
and PBDE) in levels exceeding the industry defined limits. Component lead frame pin-outs are plated with

Sn / Pb and match conventional SnPb board assembly requirements.

For a RoHS-6 compliant part, add a —FA suffix. RoHS-6 product does not contain any of the six RoHS

banned materials (Hg, CrVI, Cd, PBB, PBDE and Pb) in levels exceeding the industry defined limits. Component lead frame pin-outs are plated with Sn.

Electrical Performance Physical

Capacitance Range:

Accelerated DC Voltage Life Test: Vibration:
0.33 pF 10 20.0 F @ 1KHz 1,000 Hours, 85°C, 1.25 x Rated VDC Mil Std 202 Method 204D
TOIi:IZ?IZSI.e in K (+10%) standard NI o Solder Resistance:
0% DF <1.0%, 1KHz, 25°C Thru-hole wave: 260°C, 5 Sec. A C/C < 2%
Voltage Range: IR > 1,000 Megohm x pF. SMD reflow: 220°C, 30 Sec. A C/C < 2%
50, 100, 250, 400, 500 VDC Need not exceed 1,000 Megohms Construction:
Dissipation Factor: Moisture/Humidity Test: Non-inductively constructed with
<1.0 % @ 25°C, 1KHz 85°C / 85% RH /21 days metallized polyester dielectric (polyethylene
. . Applied Volt : bi - i
Insulation Resistance: pplied Vo ?;E/Jg <ze7roc/) 1as terephthalate). Pargllel plate—-multilayer
A =17 polymer (MLP) design.
= 1,000 Megohms x pF: DF < 1.0%, 1KHz, 25°C Electrode: Aluminum metallization
Need not exceed 1,000 Megohms. IR > 30% of initial limit Case:
Rated Voltage|< 100 VDC | > 100 VDC Long Term Stability: UL94V-0 rated epoxy coating
Test Voltage 10 VDC 100 VDC After 2 years storage, standard Lead Frame Material:

. <20,
environment A C/C < 2% Tinned Cu Alloy Lead Frame

Temperature Coefficient:

° o Lead Spacing:
() f -
_ +6% from ~55°C to 85°C 400" (10.0mm) nominal CS4
Dielectric Strength: .600” (15.0mm) nominal CS6
1.3 x rated voltage for 50/100/250/500 Markina:
volt ratings. arking:

ITW, type, capacitance code, tolerance code,

1.6 x rated voltage for 400 volt rating voltage and date code

Self Inductance:

: Packaging:
H (T I
: ng Eng:g:I; ggg Anti-static tube. SMD units dry packed with
desiccant in moisture barrier bag. IPC/IEDEC
Temperature Range: J-STD-020 Moisture Sensitivity Level: MSL 4

-55°C to 125°C , derate voltage 1.25% /
°C above 85°C for 50/100/250 volt
ratings. -55°C to 125°C, with no voltage
derating for 400/500 volt ratings.
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LOW ESR, MULTILAYER POLYMER (MLP) CAPACITORS

Miniaturized pass filiers made possible by
high frequency switching technolagy need
fimy bt low ESR amd ESL capacitors fio
atienuate ripple and reflected RF over wide
frequency bands. With equivalent series
resistance approaching zero, nan-palar MLP
Capacitors reliably sink high ripple currents
in high density corverters, run cool and are
slable.

The trend toward distribubed power rean-
egernant and modular power corvertars has
driven the development of high eficiency
Iy profile power train components. The con-
ventional capacitors historizaly wsed inorip-
ple filtering applications are sither too langs
or rot auitable for popular methods of surface
rounting. Bectrolytic capacitors, while size
efficiant, do not provide the degired, stable
electical chametenstics and mliability. Largs
value ruttilayer cammic capacitors are noko-
ricusly fragils, expenshe and unstable over
vahage ard tempsrature exdremes, A novel
but proven capacitor technology, built upon
sabected manufactuing techniques of multk-
leyper cemarmic and stacked, plastic film
capacitors ks now the prefermed cholze, Mow
filrn capacitor rdiability can be found in chip
ard block shaped MLP capaciiors that
appmach the board space sizes of X7R,
MLG (Carmmic) types, These unique mmultilsy-
ar polymer capacitons (MLP's) offer sscalent
electical stablity under AC and DC curment
koads and are not subject to the cracking,
shorting or TG mismatch irhament in Cerarmic
(MLC) capacitor products, They s suitabls
88 inpuk and output fiter capacitors in mega-
hertz frequency swithing corverters, high
power ballasts and imverter drives at ambiant
ternpemiures from -55° o 125" G

ULTRA LOW IMPEDANCE CONSTRUCTION

Figure 1 illustrates the multiple stacking
technique ussd to make the MLP structurss
and the cross ssction which highlights simi
larities to stacked film and ML construction,
An all aluminum slectmds and termination
conatruction results in a low resistance and
high current connection. The terminations ams
gathensd to mutiple pin lead frames for o
eat ESH ard ESL current hardling. Low loss
and frequency stable;, ulira thin palystylens-

terphthalate polyrmer film iz used as the
disglectric.

DRIVEN BY HIGH FREQUENCY POWER
CONVERSION APPLICATIONS

The tend in powsr comversion is the
increase inswitching frequency to minimize
this size of the magnetic snd filter components
and boost the wattage per unit walume. Driven
by porteble computers and the distributed
powesr approaches of both Blecom and com-
puter aystemns, switching frequencies have
rizen from 20 kiloherz to bebwesn 400 KHe
ard 1 rmegahertz in high density power con-
vartars, The filter capacitors have becomes an
irmporant Esue as low impedancs and soquiv-
alent saries resitancs ane nesded for relable
high frequency cument handling. The MLP
Capstick Capacitor can increases the series
current of the corverer which translabes into
higher wattage deneity at maximum sficiancy

NOTES ON USABILITY AND RELIABILITY

Becauss of the use of the well known PET
diglectric: in uira thin sheet, the rliability of
thess capacitors is fr better than thie industry
expanencs with electmolytic or cammic capas-
itore. Thers exists no capacitance dmp or
aging with ime. The dissipafion factor is sia-
B owver time. The iresulation registancs tends
& get betler under the influence of heat and
voltage, We heve shown that in-circuit prob-
lernz are evident immeadataly ard ususly the
result of mishending or overheating during
mounting assembly. Thers edst no metal

Figura 1

kaching or dielectric dffusion mechaniams to
affect the raliabdity over time. A cormplets rel-
ability data package on this and other quality
MLP capacitor styles may be obtained by
contacting MW Pakiron,

MOUNTING OPTIONS

The Capstick can be conditioned far sur-
face mounting {including IR Aaflow). Leads
can be frirmmed to a dimsrsion for bt or
thrcugh-hole mounting, or configued as gull
wing leads. Ses Appendix for Capstick
aokdering guidelines.

C3/CB Surface Mount Pad Layout
Typical Recammandationa
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Number of Lesds

Fart Number per Side A
ATEIDICE6E 4 0585
10SEIDDCEEE B [(].50n
IEADICEEE 3 0585
AHE4OICERE 3 0585
10SE4DDCEEE 7 [(].50n
SEIDDCS4E, 20 E1DICE4AS 3 0385
AFEIONCEAG, 405EIDICESE 3 0383
ATIEIDNCEAG, 4TIEIDICESG 3 0383
GEIEIDDCS4G 5 0385
10EE10DCS4G, 106K 1D0CE4AS 7 0385
108E0S0CE4G 5 0385
o e o LE]
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C3/CB Performanca Characieristics
e i renge ol -O°E e +E0FE
MAXIMUM EMS CURRENT (AMPE) MAKXIMEM RWIS VOLTARE
V3. FREQUENCY VS. FREQUENCY

Valua Rated Vaus Aartesd

uF VDo 1 KHz f0KHz 10 KHz S00OKHz 1MHz wF vDE 1 KHe 10 KHr 100KHz 500 KHz 1HHz
47 50 08 18 38 &2 7.1 47 500 250 &4 131 4.2 2.4
1.0 S0 11 24 58 95 108 10 500 176 38 94 30 1.6
a3 400 07 13 35 &0 8.0 A3 400 280 &4 172 689 4.0
47 400 08 18 a8 &2 7.0 47 400 250 &4 131 4.2 2.4
1.0 400 11 24 58 95 105 10 400 176 38 94 30 1.6
1.0 250 07 16 33 52 50 10 250 o4 24 50 16 0.9
20 100 04 26 &0 843 8.9 20 100 35 21 47 1.3 0.7
40 100 18 42 102 115 120 40 100 35 18 42 1.0 0.4
47 100 20 45 108 122 128 47 100 35 18 37 08 0.3
68 100 28 &6 125 137 140 68 100 35 18 28 0.6 0.3
10.0 100 43 99 141 153 156 100 100 35 18 22 05 0.3
100 50 42 97 140 153 158 10.0 50 35 18 22 05 0.2
200 50 03 122 167 178 180 20.0 50 a5 18 13 03 0.1

TYPICAL APPLICATIONS
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Output Filter lvput Fikter AC & Quasi AC Input Filter Low Pass Filter
TYPICAL IMPEDANCE VS. FREQUENCY
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Impadangs (milliohme) Impssdanas [millichm)

10000 B — [ e an_E

I |r|'|:HI1III:IH En‘lllhhn‘.]

0o §

-
L

1KHz i 100k i

TYPICAL ESR VS. FREQUENCY

CS54/CB4 100 VDC

T T T \oRHz TR iRH

Frasynsrery

F o cpssrcey

T Pabiren = PO. B 4530, 1795 LicConsiie Rond, Lyschiey Wiginis 24502 = T £4- 7306041 » Frx £4-20000 » weapkion com = FAZE 11



