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MLCC Su r f ace Mou n t  EMI  Fi l t er s X2 Y  

 

X2 Y I n t eg r at ed  Passiv e Com p on en t s 

The Syfer X2Y Integrated Passive Component is a 3 terminal 
EMI chip device. 

When used in balanced line applications, the revolutionary 
design provides simultaneous line-to-line and line-to-ground 

filtering, using a single ceramic chip. In this way, differential and 

common mode filtering are provided in one device. 

For unbalanced applications, it provides ultra low ESL 
(equivalent series inductance). Capable of replacing 2 or more 

conventional devices, it is ideal for balanced and unbalanced 
lines, twisted pairs and dc motors, in automotive, audio, sensor 

and other applications. 

Available in sizes from 0805 to 1812, these filters can prove 

invaluable in meeting stringent EMC demands. 

 Elect r ica l  Det a i l s  

 Capacitance Range 1pF to 100nF 

 
Tem perature Coefficient  of 

Capacitance (TCC) 

C0G/ NP0 0 ± 30ppm/˚C 

X7R ± 15%  from  -55˚C to +125˚C 

 

Dissipat ion Factor 
C0G/ NP0 

Cr > 50pF ≤0.0015 

Cr ≤ 50pF = 0.0015(15÷Cr+0.7) 

X7R ≤ 0.025 

 I nsulat ion Resistance ( I R)  100GΩ or 1000secs (whichever is the less)   

 
Dielect ric Withstand Voltage (DWV)  

Voltage applied for 5 ± 1 seconds, 50m A 

charging current  m axim um 

 

Ageing Rate 
C0G/ NP0 Zero 

X7R < 2%  per t im e decade 

 
 

Die lect r i c 

X7R or C0G/ NP0 

Elect r i ca l  con f igu r at ion  

Mult iple capacitance 

Cap aci t an ce m easu r em en t  

At 1000hr point  

 

Ty p ica l  cap aci t an ce m at ch in g  

Bet ter than 5%  

(down to 1%  available on request )  

Tem per at u r e  r at in g  

-55°C to 125°C 

I n su la t ion  r esist an ce 

100Gohms or 1000s (whichever is the 

less)  

 

Die lect r i c w i t h st an d  

v o l t ag e 

≤200V 2.5 times rated 
Volts for  5 secs 

500V 1.5 t imes rated 

Volts for  5 secs 

Charging current  lim ited 

to 50mA Max. 

 

Ty p e E0 3  

Ch ip  Size 0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  

Rat ed  

Vo l t age 
Die lect r i c M in im u m  an d  m ax im u m  cap aci t an ce v a lu es 

1 6 Vd c 
C0 G/ NP0  -  -  -  -  

X7 R -  -  -  -  

2 5 Vd c 
C0 G/ NP0  560pF -  820pF 1.8nF -  3.3nF 6.8nF -  8.2nF 12nF -  15nF 

X7 R 56nF -  68nF -  470nF 820nF 

5 0 Vd c 
C0 G/ NP0  390pF -  470pF 1.2nF -  1.5nF 4.7nF -  5.6nF 8.2nF -  10nF 

X7 R 18nF -  47nF 56nF -  220nF 180nF -  400nF 390nF -  680nF 

1 0 0 Vd c 
C0 G/ NP0  10pF -  330pF 22pF -  1.0nF 100pF -  3.9nF 820pF -  6.8nF 

X7 R 470pF -  15nF 1.5nF -  47nF 4.7nF -  150nF 8.2nF -  330nF 

2 0 0 Vd c 
C0 G/ NP0  -  22pF -  1.0nF 100pF -  3.3nF 820pF -  5.6nF 

X7 R -  820pF -  33nF 1.2nF -  120nF 2.7nF -  180nF 

5 0 0 Vd c 
C0 G/ NP0  -  -  -  820pF -  3.9nF 

X7 R -  -  -  2.7nF -  100nF 

Notes:  1)  For some lower capacitance parts, higher voltage rated parts may be supplied. 

 

 

 

 
0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  

L 
2.0± 0.3 

(0.08± 0.012) 

3.2± 0.3 

(0.126± 0.012) 

3.6± 0.3 

(0.14± 0.012) 

4.5± 0.35 

(0.18± 0.014) 

W  
1.25± 0.2 

(0.05± 0.008) 

1.6± 0.2 

(0.063± 0.008) 

2.5± 0.3 

(0.1± 0.012)  

3.2± 0.3 

(0.126± 0.012) 

T 
1.0± 0.15 

(0.04± 0.006) 

1.1± 0.2 

(0.043± 0.008) 

2.0 m ax. 

(0.08 m ax.)  

0.5± 0.25 

(0.02± 0.01)  

B1  
0.5± 0.25 

(0.02± 0.01)  

0.95± 0.3 

(0.037± 0.012) 

1.20± 0.3 

(0.047± 0.012) 

1.4± 0.35 

(0.06± 0.014) 

B2  
0.3± 0.15 

(0.012± 0.006) 

0.5± 0.25 

(0.02± 0.01)  

0.5± 0.25 

(0.02± 0.01)  

0.75± 0.25 

(0.03± 0.01)  

Notes:  1)  All dimensions mm ( inches) . 

 2)  Pad widths less than chip width gives improved mechanical performance. 

 3)  The solder stencil should place 4 discrete solder pads. The un-pr inted distance between ground pads is shown as 

dimension E. 

 4)  I nsulat ing the earth t rack underneath the filters is acceptable and can help avoid displacement  of f ilter  dur ing 

solder ing but  can result  in residue ent rapment  under the chip.
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 0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  

A 0.95 (0.037) 1.2 (0.047) 2.05 (0.08) 2.65 (0.104) 

B 0.9 (0.035) 0.9 (0.035) 1.0 (0.039) 1.4 (0.055) 

C 0.3 (0.012) 0.6 (0.024) 0.7 (0.028) 0.8 (0.031 ) 

D 0.4 (0.016) 0.8 (0.031 ) 0.9 (0.035) 1.4 (0.055) 

E 0.75 (0.030) 1.0 (0.039) 1.85 (0.071) 2.05 (0.080) 

AEC- Q2 0 0  r an ge ( E0 3 )  capaci t an ce v a lu es 

Ch ip  Size 0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  

5 0 Vd c 
C0 G/ NP0  390pF -  470pF 1.2nF -  1.5nF 4.7nF -  5.6nF 8.2nF -  10nF 

X7 R 18nF -  33nF 56nF -  150nF 180nF -  330nF 390nF- 560nF 

1 0 0 Vd c 
C0 G/ NP0  10pF -  330pF 22pF -  1.0nF 100pF -  3.9nF 820pF -  6.8nF 

X7 R 470pF -  15nF 1.5nF -  47nF 4.7nF -  150nF 8.2nF -  330nF 

 

Com p on en t  Ad v an t ag es Disadv an t ages Ap p l i ca t ion s 

Ch ip  cap aci t o r  I ndustry standard 

Requires 1 per line 

High inductance 

Capacitance matching 

problems 

By-pass 

Low frequency 

3  t er m in a l  feed t h r ou g h  
Feedthrough 

Lower inductance 
Current  lim ited 

Feedthrough 

Unbalanced lines 

High frequency 

Sy fer  X2 Y I n t eg r a t ed  

Passiv e Com p on en t  

Very low inductance 

Replaces 2 (or 3)  components 

Negates the effects of 

temperature, voltage and 

ageing 

Provides both common mode 

and different ial mode 

at tenuat ion 

Can be used on balanced and 

unbalanced lines 

Care must  be taken to 

opt im ise circuit  design 

By-pass 

Balanced lines 

High frequency 

dc elect r ic motors 

Unbalanced lines 

Audio amplif iers 

CANBUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Or d er in g  in f o r m at ion  

1 8 1 2  Y 1 0 0  0 3 3 4  M X T E0 3  

Ch ip  Size Ter m in at ion  Rat ed  Vo l t ag e  
Cap aci t an ce in  Pico  

f ar ad s ( p F)  

Cap aci t an ce 

To ler an ce  

D ielect r ic 

Cod es 
Pack ag in g  Ty p e 

0 8 0 5  

1 2 0 6  

1 4 1 0  

1 8 1 2  

 

J =  Nickel Barrier (Tin)  

* Y =  FlexiCap™ (Tin -  

X7R only)  

A =  (Tin/ Lead) Not  

RoHS com pliant . 

* H =  FlexiCap™ 

(Tin/ Lead)  Not  RoHS 

com pliant . 

0 1 6  =  16V 

0 2 5  =  25V 

0 5 0  =  50V 

1 0 0  =  100V 

2 0 0  =  200V 

5 0 0  =  500V 

First  digit  is 0. Second and 

third digit s are significant  

figures of capacitance code. 

The fourth digit  is num ber of 

zeros following 

Exam ple:  0 3 3 4 = 330nF. 

Note:  C1 =  2C2 

M =  ± 20%  

(Tighter tolerances 

m ay be available 

on request ) . 

A =  C0G/ NP0  

AEC-Q200 

C =  C0G/ NP0 

E =  X7R 

AEC-Q200 

X =  X7R 

T =  178m m 

(7” )  reel 

R =  330m m 

(13” )  reel 

B  =  Bulk pack 

– tubs or t rays 

Syfer X2Y 

I ntegrated 

Passive 

Com ponent 

Note:  * FlexiCap™ term inat ion only available in X7R m aterial. Please contact  the sales office for any special requirem ents. 
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So lder in g  I n fo r m at ion  

Syfer MLCCs are compat ible with all recognised 

solder ing/ mount ing methods for chip capacitors. A detailed 

applicat ion note is available at syfer.com 

Ref low  So lder in g  

Syfer recommend reflow solder ing as the preferred method for 

mount ing MLCCs. Syfer MLCCs can be reflow soldered using a 

reflow profile generally defined in I PC/ FEDEC J-STD-020. Sn 

plated term inat ion chip capacitors are compat ible with both 

convent ional and lead free solder ing with peak temperatures of 

260 to 270˚C acceptable. 

The heat ing ramp rate should be such that  components see a 

temperature rise of 1.5 to 4˚C per second to maintain 
temperature uniform ity through the MLCC. 

The t ime for which the solder is molten should be maintained at  

a m inimum, so as to prevent  solder leaching. Extended t imes 

above 230˚C can cause problems with oxidation of Sn plating. 
Use of an inert  atmosphere can help if this problem is 

encountered. Palladium/ Silver (Pd/ Ag)  term inat ions can be 

part icular ly suscept ible to leaching with free lead, t in r ich 

solders and tr ials are recommended for this combinat ion. 

Cooling to ambient  temperature should be allowed to occur 

naturally, part icular ly if larger chip sizes are being soldered. 

Natural cooling allows a gradual relaxat ion of thermal m ismatch 

st resses in the solder joints. Forced cooling should be avoided 

as this can induce thermal breakage. 

W av e So lder in g  

Wave solder ing is generally acceptable, but  the thermal stresses 

caused by the wave have been shown to lead to potent ial 

problems with larger or thicker chips. Part icular care should be 

taken when solder ing SM chips larger than size 1210 and with a 

thickness greater than 1.0mm for this reason. 

Maximum permissible wave temperature is 270˚C for SM chips. 

The total immersion t ime in solder should be kept  to a 

m inimum. I t  is st rongly recommended that  Sn/ Ni plated 

term inat ions are specified for wave solder ing applicat ions. 

So lder  Leach in g  

Leaching is the term for the dissolut ion of silver into the solder 

causing a failure of the term inat ion system which causes 

increased ESR, tan δ and open circuit faults, including ultimately 
the possibility of the chip becom ing detached. 

Leaching occurs more readily with higher temperature solders 

and solders with a high t in content . Pb free solders can be very 

prone to leaching certain terminat ion systems. To prevent  

leaching, exercise care when choosing solder allows and 

m inim ize both maximum temperature and dwell t ime with the 

molten solder. 

Plated term inat ions with nickel or copper ant i- leaching barr ier  

layers are available in a range of top coat f inishes to prevent  

leaching occurr ing. These finishes also include Syfer FlexiCapTM 

for  improved st ress resistance post  solder ing.  

 

Rew or k  o f  Ch ip  Cap aci t o r s 

Syfer recommend hot air / gas as the preferred method of 

applying heat  for  rework. Apply even heat  surrounding the 

component  to m inim ise internal thermal gradients. 

Solder ing irons or other techniques that  apply direct  heat 

to the chip or surrounding area should not  be used as 

these can result  in m icro cracks being generated. 

Minim ise the rework heat  durat ion and allow components 

to cool naturally after  solder ing. 

Use o f  Si l v er  Load ed  Ep ox y  Ad h esiv es 

Chip capacitors can be mounted to circuit  boards using 

silver loaded adhesive provided the term inat ion mater ial of 

the capacitor  is selected to be compat ible with the 

adhesive. This is normally PdAg. Standard t in f inishes are 

often not  recommended for use with silver loaded epoxies 

as there can be electr ical and mechanical issues with the 

joint  integr ity due to mater ial m ismatch. 

 

Han d l in g  &  St o r age 

Components should never be handled with fingers;  

perspirat ion and skin oils can inhibit  solderability and will 

aggravate cleaning. 

Chip capacitors should never be handled with metallic 

inst ruments. Metal tweezers should never be used as these 

can chip the product  and leave abraded metal t racks on 

the product surface. Plast ic or plast ic coated metal types 

are readily available and recommended – these should be 

used with an absolute m inimum of applied pressure. 

 

I ncorrect  storage can lead to problems for the user. Rapid 

tarnishing of the term inat ions, with an associated 

degradat ion of solderability, will occur if the product  comes 

into contact  with indust r ial gases such as sulphur dioxide 

and chlor ine. Storage in free air , part icular ly moist  or 

polluted air , can result  in terminat ion oxidat ion. 

Packaging should not  be opened unt il the MLCs are 

required for use. I f opened, the pack should be re-sealed 

as soon as pract icable. Alternat ively, the contents could be 

kept in a sealed container with an environmental cont rol 

agent . 

Long term storage condit ions, ideally, should be 

temperature controlled between -5 and +40˚C and 
humidity cont rolled between 40%  and 60%  R.H. 

Taped product  should be stored out  of direct  sunlight , 

which m ight  promote deter iorat ion in tape or adhesive 

performance. 

Product , stored under the condit ions recommended above, 

in its “as received”  packaging, has a m inimum shelf life of 

2 years. 
 

SM Pad  Design  

Syfer convent ional 2- term inal chip capacitors can generally 

be mounted using pad designs in accordance with I PC-

7351, Generic Requirements for Surface Mount  Design and 

Land Pat tern Standards, but there are some other factors 

that  have been shown to reduce mechanical st ress, such 

as reducing the pad width to less than the chip width. I n 

addit ion, the posit ion of the chip on the board should also 

be considered. 

3- term inal components are not  specifically covered by I PC-

7351, but  recommended pad dimensions are included in 

the Syfer catalogue/ website for these components. 

Mu l t i lay er  cer am ic ch ip  w i t h  n ick e l  o r  copp er  b ar r ie r  
t e r m in at ion  

mailto:SyferSales@knowles.com
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Flex iCap TM Ter m in at ion  

FlexiCapTM has been developed as a result  of listening to 

customer’s exper iences of st ress damage to MLCCs from 

many manufacturers, often caused by var iat ions in product ion 

processes. 

Our answer is a propr ietary flexible epoxy polymer 

term inat ion mater ial that  is applied to the device under the 

usual nickel barr ier f inish. FlexiCapTM will accommodate a 

greater degree of board bending than convent ional capacitors. 

 

Ranges are available with FlexiCapTM term inat ion mater ial 

offer ing increased reliability and super ior mechanical 

performance (board flex and temperature cycling)  when 

compared with standard term inat ion mater ials. Refer to Syfer 

applicat ion note reference AN0001. FlexiCapTM capacitors 

enable the board to be bent  almost  twice as much as before 

mechanical cracking occurs. Refer to applicat ion note AN0002. 

FlexiCapTM is also suitable for space applicat ions having 

passed thermal vacuum outgassing tests. Refer to Syfer 

applicat ion note reference AN0026. 

 

 

 

 

 

 

 

 

 

 

 

Syfer has delivered m illions of FlexiCapTM components and 

dur ing that  t ime has collected substant ial test  and reliability 

data, working in partnership with customers world wide, to 

elim inate mechanical cracking. 

An addit ional benefit  of FlexiCapTM is that  MLCCs can 

withstand temperature cycling from -55 to 125˚C in excess of 
1,000 t imes without  cracking. 

FlexiCapTM term inat ion has no adverse effect  on any electr ical 

parameters, nor affects the operat ion of the MLCC in any way. 

Ap p l ica t ion  Not es 

FlexiCapTM may be handled, stored and t ransported in the 

same manner as standard term inated capacitors. The 

requirements for mount ing and solder ing FlexiCapTM are the 

same as for standard SMD capacitors. 

For customers current ly using standard term inated capacitors 

there should be requirement  to change the assembly process 

when convert ing to FlexiCapTM. 

Based upon the board bend tests in accordance with I EC 

60384-1 the amount  of board bending required to 

mechanically crack a FlexiCapTM term inated capacitor is 

significant ly increased compared with standard term inated 

capacitors. 

Pr od u ct :  X7 R 
Ty p ica l  ben d  per f o r m an ce u n der  

AEC- Q2 0 0  t est  con d i t ion s 

St an d ar d  

Ter m in at ion  
2mm to 3mm 

Flex iCap TM  Typically 8mm to 10mm 
 

REACH ( Reg ist r at ion , Ev alu at ion , Au t h o r isat ion  an d  

r est r i ct ion  o f  Ch em icals)  St at em en t  

The main purpose of REACH is to improve the protect ion of 

human health and the environment  from the r isks ar ising 

from the use of chem icals. 

Syfer Technology Ltd maintains both I SO 14001, 

Environmental Management  System and OHSAS 18001 

Health & Safety Management  System approvals that  require 

and ensure compliance with corresponding legislat ion such 

as REACH. 

For fur ther informat ion, please contact  the sales office at  

SyferSales@knowles.com 

 

RoHS Com p l ian ce 

Syfer rout inely monitors wor ld wide mater ial rest r ict ions 

(e.g., EU/ China and Korea RoHS mandates) and is act ively 

involved in shaping future legislat ion. 

All standard C0G/ NPO, X7R, X5R and High Q Syfer MLCC 

products are compliant  with the EU RoHS direct ive (see 

below for special exempt ions) and those with plated 

term inat ions are suitable for solder ing common lead free 

solder alloys ( refer to ‘Solder ing I nformat ion’ for more details 

on solder ing lim itat ions) . Compliance with EU RoHS direct ive 

automat ically signifies compliance with some other 

legislat ion (e.g., Korea RoHS). Please refer to the Sales 

Office for details of compliance with other mater ials 

legislat ion. 

Breakdown of mater ial content , SGS analysis reports and t in 

whisker test results are available on request . 

Most  Syfer MLCC components are available with non-RoHS 

compliant  t in/ lead (SnPb)  Solderable term inat ion finish for 

exempt  applicat ions and where pure t in is not  acceptable. 

Other t in free term inat ion finishes may also be available – 

please refer to the Sales Office for fur ther details. 

X8R ranges < 250Vdc are not  RoHS 2011/ 65/ EU compliant . 

Check the website, www.knowlescapacitors.com/ syfer for 

latest  RoHS update. 

 

Ex p or t  Con t r o ls an d  Du al - u se Regu la t ion s 

Certain Syfer catalogue components are defined as ‘dual-use’ 

items under internat ional export  cont rols – those that  can be 

used for civ il and m ilitary purposes which meet  certain 

specified technical standards. 

The defining cr iter ia for  a dual-use component  with respect  

to Syfer products is one with a voltage rat ing of > 750V and a 

capacitance value > 250nF and a ser ies inductance < 10nH. 

Components defined as ‘dual-use’ under the above cr iter ia 

automat ically require a licence for export outside the EU, and 

may require a licence for export  with the EU. 

The applicat ion for a licence is rout ine, but  customers for 

these products will be asked to supply fur ther informat ion. 

Please refer to the sales office if you require any further 

informat ion on export  restr ict ions. 

Other special components may addit ionally need to comply 

with export  regulat ions. 

mailto:SyferSales@knowles.com
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Ag ein g  o f  Cer am ic Cap aci t o r s 

Capacitor ageing is a term used to descr ibe the negat ive, 

logar ithm ic capacitance change which takes place in ceram ic 

capacitors with t ime. The crystalline st ructure for bar ium  

t itanate based ceram ics changes on passing through its Cur ie 

temperature (known as the Curie Point )  at  about  125º C. The 

domain structure relaxes with t ime and in doing so, the 

dielect r ic constant  reduces logar ithm ically;  this is known as 

the ageing mechanism of the dielect r ic constant . The more 

stable dielect r ics have the lowest  ageing rates. 

The ageing process is reversible and repeatable. Whenever 

the capacitor  is heated to a temperature above the Curie 

Point  the ageing process starts again from zero. 

The ageing constant , or ageing rate, is defined as the 

percentage loss of capacitance due to the ageing process of 

the dielect r ic which occurs during a decade of t ime (a tenfold 

increase in age) and is expressed as percent  per logar ithm ic 

decade of hours. As the law of decrease of capacitance is 

logar ithm ic, this means that  for a capacitor  with an ageing 

rate of 1%  per decade of t ime, the capacitance will decrease 

at  a rate of:  

a)  1%  between 1 and 10 hours 

b)  An addit ional 1%  between the following 10 and 100 

hours 

c)  An addit ional 1%  between the following 100 and 

1000 hours 

d)  An addit ional 1%  between the following 1000 and 

10000 hours 

e)  The ageing rate cont inues in this manner throughout  

the capacitor ’s life. 

Typical values of the ageing constant  for our MLCCs are 

Die lect r i c Class Ty p ica l  Va lu es 

Ul t r a  St ab le  C0 G/ NP0  
Negligible capacitance loss 

through ageing 

St ab le  X7 R < 2%  per decade of t ime 

 

Cap aci t an ce Measu r em en t s 

Because of ageing it  is necessary to specify an age for 

reference measurements at  which the capacitance shall be 

within the prescr ibed tolerance. This is f ixed at 1000 hours, 

since for all pract ical purposes there is not  much further loss 

of capacitance after this t ime. 

All capacitors shipped are within their  specified tolerance at  

the standard reference age of 1000 hours after  having cooled 

through their Cur ie temperature. 

The ageing curve for any ceram ic dielectr ic is a straight  line 

when plot ted on sem i- log paper. 

Cap aci t an ce v s. Tim e 

(Ageing X7R @ 1%  per decade)  

 

 

 

 

 

 

 

 

Tigh t  To ler an ce 

One of the advantages of Syfer ’s unique ‘wet  process’ of 

manufacture is the ability to offer capacitors with 

except ionally t ight  capacitance tolerances. 

The accuracy of the pr int ing screens used in the fully 

automated, computer controlled manufactur ing process 

allows for tolerance as close as ±  1%  on C0G/ NP0 parts 

greater than or equal to 10pF. For capacitance value less 

than 4.7pF tolerances can be as t ight  as ±  0.05pF. 

 

Per iod ic Test s Con d u ct ed  an d  Rel iab i l i t y  Dat a 

For standard surface mount  capacitors components are 

random ly selected on a sample basis and the following 

rout ine tests conducted:  

• Load Test. 1,000 hours @ 125˚C (150˚C for X8R). 
Applied voltage depends on components tested 

• Humidity Test. 168 hours @ 85˚C/85%RH 

• Board Deflect ion (bend test )  

Test  results are available on request . 

Con v er sion  Fact o r s 

Fr om  To Op er at ion  

FI Ts MTBF (hours) 109  ÷  FI Ts 

FI Ts MTBF (years)  109  ÷  (FI Ts ×  8760)  

FI T =  Failures I n Time. 1 FI T =  1 failure in 109  hours 

MTBF =  Mean Time Between Failure 

 

Ex am p le  o f  FI T Dat a  Av ai lab le 

 

 

 

 

 

 

 

 

 

Component  type:  0805 (C0G/ NP0 and X7R) 

Test ing Locat ion:  Syfer reliability test  department  

Results based on:  16,622,000 component  test hours 

mailto:SyferSales@knowles.com
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Pack ag in g  I n f o r m at ion  

Tape and reel packing of surface mount ing chip capacitors for 

automat ic placement  are in accordance with I EC60286-3. 

 

Peel  Fo r ce 

The peel force of the top sealing tape is between 0.2 and 1.0 

Newton at 180˚. The breaking force of the carrier and sealing 
tape in the direct ion of unreeling is greater than 10 Newton. 

Reel  Dim en sion s 

 

 

 

 

 

 

 

 

 

 

 

Sy m b ol  Descr ip t ion  
1 7 8 m m  

Reel  

3 3 0 m m  

Reel  

A Reel diameter 
178 

(7)  

330 

(13) 

G Reel inside width 
8.4 

(0.33) 

12.4 

(0.49) 

T 
Reel outside 

width 

14.4 

(0.56) max 

18.4 

(0.72) max  
 

Tape Dim en sion s 

 

 

  D im en sion s m m  ( in ch es)  

Sy m b ol  Descr ip t ion  8 m m  Tape 1 2 m m  Tap e 

A0  

B0  

K0  

Width of cavity 

Length of cavity 

Depth of cavity 

Dependent  on chip size to m inim ize rotat ion 

W Width of tape 8.0 (0.315) 12.0 (0.472) 

F Distance between dr ive hole centres and cavity cent res 3.5 (0.138) 5.5 (0.213) 

E Distance between dr ive hole centres and tape edge 1.75 (0.069) 

P1  Distance between cavity cent res 4.0 (0.156) 8.0 (0.315) 

P2  
Axial distance between dr ive hole centres and cavity 

cent res 
2.0 (0.079) 

P0  Axial distance between dr ive hole centres 4.0 (0.156) 

D0  Dr ive hole diameter 1.5 (0.059) 

D1  Diameter of cavity piercing 1.0 (0.039) 1.5 (0.059) 

T Carr ier tape thickness 0.3 (0.012) ± 0.1 (0.04) 0.4 (0.016) ± 0.1 (0.04) 

mailto:SyferSales@knowles.com
http://www.knowlescapacitors.com/syfer
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t 1  Top tape thickness 0.1 (0.004) max 
 

mailto:SyferSales@knowles.com
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Pack in g  I n f o r m at ion  

Missin g  Com p on en t s 

The number of m issing components in the tape may not 

exceed 0.25%  of the total quant ity with not  more than three 

consecut ive components m issing. This must  be followed by at  

least  six proper ly placed components 

I den t i f i cat ion  

Each reel is labelled with the following informat ion:  

manufacturer, chip size, capacitance, tolerance, rated voltage, 

dielect r ic type, batch number, date code and quant ity of 

components. 

Leader  Tr a i le r  

 

Com p on en t  Or ien t at ion  

Tape and reeling is in accordance with I EC 60286 part  3, which 

defines the packaging specificat ions for leadless components 

on cont inuous tapes. 

Notes:  1)  I EC60286-3 states A0 < B0 

 2)  Regarding the or ientat ion of 1825 and 2225 

components, the term inat ion bands are r ight  to 

left , NOT front  to back. Please see diagram. 

 

Ou t er  Pack ag in g  

Outer carton dimensions mm ( inches)  max 

Reel  Size No . o f  Reels L W  T 

178 

(7)  
1 

185 

(7.28) 

185 

(7.28) 

25 

(0.98) 

178 

(7)  
4 

190 

(7.48) 

195 

(7.76) 

75 

(2.95) 

330 

(13) 
1 

335 

(13.19) 

335 

(13.19) 

25 

(0.98) 
 

 

Reeled  qu an t i t ies 

1 7 8 m m  

7 ”  r eel  

0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  3 3 0 m m  

( 1 3 ” )  r eel  

0 8 0 5  1 2 0 6  1 4 1 0  1 8 1 2  

3000 2500 2000 1000 12000 10000 8000 4000 
 

Bu lk  Pack in g  –  Tu b s 

Chips are supplied in r igid re-sealable plast ic tubs together 

with impact  cushioning wadding. Tubs are labelled with the 

details:  chip size, capacitance, tolerance, rated voltage, 

dielect r ic type, batch number, date code and quant ity of 

components. 

Dim en sion s m m  ( in ch es)  

H 60mm (2.36” )  

D 50mm (1.97” )  
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