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Comparative Capacitance Table

. Size (mm) Capacitance
Capacitor ElA L{W] T |inF _ [10nF [100nF [1uF__ |10uF _ |[100uF
0201 0.6 [ 0.3] 0.3 jnmmm—
0402 10/ 05]05
0603 1.6 | 0.8 | 0.8 ammummnmsmnimm}ssismem s s fsnsosnimmmmey
Murata 0805 20125125}y | s
MLCC 1206 3.2 | 1.6 [ 1.6 |
1210 32|25]25 LT A T ]
1812 45[32]25 | T ]
2220 5.7]15.0] 3.2 -II-II-FIIII-II-
P 2.0 [1.25] 1.1 W
A2 3.2(16] 1.1 -|||-||
A 32]16] 1.6 000 1 o
TA(X) B2 35(28] 19 |
C 6.0[32][25 101
V] 73|43 1.9 -llqll
D 73|43]28 I
CD(thin type) 7.3(43]| 15 (]
CD Series 7.3(43]1.8 | s
Woshl) UD Series | 7.3 4.3| 3.1 ] n
UE Series | 7.3]| 43|42 1
A 73| 46|46 m
Organic B 73|56]56 T
Semi- Cc 90| 70]70 non
Conductive D 12.01 7.0| 7.0 [T
E 13.0/ 8.8 | 8.8 11




Basic Function and Applications for High

L Capacitance Components

Murata Electronics
North America, Inc.

- Basic Function
Electrical signals contain various
noise components such as EMI or
equipment-generated noise.

High Capacitance can be used to
reduce these noise signals and
provide a more stable operating
system.

The most prominent functions for
high capacitance are shown below:

Smoothing

DC signals are cleaned by
using high capacitance to
absorb ripple voltage.

—Bypassing
When high capacitance is used in
a filtering circuit, unwanted signals
can be routed away from certain
equipment, e.g., bypassing high
frequency noise.

—— Coupling
Coupling between neighbor
circuits to stop DC and pass AC

Advantages of MLCC in comparison to TA/AL capacitors.

*Noise Absorption of MLCC is excellent compared to Ta/AL Capacitors.
*Self Heating of MLCC is small compared to TA/AL Capacitors.
*Capacitance of MLCC does not change over a wide frequency range.
*Break down Voltage of MLCC is higher compared to TA/AL Capacitors.
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Recommended Murata MLCC P/N’s For

s Replacement of TA/AL Chips

Smoothing / By-passing: <100kHz

TA /AL MLCC 63V 10V 16V 25V 35V /50V
-> GRM36X7R473K010A_ -> GRMB39X7R473K025A_ GRM40X7R473KO050A_
0.1uF -7~ 0.047uF
--> GRP155R71A473KA01_ --> GRM188R71E473KA01_ GRM21BR71H473KA01_
-> GRM36X5R104K010A_ -> GRM39X7R104K025A_ GRM40X7R104K050A_
0.22uF 0.1uF
--> GRP155R61A104KA01_ --> GRM188R71E104KA01_ GRM21BR71H104KA01_
-> GRM39X7R224K010A_ -> GRM40X7R224K025A_ GRM40X7R224K050A_
0.47uF 0.22uF
--> GRM188R71A224KA01_ --> GRM219R71E224KC01_ GRM21BR71H224KA01_
e e GRM39X5RA74K63A_ GRM40X7R474K016A_ GRM40X7RA474K016A_ GRMA0X7RA74K025A GRM42-6X7RA74K050A_
.Uu .4/Ul
GRM188R60J474KA01_ GRM219R71CA74KA01_ GRM219R71C474KCO1_ GRM21BR71E474KCO01_ GRMB31MR71H474KAO1_
o T GRM39X5R105K63A_ --> GRM40X7R105K016A_ GRM42-6X7R105K025A GRM42-2X7R105K050A_
.2zU .Oul
GRM188R60J105KA01_ -> GRM21BR71C105KA01_ GRM31MR71E105KCO1_ GRM32RR71H105KA01_
A _ GRM40X5R225K63A_ GRM42-6X5R225K010A_ GRM42-6X7R225K016A GRM42-2X7R225K025A _
.U .ZUl
GRM21BR60J225KCO1_ GRM31MR61A225KA01_ GRM31MR71C225KC11_ GRM32RR71E225KCO1_
10uF A GRMA40-034X5R475K63A GRM42-6X5R475K010A_ GRM42-6X5R475K016A GRM42-2X5R475K025A GRM44-1X7R475K050A_
ul (Ul
GRM21BR60J475KA11_ GRM31CR61A475KA01_ GRM31CR61CA75KA45_ GRMB32RR61E475KC31_ GRMS5ER71H475KA01_
e s GRMA42-6X5R106K63A _ GRM42-2X5R106K010A GRM42-2X5R106K016A GRM43-2X5R106K025A
ul u
GRM31CRB0J106KCO1_ GRM32ERG1A106KCO1_ GRM32ER61C106KC31_ GRM43DR61E106KA01_
GRMA42-2X5R226K63A _
47uF 22uF
GRM32DR60J226KA01_
UnderDevelopment ==), Due to the Iowgr Z and ESR of
100uF 47uF MLCCs, capacitance values less
than half that of the TA can be
. . GRM44-1X5R107K63A_ used in many by-passing or
ul ul . L
GRM55XRE0107KAO L decoupling applications.

TA /AL
0.1uF

0.22uF

0.47uF

1.0uF

2.2uF

4.7uF

10uF

22uF

47uF

100uF

MLCC
0.1uF

0.22uF

0.47uF

1.0uF

2.2uF

4.7uF

10uF

22uF

Legend

CouEIing: <100kHz

6.3V 10V 16V 25V 50V

--> GRMB36X5R104K010A_ --> GRM39X7R104K025A _ G RM40X7R104K050A _

--> GRP155R61A104KA01_ -> GRM188R71E104KA01_ GRM21BR71H104KA01_

--> GRMB39X7R224K010A_ --> GRM40X7R224K025A _ G RM40X7R224 K0O50A _

--> GRM188R71A224KA01_ -> GRM219R71E224KC01_ GRM21BR71H224KA01_
GRM39X5R474K63A_ --> GRM40X7R474K016A_ G RM40X7R474K025A_ GRM42-6X7R474K050A _
GRM188R60J474KA01_ -> GRM219R71C474KCO1_ GRM21BR71E474KCO1_ GRM31MR71H474KA01_
GRM39X5R105K63A_ --> GRM40X7R105K016A_ GRM42-6X7R105K025A _ GRM42-2X7R105K050A _
GRM188R60J105KA01_ --> GRM21BR71C105KA01_ GRM31MR71E105KC01_ GRM32RR71H105KA01_
GRM40X5R225K63A _ GRM42-6X5R225K010A_ GRM42-6X7R225K016A _ GRM42-2X7R225K025A _
GRM21BR60J225KC01_ GRM31MR61A225KA01_ GRM31MR71C225KC11_ GRM32RR71E225KC01_

GRM40-034X5R475K63A GRM42-6X5R475K010A_ GRM42-6X5R475K016A _ GRM42-2X5R475K025A _ GRM44-1X7R475K050A _
GRM21BR60J475KA11_ GRM31CR61A475KA01_ GRM31CR61C475KA45_ GRM32RR61E475KC31_ GRMS55ER71H475KA01_
GRM42-6X5R106K63A_ GRM42-2X5R106K010A_ GRM42-2X5R106K016A _ GRM43-2X5R106K025A _

GRM31CR60J106KC01_ GRM32ER61A106KC01_ GRM32ER61C106KC31_ GRM43DR61E106 KA01_
GRM42-2X5R226K63A_
GRM32DR60J226KA01_

UnderDevelopment

GRM44-1X5R107K63A_

GRM55XR60J107KA01_

North America P/N

GlobalP/N- Effective 6/01

Contact Murata or an Authorized Representative for
complete P/N including packaging

sufix.

Contact Murata Electronics
for development plans of
items not listed.

All part numbers shown are zor commercial= non-critical agglications onl)‘;.
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(1) TA Chip Dimension

L
—
LA
(2) MLC Chip Dimension
iy A

I

North America -vs- Global Part Numberin

Case Size and Part Numbering

Ellesgg'gjj@uE

P
A (S*
B (T*)
C (U¥)
D (V*/X*)
E

TA DIMENSION (mm)
w

H

1.25+0.2 1.2 max.
1.6+0.2 1.620.2
2.8+0.2 1.9+0.2
3.2+0.3 2.5+0.3
4.3+0.3 2.8+0.3
6.0+0.3 3.6+0.3

GRM36

GRM39

GRM40
GRM42-6

GRM42-2
GRM43-2
GRM44-1

MLCC DIMENSION (mm)
w H

0.5+0.05 0.5+0.05
1.6+0.1 0.8+0.1 0.8+0.1
2.0+0.15 | 1.25+#0.15 [ 1.4 max.
3.2+0.2 1.6+0.2 1.8 max.
3.2+0.3 2.5+0.2 2.7 max.
4.5+0.4 3.2+0.3 2.7 max.
5.7+0.43 5.0+0.4 3.4 max.

Comparison

Packaging

Marking Digit (A = no marking)

Rated Voltage

Capacitance Tolerance

Capacitance

Temperature Characteristic

Case Size

Product Series ID

North America PIN

=) | GRM

40

X7R

105 K| 016 | A| L

Global PIN (Effective 6/01)

=» | GR

21

R7

1C| 105 K | A01 L

Product ID

Series/Terminal

Dimension (L x W)

Dimension (T)

Temperature Characteristic

Rated Voltage

Capacitance

Capacitance Tolerance

Individual Specification

Packaging

The above example is for explanatory purposes only. Please consult Murata’s
catalog or Authorized Sales Representative to determine Murata part numbers.
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Capacitance -vs- Frequency
;@%

Murata MLCC 1206/10uF/6.3V TA (Y) 2917/10uF/12.5V
Measuring Condition :0Vdc, 25°C Measuring Condition :0Vdc, 25°C
Equipment ‘HP4294A Equipment ‘HP4294A
100 . 100
o) @
2 2
O O
% o
8 S
-100 -100
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
TA (X) 1206/10uF/6.3V Organic 2918/10uF/10V
Measuring Condition : 0Vdc, 25°C Measuring Condition : 0Vdc, 25°C
Equipment :HP4294A Equipment :HP4294A
100 100
9 o
e 2
6 o M E 0 """ln.h_
O
o o T L
S 8 ™
ML
-100 -100
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
Impedance/ESR -vs- Frequenc
———————————————————————————— /" Equipment: 4294A
1000 H
= = =Murata 1206/10uF/6.3V (ESR) B
= = =TA(X)1206/10uF/6.3V (ESR) N
100 TA (Y) 2917/10uF/12.5V (ESR) ||
= = =Organic 2918/10uF/10V (ESR) H
’g Murata 1206/10uF/6.3V (Impedance) [
< m— TA (X) 1206/10uF/6.3V (Impedance) (]
L 10 TA (Y) 2917/10uF/12.5V (Impedance)  H
3:) e L = ~ Organic 2918/10uF/10V (Impedance) O
w i ™ - -~ d
8 = = —
% = — L=
S ! -~ ™~ - i
é’. 0.1 hlFEE i [ == = =
a = LT —
0.01 = N ol o |l [
— 10uF
N —
0.001
0.1 1 10 1000 10000

Frequency (kHz)



Capacitance -vs- Frequency
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Murata MLCC 2220/47uF/16V TA (Y) 2917/47uF/6.3V
Measuring Condition : 0Vdc, 25°C Measuring Condition : 0Vdc, 25°C
100 Equipment :HP4294A Equipment ‘HP4294A
Py Y
o I I 1 O o 1 O O MW )]
S S
) 0 VYLV, 7 S 0 W
o S
© @©
(@] O
-100 -100
0.1 1 10 100 1000 0.1 1 10 100 1000
Frequency (kHz) Frequency (kHz)
TA (X) 1411/47uF/6.3V Organic 3628/47uF/10V
Measuring Condition : 0Vdc, 25°C Measuring Condition : 0Vdc, 25°C
Equipment ‘HP4294A Equipment ‘HP4294A
100 100
o ko
o)) o))
: 5
< 0 c 0
O -\'"‘"M A (@] “"—-;-.,_‘_
o M S R
© © b
O O N
-100 -100
0.1 1 10 100 1000 0.1 1 10 100 1000
Frequency (kHz) Frequency (kHz)
Impedance/ESR -vs- Frequenc .
- - - -~  —~ 4" " " Equipment: 4294A
100 —
t = = =Murata 2220/47uF/16V (ESR)
' = = =TA(X)1411/47uF/6.3V (ESR)
TA(Y) 2917/47uF/6.3V (ESR)
10 = = =Organic 3628/47uF/10V (ESR)
’é‘ Murata 2220/47uF/16V (Impedance)
S TA (X) 1411/47uF/6.3V (Impedance) =
~ TA (Y) 2917/47uF/6.3V (Impedance) >
3:) 1 E= == Organic 3628/47uF/10V (Impedance) — —
w == o
2 £ — x
= “\ i ‘~-~- TITl= = N — _—--,|__=‘+:-—,—’
% 0.1 = = o == A‘—LL': ===
Q &S i i I i T *
E ES = e
~ o M1 | ‘ L]
0.01 == z-éé
| . A ¥ ” =
— 47uF = ———+ —
0.001 !
0.1 1 1000 10000 100000
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Noise Absorption Comparison

%#

<Measurement Method>

AV = 2V
DUTY =50%

e o
Input pulse

PULSE GENERATOR: HP 8112A
DIGITIZING OSCILLOSCORPE:

50 ohm

[ EY L]
...!_ R o
'r— -y o S S
| . |

Output wave form -

(see below) B

HP 54111D

'

Capacitor|

10uF AL &

frequency

10uF M

L L —

[}
L
]

10KHz | N/ oPe I

A. e
B TR .:. L

50uS/div

wave

100KHz
Output

wave

1MHz
Output

wave

500nS/div

AIP/AWO0E

AP/AWOOE

LCC

1 T Jw

1 V196mv5 S

S mrm e

5 A i
- !

B B e B

50uS/div

Rt
1

Rl A
500nS/div

'NP/AWOOL

“5uS/div

4 - -
[ '

L o O
72 X:Bmv r

AIP/AWQS

i-ﬂ::- 1 ‘1 i o

i T . B, IHNT
500nS/div



Noise Absorption Comparison
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<Measurement Method>
T ¥ N R -
S T -
e ST S e
| | 50 ohm s ' —
E q C—AM 0O q w Output wave form =
: i : (see below) —
| = £
F — V=2V C _5 s = O R EEEEEEE T
. I[lPIft PIUIE'B :uw=5o% T3 1 1 - | B [w| _:
requency = . g . '
500kHz . 1 125 LS 18R & w_*} = :;i%hll
T
PULSE GENERATOR: HP 8112A
DIGITIZING OSCILLOSCOPE:
HP 54111D
m ]: 10mV / DIV ]: 10mV / DIV
Position : 1V Position : 1V
-
I - i .  — i r - § s
Murata MLCC TA (Y)
1206(LXW) > 2917(LxW)
10uF/6.3V 10uF/12.5V
TR = rnl:w ”hﬂl" ] L = rnl:w ”hﬂ” B
. ]: 10mV / DIV ]: 10mV / DIV
Position : 1V l | Position : 1V
e " o
TA (X) i
rganic
1206(LxW) —p> 2918(LxW)
10uF/6.3V 10UF/10V
TR = rnl:w ”hﬂl" ] L = rnl:w ”hﬂ” B
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Output wave form

Noise Absorption / Smoothing

Comparison

47wk’

| Q :[ 50mV / DIV
|

Position : OV
|

RRERAE SRR

Murata MLCC
2220(LxW)
! 47uF/16V

Non-resonance type
forward method DC-DC
converter

Output wave form

]: 50mV / DIV
Position : OV
.-_I __I,\._\_. e e 2
' = r i i ‘- * 2 '\..*ll
TA (X)
1411(LxW)
47uF/6.3V

.90 anoiy

10

Output wave form

:[ 50mV / DIV

Position : 0V

Ekf}-_ - ,_,_.r.--'l-_-.__ {,_.. 3 ""'“'"-b"" S

TA (Y)
2917(LxW)
4TuF/6.3V

<Circuit Diagram>
<spec>

Input : 12 Vdc

Output : 5V x 4A (20W)
Switching freq.: 400kHz

Output wave form

]: 50mV / DIV

Position : 0V

Organic
3628(LxW)
47uF/10V

~§, 0 e ] [
O ]
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<Measurement Method>
-?_Hll-_ e A Rl
JTI . -__:_ el
| 50 ohm 0 tout ; =
AR utput wave form -
+ £ (see below) —
e 4 V=5V C ) £ T
e — .__ 1| S B N e [ T
Input pulse DUTY = 50% 3 ] | Ji [
Frequency = - 'a.'-.:‘-" -
350kHz ol 124 W - LEE Wie i R
PULSE GENERATOR: HP 8112A
DIGITIZING OSCILLOSCOPE:
HP 54111D
Ea l:rd-llll_ - II- | ¥ . - |
1 B %
MLCC 2220 X5R 4_ ;Organic 100uF 62.5mV |
. 100uF 6.3V 9.4mV ; AN |
Py 2 et L e e e G ';.'.—::-...- T e r."'_. [t O 2 'JL i A :'l
= A |
L P i L J
+:.. TR i. -2 :t. |.-.I|. —;
e o glEmemE e e il GERd |
" . |
i Uip) Bea 59.4mV < : 75.\(l)/mv
e g S e "..- .’i—. et i _..""" N il _}t\”'— —— " ¥
; —> !
L b LN j E L A L
A TR E —rmg —— e o e T
me owmm s M gmmE | iR smm T T M e T

11
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Equipment : GP0160-1

300
10ukF
250 E
S 200
o
>
(0]
o 150
8
)
= 100
50
. e
0
2918/ 2917/ 1206/ 1206/
10uF/10V 10uF/12.5V 10uF/6.3V 10uF/6.3V
Organic TA (X) Murata (MLCC)
300
47uklF
250 f
S 200
©
g |
(0]
o 150
8
)
= 100
50
- ¥
0
3628/ 2917/ 1411/ 2220/
47uF/10V 47uF/6.3V 47uF/6.3V 47uF/16V
Organic TA (X) Murata (MLCC)

12
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Cap. Change (%)

Cap. Change (%)

Measuring Condition: 120Hz, 0.5Vrms

Equipment: 4284A

50

we== Murata 1206/10uF/6.3V

40 || == TA (X) 1206/10uF/6.3V

30

TA (Y) 2917/10uF/12.5V
= QOrganic 2918/10uF/10V

//
—T

20

10

77
_——

— X5R
-10 [ o
N
10ukF
-20 —
-60 -40 220 0 20 40 60 80 100 120
Temperature (°C)
50 I T T T
= \urata 2220/47uF/16V /
40 || =TA(X) 1411/47uF/6.3 /
TA (Y) 2917/47uF/6.3V /
30 | ™=Organic 3628/47uF/10V
/ -
/ L
10 /‘/
//
0
\
\\
47uklF X7R
-20
60 40 20 0 20 40 60 80 100 120

Temperature (°C)

13
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DCV

Voltage Characteristics

AOuk

20

Measuri

g Condition : 120Hz,120sec
Equipment : HP4284A

10

Cap. Change (%)

0 25

5 7.5
DC Vo ltage (Vdc)

10 12.5

Cap. Change (%)

ACVrms

LA7uk

20

10

—‘\_\
O%F"‘%

-10

Cap. Change (%)

25 5

DC Vo ltage (Vdc)

7.5

20

10

AN

Cap. Change (%)

\

N\

0 25 5

14

DC Vo ltage (Vdc)

10

Cap. Change (%)

Cap. Change (%)

= N W

o

Voltage (Vrms)

‘ ‘ ‘ ‘ ‘ Measuring Condition :| 120Hz,|30sec
| | | | | Equipment HP4284A

== Murata 1206/10uF/6.3V

=—TA (X) 1206/10uF/6.3V P

TA (Y) 2917/10uF/12.5V L~
== Organic 2918/10uF/10V /
A —T
0 01 02 03 04 05 06 07 08 09 1
Voltage (Vrms)

== Murata 2220/47uF/16V
| =—TA (X) 1411/47uF/6.3V
H TA (Y) 2917/47uF/6.3V

= Organic 3628/47 uF/10V
H ——

4/ //
/
/'
!
/

0 01 02 03 04 05 06 07 08 09 1

—_— Mura£a 2220/100uF/é.3V

= TA (X) 2917/100uF/10V
TA (Y) 3121/82uF/4V

== Organic 4828/100uF/10V

-~

/

0.2 0.4

0.6 0.8

Voltage Vrms)



Tamp. Rise {°C)

Temp. Rise (°C)

50

45
40
35
a0
25

20f
15}

== Murala MLCG 1206 0uFE, TV

=== T (X} THET R B

T V) #TARFN 2 5V

e Cirgaric 227180 DuF ey

Equipment ; CWHF - 400

S00kHz

3 4 4

Ripple Current {Arms)

v

0 1 2 3 4 ]

]

100kHz

== Pefiurata FLCC 2220MTuF 15y

il T ) 1411 Tu R Oy

T (V) 21 TaTuFmE,

e Cliganiec JE28M TuF 108

4

B &

Ripple Current {Arms}

a0
45
40
a5
30

25

200

15
10

Fipple Currant (Arms)

500kHz

./

0 1 2 3 4 5

Ripple Current {Anms)

15
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