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for EU RoHS Compliant
- All the products in this catalog comply with EU RoHS.
- EU RoHS is "the European Directive 2002/95/EC on the Restriction of the Use
of Certain Hazardous Substances in Electrical and Electronic Equipment".
- For more details, please refer to our website 'Murata's Approach for EU RoHS'
(http://www.murata.com/info/rohs.html).
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@ Part Numbering

(Part Number)

Chip Monolithic Ceramic Capacitors

9]

0@90 (6]

©Product ID
@series
Product ID Code Series
J Soft Termination Type
GR M Tin Plated Layer
4 Only for Information Devices / Tip & Ring
7 Only for Camera Flash Circuit
High Frequency for
6Q M Floviseﬂo?/v Solzj/ering
oM A Monolithic Microchip
D For Bonding
GN M Capacitor Array
L Low ESL Type
R Controlled ESR Low ESL Type
L A 8-termination Low ESL Type
M 10-termination Low ESL Type
GJ M High Frequency Low Loss Type
GA 2 For AC250V (r.m.s.)
3 Safety Standard Certified Type

©Dimensions (LXW)

Code Dimensions (LXW) EIA
02 0.4X0.2mm 01005
03 0.6X0.3mm 0201
05 0.5X0.5mm 0202
08 0.8X0.8mm 0303
oD 0.38X0.38mm 015015
oM 0.9X0.6mm 0302
15 1.0X0.5mm 0402
18 1.6X0.8mm 0603
iMm 1.37X1.0mm 0504
21 2.0X1.25mm 0805
22 2.8X2.8mm 1111
31 3.2X1.6mm 1206
32 3.2X2.5mm 1210
42 4.5X2.0mm 1808
43 4.5X3.2mm 1812
52 5.7X2.8mm 2211
55 5.7X5.0mm 2220

o]
®

ODimension (T) (Except GNM)

Code

Dimension (T)

2

0.2mm

0.3mm

0.5mm

0.6mm

0.7mm

0.8mm

0.85mm

1.0mm

1.25mm

1.6mm

2.0mm

2.5mm

3.2mm

1.15mm

1.35mm

1.5mm

1.8mm

2.8mm

X | DO|ZIET/MMO|O0O|T|>|lo|lo|lN|o|v|lw

Depends on individual standards.

OElements (GNM Only)

Code

Elements

2

2-elements

4

4-elements

Continued on the following page.

Please check the MURATA home page (http://www.murata.com/) if you cannot find the part number in the catalog.
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@Temperature Characteristics
Temperature Characteristic Codes Temperature Characteristics }
Reference Temperature Capacitance Change or Operating
Sy Public STD Code Temperature Range Temperature Coefficient Temperature Range
1X SL*1 JIS 20°C 20 to 85°C +350 to -1000ppm/°C -55 to 125°C
2C CH*1 JIS 20°C 20 to 125°C 0+60ppm/°C -55 to 125°C
2P PH *1 JIS 20°C 20 to 85°C -150+60ppm/°C -25to0 85°C
2R RH *1 JIS 20°C 20 to 85°C -220+60ppm/°C -25t0 85°C
2S SH *1 JIs 20°C 20 to 85°C -330+60ppm/°C -25to 85°C
2T TH*1 JIS 20°C 20 to 85°C -470+60ppm/°C -25to 85°C
3C CJ*1 JIS 20°C 20 to 125°C 0+120ppm/°C -55 to 125°C
3P PJ*1 JIS 20°C 20 to 85°C -150+120ppm/°C -25to0 85°C
3R RJ *1 JIS 20°C 20 to 85°C -220+120ppm/°C -25to 85°C
3S SJ*1 JIS 20°C 20 to 85°C -330+120ppm/°C -25to0 85°C
3T TJ*1 JIS 20°C 20 to 85°C -470+120ppm/°C -25to 85°C
3U uJ*1 JIS 20°C 20 to 85°C -750+120ppm/°C -25to0 85°C
4C CK*1 JIS 20°C 20 to 125°C 0+250ppm/°C -55 to 125°C
5C CO0G *1 EIA 25°C 25 to 125°C 0+30ppm/°C -55 to 125°C
5G X8G *1 EIA 25°C 25 to 150°C 0+30ppm/°C -55 to 150°C
6C COH *1 EIA 25°C 25to 125°C 0+60ppm/°C -55 to 125°C
6P P2H *1 EIA 25°C 25 to 85°C -150+60ppm/°C -55 to 125°C
6R R2H *1 EIA 25°C 25 to 85°C -220+60ppm/°C -55 to 125°C
6S S2H *1 EIA 25°C 25 to 85°C -330+60ppm/°C -55 to 125°C
6T T2H *1 EIA 25°C 25 to 85°C -470+60ppm/°C -55 to 125°C
7U u2J *1 EIA 25°C 25to 125°C *6 -750+120ppm/°C -55 to 125°C
B1 B *2 JIS 20°C -25t0 85°C +10% -25to0 85°C
B3 B JIS 20°C -25to 85°C +10% -25to0 85°C
C7 X7S EIA 25°C -55 to 125°C +22% -55 to 125°C
Cc8 X6S EIA 25°C -55 to 105°C +22% -55 to 105°C
D7 X7T EIA 25°C -55 to 125°C +22, -33% -55to 125°C
D8 X6T EIA 25°C -55to 105°C +22, -33% -55 to 105°C
E7 X7U EIA 25°C -55 to 125°C +22, -56% -55 to 125°C
F1 F*2 JIS 20°C -25to 85°C +30, -80% -25to0 85°C
F5 Y5V EIA 25°C -30 to 85°C +22, -82% -30 to 85°C
L8 X8L *3 25°C -55 to 150°C +15, -40% -55 to 150°C
R1 R*2 JIS 20°C -55 to 125°C +15% -55 to 125°C
R3 R JIS 20°C -55 to 125°C +15% -55 to 125°C
R6 X5R EIA 25°C -55 to 85°C +15% -55 to 85°C
R7 X7R EIA 25°C -55 to 125°C +15% -55 to 125°C
R9 X8R EIA 25°C -55 to 150°C +15% -55 to 150°C
+10% *4
W0 - - 25°C -55 to 125°C -55 to 125°C
+22, -33% *5

*1 Please refer to table for Capacitance Change under reference temperature.

*2 Capacitance change is specified with 50% rated voltage applied.

*3 Murata Temperature Characteristic Code.

*4 Apply DC350V bias.

*5 No DC bias.

*6 Rated Voltage 100Vdc max : 25 to 85°C Continued on the following page.

Please check the MURATA home page (http://www.murata.com/) if you cannot find the part number in the catalog.
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@Capacitance Change from each temperature

JIS Code
Capacitance Change from 20°C (%)
Murata Code -55°C -25°C -10°C
Max. Min. Max. Min. Max. Min.
1X - - - - - -
2C 0.82 -0.45 0.49 -0.27 0.33 -0.18
2P - - 1.32 0.41 0.88 0.27
2R - - 1.70 0.72 1.13 0.48
2S - - 2.30 1.22 1.54 0.81
2T - - 3.07 1.85 2.05 1.23
3C 1.37 -0.90 0.82 -0.54 0.55 -0.36
3P - - 1.65 0.14 1.10 0.09
3R - - 2.03 0.45 1.35 0.30
3S - - 2.63 0.95 1.76 0.63
3T - - 3.40 1.58 2.27 1.05
3uU - - 4.94 2.84 3.29 1.89
4C 2.56 -1.88 1.54 -1.13 1.02 -0.75
EIA Code
Capacitance Change from 25°C (%)
Murata Code -55°C -30°C -10°C
Max. Min. Max. Min. Max. Min.
5C/5G 0.58 -0.24 0.40 -0.17 0.25 -0.11
6C 0.87 -0.48 0.59 -0.33 0.38 -0.21
6P 2.33 0.72 161 0.50 1.02 0.32
6R 3.02 1.28 2.08 0.88 1.32 0.56
6S 4.09 2.16 2.81 1.49 1.79 0.95
6T 5.46 3.28 3.75 2.26 2.39 144
U 8.78 5.04 6.04 3.47 3.84 221
ORated Voltage @Capacitance
Code Rated Voltage Expressed by three-digit alphanumerics. The unit is picofarad
OE DC2.5V (p!:). The first and second figures are significar.n digits, and the
third figure expresses the number of zeros which follow the two
0G DC4v numbers.If there is a decimal point, it is expressed by the capital
0J DC6.3V letter "R." In this case, all figures are significant digits.
1A DC10V Ex.) Code Capacitance
1C DC16V R50 0.5pF
1E DC25V 1RO 1.0pF
YA DC35V 100 10pF
1H DC50V 103 10000pF
2A DC100V
2D DC200V
2E DC250V
YD DC300V
2H DC500V
2J DC630V
3A DC1kV
3D DC2kV
3F DC3.15kV
BB DC350V (for Camera Flash Circuit)
E2 AC250V
GC X1/Y2; AC250V (Safety Standard Certified Type GC)
GF Y2, X1/Y2; AC250V (Safety Standard Certified Type GF)
GD Y3; AC250V (Safety Standard Certified Type GD)
GB X2; AC250V (Safety Standard Certified Type GB) Continued on the following page.

Please check the MURATA home page (http://www.murata.com/) if you cannot find the part number in the catalog.
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@Capacitance Tolerance

Code Capacitance Tolerance TC Series Capacitance Step
w +0.05pF cA GRM/GJM =9.9pF 0.1pF
GRM/GJM =9.9pF 0.1pF
B +0.1pF CA <1pF 0.1pF
p GOM p p
1.1t0 9.9pF | 1pF Step and E24 Series
cA GRM/GJIM =9.9pF 0.1pF
except CA GRM =5pF * 1pF
C +0.25pF
=1pF 0.1pF
cA GQM
1.1to 9.9pF | 1pF Step and E24 Series
CA GRM/GJM 5.1to 9.9pF 0.1pF
D +0.5pF except CA GRM 5.1to 9.9pF * 1pF
cA GQM 5.1t0 9.9pF | 1pF Step and E24 Series
CA GJIM =10pF E12 Series
G +2%
cA GQM 210pF E24 Series
CA, SL, U2J GRM/GA3 =10pF E12 Series
J +5%
CA GQM/GIM =10pF E24 Series
B, R, X7R, X5R, ZLM GRJ/GRM/GR7/GA3 E6 Series
K +10% C0G GNM E6 Series
B, R, X7R, X5R, ZLM GR4, GMD E12 Series
B, R, X7R, X7S GRM/GMA E6 Series
X5R, X7R, X7S GNM E3 Series
M +20%
X7R GA2 E3 Series
X5R, X7R, X7S, X6S LLL/LLR/LLA/LLM E3 Series
Z +80%, -20% F, Y5V GRM E3 Series
R Depends on individual standards.
* E24 series is also available.
©Individual Specification Code (Except LLR) ®Packaging
Expressed by three figures. Code Packaging
L #180mm Embossed Taping
OESR (LLR Only) D 2180mm Paper Taping
Code ESR E 2180mm Paper Taping (LLL15)
EO1 100mQ K 2330mm Embossed Taping
EO03 220mQ J @330mm Paper Taping
EO5 470mQ F 2330mm Paper Taping (LLL15)
EO7 1000mQ B Bulk
C Bulk Case
T Bulk Tray

Please check the MURATA home page (http://www.murata.com/) if you cannot find the part number in the catalog.
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Selection Guide For Chip Monolithic Ceramic Capacitors

o Medium Voltage 250V/630V/1kV/2kV/3.15kV GRM (CO0G, U2J)
g High Frequency Snubber Low Dissipation 10pF-10000pF
@]
k= Medium Voltage 3.15kV GRM (COG)
o LCD Backlight Inverter Low Dissipation 5pF-47pF
a
<CEL 250V/630V/1kV GRM (X7R)
Medium Voltage High Capacitance 220pF-1pF
B pling; Smoothing 250V/630V/1kV GRJ (X7R)
Soft Termination Type 470pF-1pF
Medium Voltage 350V GR7

Function

Decoupling, Smoothing

Frequency Control/Tuning,

Impedance Matching

High Speed Decoupling

High Frequency

Optical Communications

Only for Camera Flash Circuit

Medium Voltage
Only for
Information Devices

Safety Standard Type GD 10pF-4700pF
Certified Type GF 10pF-4700pF

Type GC 100pF-330pF

Safect)éiitf?:gard T));Be GF 470[?F—470(§)pF

] ) Type GB 10000pF-56000pF
AC Lines Noise Removal
AC250V which meets GA2
Japanese Law 470pF-0.1uF

Automotive
(Powertrain,
Safety Equipment)

Medium Voltage for Automotive
(Powertrain, Safety Equipment)

Type

High Capacitance

Array (2 or 4 Elements)

Class 1 TC's

Low Inductance
(Reverse Geometry)

Low Inductance
(Controlled ESR)

Low Inductance
(Multi-Termination)

Low ESR, Ultra Small
Lowest ESR

Wire-Die-Bonding

High Capacitance

2kv
High Capacitance

High Capacitance

Class 1 TC's

250V/630V
Low Dissipation

250Vv/630V
Soft Termination Type

Series

GRM (X5R, X7R, Y5V etc.)
68pF-100pF

GNM
10pF-2.2F

GRM (C0G)
0.1pF-0.1uF

GRM (U2J etc.)

LLL
2200pF-10pF

LLR
1.0pF

LLA/LLM (From 1GHz)
0.01pF-4.7pF

GJIM (500MHz to 10GHz)
0.1pF-33pF

GQM (500MHz to 10GHz)
0.1pF-100pF

GMA 100pF-0.47yF
GMD 100pF-1pF

10000pF-47000pF

GR4
100pF-10000pF

GCM (X7R etc.)
100pF-47uF

GCM (COG etc.)
1.0pF-56000pF

GCM (U2J)
10pF-10000pF

GCJ (X7R)
1000pF-0.47pF
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Array
GNM Series

For Bonding Monolithic Microchip High Frequency High-Q Low ESL
GJM Series LL[] Series

GMD Series

Product Information

GRM Series

GQM Series

GMA Series

Chip Monolithic Ceramic Capacitors

For General Purpose GRM Series

a b~ WON

Features

. Higher resistance of solder-leaching due to

the Ni-barriered termination, applicable for
reflow-soldering, and flow-soldering
(GRM18/21/31 type only).

. The GRM series is a lead free product.

. Smaller size and higher capacitance value.

. High reliability and no polarity.

. Excellent pulse response and noise reduction

due to the low impedance at high frequency.

. The GRM series is available in paper or embossed

tape and reel packaging for automatic placement.
Bulk case packaging is also available for GRM15/
18/21(T=0.6,1.25).

. TA replacement.

Applications

General electronic equipment

Dimensions (mm)

Part Number L W T o AT
GRMO022 _|0.4£0.02|0.2 £0.02] 0.2 002 [0.07 to 0.14] 0.13
GRMO033 |06 £0.03]0.320.03] 0.3£0.03 | 0.Lt002 | 0.2
GRMI5X 0.25 £0.05

GRM153 |1.04005(05005] 032003 | %1103 | 04
GRM155 0.5+0.05 [0.15 10 0.35] 0.3
GRM185 0.5 +01-0.1

SRS 116201 | 08201 22200L 091005 | 05
GRM216 0.6+0.1

GRM219 0.85 0.1

SR 120201 125201220} 021007 | 07
GRM21B8 125501

GRM316 0.6%0.1

GRM319 |3.240.15|1.6 0.15[ 0.85 0.1

GRM31IM 115501 031008 | 15
GRMB31C | 3220216202 | 1620.2

GRM329 08 05005

GRM32A 10+0/-0.2

GRM32M 115501

GRM32N 1353015 ‘
SR 132203 | 25202 ER505 g3min. | 10
GRM32R 1802

GRM32D 20402

GRM32E 25102

e e
P—'PL#‘—'\

L0

* Bulk Case: 1.6 +0.07(L)X0.8 +0.07(W)X0.8 +0.07(T)
The figures indicate typical specification.

[ H

—w
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Capacitance Table

s 3

Q=

Temperature Compensating Type COG(5C),U2J(7U) Characteristics § )
_ ex.6: T Dimension [mm] 5 5
T C0G60) U2(70) =

LxW 0.4x0.2 0.6x0.3/1.0x0.5 1.6x0.8 | 2.0x1.25| 3.2x1.6 | 0.6x0.3 | 1.0x0.5 | 1.6x0.8 |2.0x1.25 |3.2xL6
(02) (03)|(15)| (18) (21) (31) (03) (15) (18) (21) |(31)
MMl <01005> 02010402 <0603> | <0805> | <1206> | <0201> | <0402> | <0603> | <0805> <I206>

ated Voltage| 16 | 10 | 6.3 | 50 | 50 [100| 50 {100 | 50 {100 | 50 [ 50 | 25 | 50 | 10 | 50 | 10 | 50 | 10 | 50
Capacitance [Vdc] |(1C)|(1A)|(0J) |(1H)|(1H)|(1E) |(1H) |(1E) |(1H) |(1E) |(1H) |(1H) (1E) (1H) (1A) (1H) (1A) |(IH) |(1A) |(1H)

0.1pF(R10)
0.2pF(R20)
0.3pF(R30)
0.4pF(R40)
0.5pF(R50)
0.6pF(R60)
0.7pF(R70)
0.8pF(R80)
0.9pF(R90)
1.0pF(1R0)
1.1pF(1R1)
1.2pF(1R2)
1.3pF(1R3)
1.4pF(1R4)
1.5pF(1R5)
1.6pF(1R6)
1.7pF(1R7)
1.8pF(1R8)
1.9pF(1R9)
2.0pF(2R0)
2.1pF(2R1)
2.2pF(2R2)
2.3pF(2R3)
2.4pF(2R4)
2.5pF(2R5)
2.6pF(2R6)
2.7pF(2R7)
2.8pF(2R8)
2.9pF(2R9)
30pF3RO) [ 2 | [ 835 B B
3.1pF(3R1)
3.2pF(3R2)
3.3pF(3R3)
3.4pF(3R4)
3.5pF(3R5)
3.6pF(3R6)
3.7pF(3R7)
3.8pF(3R8)
3.9pF(3RY)
aopF4r0) 2 [alas B B
4.1pF(4R1)
4.2pF(4R2)
4.3pF(4R3)
4.4pF(4R4)
4.5pF(4R5)
4.6pF(4R6)
4.TpF(4R7)
4.8pF(4R8)
4.9pF(4R9)

The part number code is shown in () and Unit is shownin[]. < >: EIA [inch] Code Continued on the following page.
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GNM Series

Low ESL
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High-Q
GJM Series

High Frequency
GQM Series

GMA Series
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For Bonding
GMD Series

Product Information
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Capacitance Table

Continued from the preceding page.

_ ex.6: T Dimension [mm]

TC COG(5C) U2J(7U)

LxW 0.4x0.2 0.6x0.3/1.0x0.5| 1.6x0.8 | 2.0x1.25| 3.2x1.6 | 0.6x0.3 | 1.0x0.5 | 1.6x0.8 |2.0x1.25 [3.2xL6

(02) 03)|(15)| (18) (21) (31) (03) (15) (18) (21) [(31)
<01005>  [<0201><0402>] <0603> | <0805> | <1206> | <0201> | <0402> | <0603> | <0805> [1206>
50 | 50 [100| 50 [100| 50 |100| 50 | 50 | 25 | 50 | 10 | 50 50 | 10 | 50
(1H)|(1H)|(1E) |(1H) |(1E)|(AH)|(1E) [(1H) |(1H)|(1E) | (1H)|(1A)|(1H) (1H)|(1A)[(1H)

T 3
o =
c Q
T N
Os
o
£ o

5.0pF(5R0)
5.1pF(SR1)
5.2pF(5R2)
5.3pF(5R3)
5.4pF(SR4)
5.5pF(5R5)
5.6pF(5R6)
5.7pF(SR7)
5.8pF(SR8)
5.9pF(SR9)
6.0pF(6R0) -- ”””””””””””””””
6.1pF(6R1)
6.2pF(6R2)
6.3pF(6R3)
6.4pF(6R4)
6.5pF(6R5)
6.6pF(6R6)
6.7pF(6R7)
6.8pF(6R8)
6.9pF(6R9)
7.0pF(7R0) -- 7777777777777777777777777777
7.1pF(7R1)
7.2pF(7R2)
7.3pF(7R3)
7.4pF(7R4)
7.5pF(7R5)
7.6pF(7R6)
7.7pF(7R7)
7.8pF(7R8)
7.9pF(7R9)
8.0pF(8RO)
8.1pF(8R1)
8.2pF(8R2)
8.3pF(8R3)
8.4pF(8R4)
8.5pF(8R5)
8.6pF(8R6)
8.7pF(8R7)
8.8pF(8R8)
8.9pF(8R9)
9.0pF(9R0)
9.1pF(9R1)
9.2pF(9R2)
9.3pF(9R3)
9.4pF(9R4)
9.5pF(9R5)
9.6pF(9R6)
9.7pF(9R7)
9.8pF(9R8)
9.9pF(9R9)

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code Continued on the following page.
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Capacitance Table

Continued from the preceding page.

_ ex.6: T Dimension [mm]

U2J(7V)

COG(5C)

0.4x0.2
(02)
<01005>

06x03
(03)
<0201

10x05
(15)
<0402>

1.6x0.8
(18)
<0603>

2.0x1.25
(21)
<0805>

3.2x1.6
(31)
<1206>

0.6x0.3
(03)
<0201>

1.0x0.5
(15)
<0402>

1.6x0.8
(18)
<0603>

2.0x1.25
(21)
<0805>

3.2x1.6
(31)
<1206>

10pF(100)

12pF(120)

15pF(150)

18pF(180)

22pF(220)

27pF(270)

33pF(330)

39pF(390)

47pF(470)

56pF(560)

68pF(680)

82pF(820)

100pF(101)

120pF(121)

150pF(151)

180pF(181)

220pF(221)

270pF(271)

330pF(331)

390pF(391)

470pF(471)

560pF(561)

680pF(681)

820pF(821)

1000pF(102)

1200pF(122)

1500pF(152)

1800pF(182)

2200pF(222)

2700pF(272)

3300pF(332)

3900pF(392)

4700pF(472)

5600pF(562)

6800pF(682)

8200pF(822)

10000pF(103)

12000pF(123)

15000pF(153)

18000pF(183)

22000pF(223)

27000pF(273)

33000pF(333)

39000pF(393)

47000pF(473)

56000pF(563)

68000pF(683)

82000pF(823)

0.1uF(104)

50
(1H)

50
(1H)

100
(1E)

50
(IH)

The part number code is shown in () and Unit is shown in [].

< >: EIA [inch] Code
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Capacitance Table

Temperature Compensating Type P2H(6P),R2H(6R),S2H(6S),T2H(6T) Characteristics

_ ex.6: T Dimension [mm]

TC

P2H
(6P)

R2H
(6R)

S2H
(6S)

T2H
(6T)

LxW
[mm]

10x05
(15)
<0402>

0.6x0.3
(03)
<0201>

10x05
(15)
<0402>

06x03
(03)
<0201>

10x05
(15)
<0402>

0.6x0.3
(03)
<0201>

10x05
(15)
<0402>

1.0pF(1R0)

2.0pF(2R0)

3.0pF(3R0)

4.0pF(4R0)

5.0pF(5R0)

6.0pF(6R0)

7.0pF(7R0)

8.0pF(8R0)

9.0pF(9R0)

10pF(100)

12pF(120)

15pF(150)

18pF(180)

22pF(220)

27pF(270)

33pF(330)

50
(1H)

39pF(390)

47pF(470)

56pF(560)

68pF(680)

82pF(820)

100pF(101)

25
(1E)

50
(H)

25
(1E)

50
(1H)

25
(1E)

The part number code is shown in () and Unit is shown in [].

12

50
(1H)

< >: EIA [inch] Code
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Capacitance Table

Continued from the preceding page.
High Dielectric Constant Type X7R(R7)/X7S(C7)/X7T(D7)/X7U(E7) Characteristics
_ ex.5: T Dimension [mm]

e 0402 0.6x0.3 1.0x0.5 1.6x0.8
(02) (03) (15) (18)
[mm] o005 <0201> <0402> <0603>

Rated Voltage| 10 | 25 | 16 | 10 | 6.3 (100 | 50 | 25 | 16 | 10 |100| 50 | 25 | 16 | 10 | 6.3 | 4
Capacitance [Vdc]|(1A)|(1E) |(1C)|(1A) | (09) |(2A)|(1H) | (1E) | (1C)| (1A) | (2A) | (1H)| (1E) | (1C) | (1A)| (0J) | (0G)

68pF(680)
100pF(101)
150pF(151)
220pF(221)
330pF(331)
470pF(471)
680pF(681)
1000pF(102)
1500pF(152)
2200pF(222)
3300pF(332)
4700pF(472)
6800pF(682)
10000pF(103)
15000pF(153)
22000pF(223)
33000pF(333)
47000pF(473)
68000pF(683)
0.10pF(104)
0.15pF(154)
0.22uF(224)
0.33uF(334)
0.47uF(474)
0.68F(684)
1.0pF(105)
2.2UF(225)

T3
Q=
c o
o N
s
o
Lo

Array
GNM Series

Low ESL
LL Series

High-Q
GJM Series

High Frequency
GQM Series

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
Continued on the following page.

Monolithic Microchip
GMA Series

For Bonding

GMD Series

Product Information
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Capacitance Table

Continued from the preceding page.
2.0x1.25 3.2x1.6 3.2x2.5
LxW
(] (21) (31) (32)
<0805> <1206> <1210>

Rated Voltage | 100 | 50 | 25
Capacitance [vdc] |(2A) | (1H)|(1E)
6800pF(682)
10000pF(103)
15000pF(153)
22000pF(223)
33000pF(333)
47000pF(473)
68000pF(683)
0.101F(104)
0.151F(154)
0.22F(224)
0.33uF(334)
0.47uF(474)
0.6811F(684)
1.0pF(105)
2.20F(225)
4.TuF(475)
10uF(106)
221F(226)
4TUF(476)
100pF(107)

T 3
o =
c Q
T N
Os
o
£ o

Array
GNM Series

Low ESL
LL[] Series

High-Q
GJM Series

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
# These Part Numbers have individual testing conditions on Durability of GRM Series Specifications and Test Methods (2). Please refer to P60.

High Dielectric Constant Type X6S(C8)/X6T(D8) Characteristics
_ ex.5: T Dimension [mm]

0.6x0.3 1.0x0.5
LW 03) (15)
[mm]| <0201> <0402>

Rated Voltage| 6.3 | 4 | 25 [6.3| 4
Capacitance [vdc] |(0J) |(0G)|(1E)| (0J) |(0G)

15000pF(153)
22000pF(223)
33000pF(333)
47000pF(473)
68000pF(683)
0.10§F(104)
0.151F(154)
0.22uF(224)
0.334F(334)
0.47TUF(474)
0.68F(684)

High Frequency
GQM Series

GMA Series

Monolithic Microchip

S 1.6x0.8 2.0x1.25 3.2x1.6 3.2x2.5
(18) (21) (31) (32)
[mm] <0603> <0805> <1206> <1210>
Rated Voltage| 25 | 10 [ 63| 4 |25|25 |16 |10 |63 | 4 | 25|16 |10 (63| 4 | 25|10 |6.3| 4
Capacitance [vdc] |(1E)|(1A)|(0J)|(0G)|(OE) | (1E)|(1C)|(L1A)|(0J) |(0G)|(1E)|(1C)|(1A)|(0J) |(0G)|(1E) |(1A)|(0J) |(0G)
1.0pF(105)
2.2UF(225)
4.7uF(475)
10uF(106)
22UF(226)
ATUF(476)
100pF(107)

The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code
# These Part Numbers have individual testing conditions on Durability of GRM Series Specifications and Test Methods (2). Please refer to P60.

B | suuRata

For Bonding
GMD Series

Product Information
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Capacitance Table

Continued from the preceding page.
High Dielectric Constant Type X5R(R6) Characteristics

_ ex.5: T Dimension [mm] :] : Please refer to X7R(R7) etc. Characteristics.

Lew | 0-4x0.2 0.6x0.3 1.0x0.5 1.6x0.8
(02) (03) (15) (18)
[mm] | <01005> <0201> <0402> <0603>

Rated Voltage| 10 | 6.3| 25 | 16 | 10 | 6.3 [100] 50 | 25 | 16 | 10 [6.3|100] 50 | 25 | 16 | 10 [6.3| 4
Capacitance [Vdc] |(1A)[(0J) | (1E)|(1C)|(1A)|(0J) |(2A)|(1H)|(1E) |(1C)|(1A)|(0J) |(2A)|(1H)|(1E) |(1C)|(1A)| (0J) |(OG)
68pF(680) I |
100pF(101)
150pF(151) |
220pF(221)
330pF(331)
470pF(471)
680pF(681)
1000pF(102)
1500pF(152)
2200pF(222)
3300pF(332)
4700pF(472)
6800pF(682)
10000pF(103)
15000pF(153)
22000pF(223)
33000pF(333)
47000pF(473)
68000pF(683)
0.104F(104)
0.150F(154)
0.221F(224)
0.33uF(334)
0.47uF(474)
0.681F(684)
1.04F(105)
2.2uF(225)
4.7uF(475)
104F(106)
220F(226)

The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code

T3
Q=
c o
o N
s
o
Lo

Array
GNM Series

Low ESL
LL Series

High-Q
GJM Series

High Frequency
GQM Series

Continued on the following page.

Monolithic Microchip
GMA Series

For Bonding

GMD Series

Product Information

| suuRata °
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GMA Series
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Capacitance Table

Continued from the preceding page.

LxW
[mm]

2.0x1.25
(21)
<0805>

3.2x1.6
(31)
<1206>

3.2x2.5
(32)
<1210>

100
(2A)

Rated Voltage
Capacitance [Vdc]

25
(1E)

16
(1C)

10
(1A)

6.3
(09)

16
(1C)

10
(1A)

6.3
(09)

6800pF(682)
10000pF(103)
15000pF(153)
22000pF(223)
33000pF(333)
47000pF(473)
68000pF(683)

0.10pF(104)

0.151F(154)

0.22UF(224)

0.33pF(334)

0.4TUF(474)

0.68F(684)

1.0pF(105)

6 |6,B

2.21F(225)

9,B

4.7uF(475)

10pF(106)
22UF(226)
4TUF(476)
100pF(107)

The part number code is shown in (') and Unit is shown in [].

16

< >: EIA [inch] Code
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Temperature Compensating Type COG(5C) Characteristics

CO2E.pdf
10.12.20

s 3
O =
LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> g 2
Rated Volt. [vdc] 16(1C) 50(LH) 50(1H) 5
Capacitance Tolerance Part Number Lo
0.1pF(R10) | +0.05pF(W) GRMO0335C1HR10WD01D | GRM1555C1IHR10WAO01D
| s01pF®) | | GRM0335C1HR10BDOID | GRM1555C1HR10BAOLD |
0.2pF(R20) | +0.05pF(W) | GRM0225C1CR20WDO05L | GRM0335C1HR20WDO01D | GRM1555C1HR20WA01D
| £0.1pF(B) | GRMO0225C1CR20BDOSL | GRM0335C1HR20BDOLD | GRM1555C1HR20BAOLD | 4
0.3pF(R30) | +0.05pF(W) | GRM0225C1CR30WDO5L | GRMO0335C1HR30WDO1D | GRM1555C1IHR30WAQLD 33
| +0.1pF(B) | GRM0225C1CR30BDOSL | GRM0335C1HR30BDOLD | GRM1555C1IHR30BAOLD | <3
0.4pF(R40) | +0.05pF(W) | GRM0225C1CR40WDO5L | GRMO335C1HR40WDO1D | GRM1555C1IHR40WAQLD o
| %0.1pF(B) | GRMO0225C1CR40BDOSL | GRM0335C1HR40BDOID | GRM1555C1HRAOBAOLD |
0.5pF(R50) | +0.05pF(W) | GRM0225C1CR50WDO05L | GRM0335C1HR50WD01D | GRM1555C1HR50WA01D
| +0.1pF(B) | GRMO0225C1CR50BDOSL | GRM0335C1HRS0BDOLD | GRM1555C1HRS0BAOLD |
0.6pF(R60) | +0.05pF(W) | GRM0225C1CR60WDO05SL | GRMO0335C1HR60WD01D | GRM1555C1HR60WA01D @
| +0.1pF(B) | GRM0225C1CR60BDOSL | GRM0335C1HRG0BDOLD | GRM1555CIHRG0BAOLD | ? £
0.7pF(R70) | #0.05pF(W) | GRMO225CICR70WDOSL | GRMO335C1HR70WDO1D | GRM1555C1HR70WAOLD 20
+0.1pF(B) GRMO0225C1CR70BDO5L GRMO0335C1HR70BD01D GRM1555C1HR70BA01D = =
0.8pF(R80) | +0.05pF(W) | GRM0225C1CR80WDO5L | GRM0335C1HR80WDO01D | GRM1555C1HR80WA01D
| £0.1pF(B) | GRMO0225C1CR80BDOSL | GRM0335C1HR80BDOLD | GRM1555C1HRBOBAOLD |
0.9pF(R90) | +0.05pF(W) | GRM0225C1CR90WDO05L | GRMO0335C1HR90WD01D | GRM1555C1HR90WA01D
| +0.1pF(B) | GRM0225C1CR90BDOSL | GRM0335C1HR9I0BDOLD | GRM1555CIHRIOBAOLD |
1.0pF(1RO) | +0.05pF(W) | GRMO0225C1CIROWDOSL | GRMO335C1HIROWDO1D | GRM1555C1HIROWAOLD o %
+0.1pF(B) GRMO0225C1C1R0BDO5L GRMO0335C1H1R0BDO01D GRM1555C1H1R0OBAO1D Cc’ n
| £0.25pF(C) | GRM0225C1C1ROCDOSL | GRM0335C1HIROCDOID | GRM1555C1HIROCAOLD | I 5
1.1pF(1R1) | +0.05pF(W) | GRM0225C1C1R1WDO5L | GRM0335C1H1R1WDO01D | GRM1555C1H1R1WAOQ1D
| +0.1pF(B) | GRMO0225C1CIR1BDOSL | GRM0335C1HIR1BDOLD | GRM1555CIHIRIBAOLD |
| £0.25pF(C) | GRM0225C1CIRICDOSL | GRM0335C1HIR1CDOLD | GRM1555CIHIRICAOLD |
1.2pF(1R2) | +0.05pF(W) | GRM0225C1C1R2WDO5L | GRM0335C1H1R2WDO01D | GRM1555C1H1R2WAO01D =
| $0.1pF(B) | GRMO0225C1C1R2BDO5L | GRMO0335C1HIR2BDOLD | GRM1555CIHIR2BAOLD -5
| £0.25pF(C) | GRM0225C1C1R2CDOSL | GRM0335C1HIR2CDOID | GRM1555C1HIR2CAOLD | =
1.3pF(IR3) | 0.05pF(W) | GRM0225C1CIR3WDOSL | GRMO335CIHIRSWDOID | GRM1555CIHIR3WAOID e
| _*0.1pF(B) | GRMO0225CICIR3SBDOSL | GRMO335CIHIR3BDOLD | GRM1555CIHIR3BAOID 2w
+0.25pF(C) GRMO0225C1C1R3CDO5L GRMO0335C1H1R3CDO01D GRM1555C1H1R3CA01D
1.4pF(1R4) | +0.05pF(W) GRMO0225C1C1R4WDO0O5L | GRM0335C1H1R4WDO01D | GRM1555C1H1R4WAOQ01D
| *01pF(B) | GRM0225CICIRABDOSL | GRMO335CIHIRABDOID | GRMISSSCIHIR4BAOLD 2
+0.25pF(C) GRMO0225C1C1R4CDO5L GRMO0335C1H1R4CDO01D GRM1555C1H1R4CAQ01D cé 1)
1.5pF(IRS) | #0.05pF(W) | GRMO225C1CIRSWDOSL | GRMO335CIHIRSWDOID | GRM1555CIHIRSWAOID S E
| _*0.1pF(B) | GRMO0225CICIRSBDOSL | GRMO335CIHIRSBDOLD | GRM1555CIHIRSBAOID 2<
+0.25pF(C) GRMO0225C1C1R5CDO5L GRMO0335C1H1R5CDO01D GRM1555C1H1R5CA01D % (23
1.6pF(1R6) | +0.05pF(W) | GRMO225C1CIR6WDOSL | GRMOS3S5CIHIRGWDOID | GRM1S55CIHIR6WAOLD é
+0.1pF(B) GRMO0225C1C1R6BDO5L GRMO0335C1H1R6BD01D GRM1555C1H1R6BA01D
| $0.25pF(C) | GRMO0225C1C1R6CDO5L | GRMO0335C1HIR6CDOID | GRM1555CIHIRG6CAOLD
1.7pF(IR7) | +0.05pF(W) | GRMO0225C1CIRTWDOSL | GRMO335C1HIR7WDO1D | GRM1555C1HIR7TWAOLD o
| _*0.1pF(B) | GRMO0225CICIR7BDOSL | GRMO335CIHIR7BDOLD | GRM1555CIHIR7BAOID 5 2
+0.25pF(C) GRMO0225C1C1R7CDO5L GRMO0335C1H1R7CDO0O1D GRM1555C1H1R7CA01D ch) (8
1.8pF(1R8) | +0.05pF(W) | GRM0225C1C1R8WDO0O5L | GRM0335C1H1R8WDO01D | GRM1555C1H1R8WAOQ1D 5=
| $0.1pF(B) | GRMO0225C1C1R8BDO5L | GRMO0335C1HIR8BDOLD | GRM1555CIHIRS8BAOLD = ©
| £0.25pF(C) | GRM0225C1C1R8CDOSL | GRM0335C1HIRS8CDOID | GRM1555CIHIRSCAOLD |
1.9pF(1R9) | +0.05pF(W) | GRM0225C1C1RO9WDO5L | GRM0335C1H1IR9WDO1D | GRM1555C1H1IR9WAOQ1D
| £0.1pF(B) | GRMO0225C1C1R9BDOSL | GRM0335C1HIR9BDOID | GRM1555CIHIR9BAOLD | S
| £0.25pF(C) | GRM0225C1C1RICDOSL | GRMO335C1HIRICDOID | GRM1555CIHIRICAOLD | E
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code "g
3]
. . . . . =}
par unoen Qrouco @sews  Sonewosion  @omesonn g
O 006 60 006 00 @Capacitance Tolerance @Individual Specification Code  {@Packaging* o

Packaging Code in Part Number shows STD 180mm Reel Taping. *GRMO022: D is applicable.

K



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

Temperature Compensating Type COG(5C) Characteristics

T3
25
8 ; LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
A Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
2.0pF(2R0) | +0.05pF(W) | GRM0225C1C2ROWDO5L | GRM0335C1H2ROWDO01D | GRM1555C1H2ROWAOQ1D
| +0.1pF(B) | GRMO0225C1C2ROBDO5L | GRMO335C1H2ROBDOID | GRM1555CIH2ROBAOLD -
| +0.25pF(C) | GRMO0225C1C2ROCDO5L | GRMO335C1H2ROCDOID | GRM1555CIH2ROCAOLD |
g 2.1pF(2R1) | +0.05pF(W) | GRM0225C1C2R1WDO0O5L | GRM0335C1H2R1WD01D | GRM1555C1H2R1WA01D
238 | +0.1pF(B) | GRMO0225C1C2R1BDOSL | GRMO335C1H2R1BDOID | GRM1555CIH2R1BAOLD -
<3 | +0.25pF(C) | GRMO0225C1C2R1CDOSL | GRMO335CI1H2RICDOID | GRM1555CIH2RICAOLD
o 2.2pF(2R2) | +0.05pF(W) | GRM0225C1C2R2WDO05L | GRM0335C1H2R2WDO01D | GRM1555C1H2R2WA01D
| +0.1pF(B) | GRMO0225C1C2R2BDOSL | GRMO335C1HZR2BDOID | GRM1555CIH2R2BAOID
| +0.25pF(C) | GRMO0225C1C2R2CDO5L | GRMO335C1H2R2CDOID | GRM1555CIH2R2CAOLD
2.3pF(2R3) | +0.05pF(W) | GRM0225C1C2R3WDO05L | GRM0335C1H2R3WD01D | GRM1555C1H2R3WA01D
w | +0.1pF(B) | GRMO0225C1C2R3BDOSL | GRMO335C1H2R3BDOID | GRM1555CIH2R3BAOID
2 | +0.25pF(C) | GRMO0225C1C2R3CDO5L | GRMO335C1H2R3CDOID | GRM1555CIHZR3CAOID -
20 2.4pF(2R4) | $0.05pFW) | GRM0225C1C2RAWDOSL | GRMO3SCLH2RAWDOLD | GRMLSSSCIH2RAWAOLD
-3 +0.1pF(B) GRMO0225C1C2R4BD05L | GRMO0335C1H2R4BD01D | GRM1555C1H2R4BA01D
| +0.25pF(C) | GRMO0225C1C2RACDOSL | GRMO335C1HZRACDOID | GRM1555CIH2RACAOLD
2.5pF(2R5) | +0.05pF(W) | GRM0225C1C2R5WDO0O5L | GRM0335C1H2R5WD01D | GRM1555C1H2R5WA01D
| +0.1pF(B) | GRMO0225C1C2REBDOSL | GRMO335C1H2RSBDOID | GRM1555CIH2REBAOLD
| +0.25pF(C) | GRMO0225C1C2RECDOSL | GRMO335C1H2RECDOID | GRM1555CIH2RECAOLD
of 2.6pF(2R6) | 20.05pF(W) | GRMO225C1C2R6WDOSL | GRMO335CLHZROWDOLD | GRMISSSCIH2RBWAOLD
5 +0.1pF(B) GRMO0225C1C2R6BD05L | GRM0335C1H2R6BD01D | GRM1555C1H2R6BA01D
f% | +0.25pF(C) | GRMO0225C1C2R6CDOSL | GRMO335C1H2R6CDOID | GRM1555CIH2RECAOLD -
2.7pF(2R7) | +0.05pF(W) | GRM0225C1C2R7WDO0O5L | GRM0335C1H2R7WD01D | GRM1555C1H2R7WA01D
| +0.1pF(B) | GRMO0225C1C2R7BDOSL | GRMO335C1H2R7BDOID | GRM1555CIH2R7BAOID
| +0.25pF(C) | GRMO0225C1C2R7CDOSL | GRMO335C1H2R7CDOID | GRM1555CIH2R7CAOLD
> 2.8pF(2R8) | +0.05pF(W) | GRM0225C1C2R8WDO05L | GRM0335C1H2R8WD01D | GRM1555C1H2R8WA01D
£ 8 | +0.1pF(B) | GRM0225C1C2R8BDOSL | GRMO0335C1H2R8BDOID | GRM1555CIH2R8BAOID
=3 | +0.25pF(C) | GRMO0225C1C2R8CDO5L | GRMO335C1HZRECDOID | GRM1555CIH2RECAOLD -
L2 2.9pF(2R9) | +0.05pF(W) | GRM0225C1C2RIWDOSL | GRMO3SCIHZROWDOID | GRMISSSCIHZROWAOLD
20 | 0.1pF(®) | GRM0225C1C2ROBDOSL | GRMO335CIHZRIBDOID | GRMISSSCIHZRIBAOLD
+0.25pF(C) | GRM0225C1C2R9CDO5L | GRMO0335C1H2R9CDO01D | GRM1555C1H2R9CA01D
3.0pF(3R0O) | +0.05pF(W) | GRM0225C1C3ROWDO5L | GRMO0335C1H3ROWD01D | GRM1555C1H3ROWAQ1D
e | :01pF) | GRMG2SCICIROBDUSL | GRMOSHECINAROBDOID | GRMISSSCINAROBAOID
gm +0.25pF(C) | GRM0225C1C3ROCDO5L | GRMO0335C1H3ROCDO1D | GRM1555C1H3ROCA01D
S § 3.1pF(R1) | £0.05pF(W) | GRMO225C1C3RIWDOSL | GRMO335CIHSRIWDOLD | GRM1555CIHSRIWAOLD
gg | _*0.1pF(B) | GRMO0225CIC3R1BDOSL | GRMO33SCIHSRIBDOID | GRM1SS5CIHIRIBAOLD
SO +0.25pF(C) | GRM0225C1C3R1CDO5L | GRMO0335C1H3R1CDO1D | GRM1555C1H3R1CA01D
$ 3.2pF(3R2) | 20.05pF(W) | GRMO225CLC3RZWDOSL | GRMO335CIHIR2WDOLD | GRMISSSCIHIRZWAOLD
+0.1pF(B) GRM0225C1C3R2BDO05L GRMO0335C1H3R2BD01D GRM1555C1H3R2BA01D
| £0.25pF(C) | GRM0225C1C3R2CDOSL | GRMO0335C1H3R2CDOID | GRM1555CIH3R2CA0ID
> 0 3.3pF(3R3) | 0.05pFW) | GRMO225C1C3RIWDOSL | GRMO33SCIHSRIWDOID | GRMISSSCIHIRSWAOLD
52 | 0.1pF(®) | GRMO225C1C3RIBDOSL | GRMO335CIHSR3BDOID | GRMISSSCLHIRIBAOLD
ég +0.25pF(C) | GRM0225C1C3R3CDO5L | GRMO0335C1H3R3CDO01D | GRM1555C1H3R3CA01D
53 3.4pF(3R4) | 20.05pF(W) | GRMO225C1C3RAWDOSL | GRMOS3SCLHIRWDOLD | GRMISSSCIHSRAWAOLD
+0.1pF(B) GRM0225C1C3R4BDO05L GRMO0335C1H3R4BD01D GRM1555C1H3R4BA01D
| £0.25pF(C) | GRM0225C1C3RACDOSL | GRMO0335C1H3RACDOID | GRM1555CIH3RACAOLD
3.5pF(3R5) | +0.05pF(W) | GRM0225C1C3R5WDO05L | GRM0335C1H3R5WD01D | GRM1555C1H3R5WAO01D
s | +0.1pF(B) | GRMO0225C1C3REBDOSL | GRMO335C1H3REBDOID | GRM1555CIH3REBAOID
g | +0.25pF(C) | GRMO0225C1C3RECDO5L | GRMO335C1H3RECDOID | GRM1555CIH3RECAOLD -
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
5 panumen e s Gmeraors ) Goimensin
@Capacitance Tolerance @Individual Specification Code  {@Packaging*
Packaging Code in Part Number shows STD 180mm Reel Taping. *GRMO022: D is applicable.
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Temperature Compensating Type COG(5C) Characteristics

B3
25
LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 g
Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H) N4
Capacitance Tolerance Part Number Lo
3.6pF(3R6) | +0.05pF(W) | GRM0225C1C3R6WDO05L | GRM0335C1H3R6WD01D | GRM1555C1H3R6WAO01D
| +0.1pF(B) | GRMO0225C1C3R6BDOSL | GRMO335C1H3R6BDOID | GRM1555CIH3R6BAOLD -
| +0.25pF(C) | GRM0225C1C3R6CDO5L | GRMO335C1H3R6CDOID | GRM1555CIH3RECAOLD |
3.7pF(3R7) | +0.05pF(W) | GRM0225C1C3R7WDO0O5L | GRM0335C1H3R7WD01D | GRM1555C1H3R7WA01D _g
| +0.1pF(B) | GRMO0225C1C3R7BDO5SL | GRMO335C1H3R7BDOID | GRM1555CIH3R7BAOID 33
| +0.25pF(C) | GRMO0225C1C3R7CDO5L | GRMO335C1H3R7CDOID | GRM1555CIH3R7CAOID - <3
3.8pF(3R8) | +0.05pF(W) | GRM0225C1C3R8WDO05L | GRM0335C1H3R8WD01D | GRM1555C1H3R8WAO01D O
| +0.1pF(B) | GRMO0225C1C3R8BDO5L | GRMO335C1H3R8BDOID | GRM1555CIH3RS8BAOLD
| +0.25pF(C) | GRMO0225C1C3R8CDO5L | GRMO335C1H3RECDOID | GRM1555CIH3R8CAOLD |
3.9pF(3R9) | +0.05pF(W) | GRM0225C1C3R9WDO0O5L | GRM0335C1H3R9WD01D | GRM1555C1H3R9WAO01D
| +0.1pF(B) | GRMO0225C1C3R9BDOSL | GRMO335CIH3RIBDOID | GRM1555CIH3RIBAOID m
| £0.25pF(C) | GRMO0225C1C3RICDOSL | GRMO335CIH3RICDOID | GRM1555CIH3RICAOLD ? T
4.0pF(4R0) | +0.05pF(W) | GRMO225CIC4ROWDOSL | GRMOI3SCLHAROWDOLD | GRMISSSCIHAROWAOLD 20
+0.1pF(B) GRM0225C1C4R0BDO5L GRMO0335C1H4R0BD01D | GRM1555C1H4R0OBA01D -3
| +0.25pF(C) | GRM0225C1CAROCDO5L | GRMO335C1HAROCDOID | GRM1555CIHAROCAOLD |
4.1pF(4R1) | £0.05pF(W) | GRM0225C1C4R1WDO5L | GRM0335C1H4R1WDO01D | GRM1555C1H4R1WAO01D
| +0.1pF(B) | GRMO0225C1CARIBDOSL | GRMO335C1HARIBDOID | GRM1555CIHARIBAOID -
| +0.25pF(C) | GRMO0225C1CAR1CDOSL | GRMO335C1HARICDOID | GRM1555CIHARICAOID -
4.2pF(4R2) | +0.05pF(W) | GRMO225CIC4R2WDOSL | GRMOIISCLHARZWDOLD | GRMISSSCIHARZWAOLD of
+0.1pF(B) GRM0225C1C4R2BDO5L GRMO0335C1H4R2BD01D | GRM1555C1H4R2BA01D g, 0
| +0.25pF(C) | GRM0225C1C4R2CDO5L | GRMO335C1HAR2CDOID | GRM1555CIHAR2CAOLD f%
4.3pF(4R3) | £0.05pF(W) | GRM0225C1C4R3WDO05L | GRM0335C1H4R3WD01D | GRM1555C1H4R3WA01D
| +0.1pF(B) | GRMO0225C1CAR3BDO5SL | GRMO335C1HAR3BDOID | GRM1555CIHAR3BAOLD -
| +0.25pF(C) | GRMO0225C1CAR3CDOSL | GRMO335C1HAR3CDOID | GRM1555CIHAR3CAOLD
4.4pF(4R4) | +0.05pF(W) | GRM0225C1C4R4WDO05L | GRMO0335C1H4R4WDO01D | GRM1555C1H4R4WA01D -
| +0.1pF(B) | GRMO0225C1CAR4BDOSL | GRMO335C1H4R4BDOID | GRM1555CIHARABAOLD -5
| +0.25pF(C) | GRMO0225C1CARACDOSL | GRMO335C1HARACDOID | GRM1555CIHARACAOLD | =
4.5pF(ARS) | 005pF(W) | GRM0225CICARSWDOSL | GRMO33SCIHARSWDOID | GRMISSSCIHARSWAOLD 5=
| *01pF(B) | GRMO225CICARSBDOSL | GRMO335CIHARSBDOID | GRMISSSCIHARSBAOLD 2o
+0.25pF(C) GRM0225C1C4R5CDO5L GRMO0335C1H4R5CD01D | GRM1555C1H4R5CA01D
4.6pF(4R6) | +0.05pF(W) | GRM0225C1C4R6WDO5L | GRMO0335C1H4R6WD01D | GRM1555C1H4R6WA01D
| S01pFB) | GRMO225CICIRGBDOSL | GRMGECIHARGBOOID | GRMISSSCINARGBADID =
+0.25pF(C) GRM0225C1C4R6CDO5L GRMO0335C1H4R6CD01D | GRM1555C1H4R6CA01D Lé 1)
4.TpF(RT) | 005pFW) | GRM0225CICARTWDOSL | GRMO33SCIHARTWDOID | GRMISSSCIHARTWAOLD 25
| *01pF(B) | GRMO225CICAR7BDOSL | GRMO335CIHARTBDOID | GRMISSSCIHARTBAOLD 2<
+0.25pF(C) GRM0225C1C4R7CDO5L GRMO0335C1H4R7CD01D | GRM1555C1H4R7CA01D % (23
4:8PF(4RS) | +0.05pF(W) | GRMO225CICRBWDOSL | GRMOIISCLHARBWDOLD | GRMISSSCLHARBWAOLD g
+0.1pF(B) GRM0225C1C4R8BD0O5L GRMO0335C1H4R8BD01D | GRM1555C1H4R8BA01D
| +0.25pF(C) | GRM0225C1C4R8CDO5L | GRMO335C1HARBCDOID | GRM1555CIHARSCAOLD |
4.9pF(4R9) | 0.05pFW) | GRMO225CICARIWDOSL | GRMO3ISCIHAROWDOID | GRMISSSCIHARIWAOLD =
| *01pF(B) | GRMO225CIC4RIBDOSL | GRMO33SCIHARIBDOID | GRMISSSCIHARIBAOLD §¢
+0.25pF(C) GRM0225C1C4R9CDO5L GRMO0335C1H4R9CD01D | GRM1555C1H4R9CA01D c§ (8
5.0pF(5R0) | 20.05pF(W) | GRMO225C1CSROWDOSL | GRMOS3SCLHSROWDOLD | GRMISSSCIHSROWAOLD 53
+0.1pF(B) GRM0225C1C5R0BDO5L GRMO0335C1H5R0BD01D | GRM1555C1H5R0BA01D
| +0.25pF(C) | GRMO0225C1C5ROCDOSL | GRMO335CIHSROCDOID | GRM1555CIHSROCAOLD -
5.1pF(5R1) | +0.05pF(W) | GRM0225C1C5R1WDO0O5L | GRM0335C1H5R1IWD01D | GRM1555C1H5R1IWAO01D
| +0.1pF(B) | GRMO0225C1C5RIBDO5SL | GRMO335C1HSR1BDOID | GRM1555CIHSRIBAOLD - s
| +0.25pF(C) | GRMO0225C1C5R1CDOSL | GRMO335CIHSRICDOID | GRM1555CIHSRICAOLD - g
| +0.5pF(D) | GRMO0225C1C5R1DDO5L | GRMO335C1HSR1DDOID | GRM1555CIHSRIDAOID | s
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code é
g
o
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Temperature Compensating Type COG(5C) Characteristics

T3
25
8 ; LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
A Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
5.2pF(5R2) | +0.05pF(W) | GRMO0225C1C5R2WD05L | GRMO0335C1H5R2WD01D | GRM1555C1H5R2WA01D
| +0.1pF(B) | GRMO0225C1C5R2BDO5SL | GRMO335C1H5R2BDOID | GRM1555CIH5R2BAOID
| +0.25pF(C) | GRMO0225C1C5R2CDO5L | GRMO335C1H5R2CDOID | GRM1555CIHSR2CAOLD -
4 | +0.5pF(D) | GRMO0225C1C5R2DDO5L | GRMO335C1H5R2DDOID | GRM1555CIHSR2DA0ID -
E% 5.3pF(5R3) | +0.05pF(W) | GRM0225C1C5R3WDO05L | GRM0335C1H5R3WD01D | GRM1555C1H5R3WAO01D
<2 | S01pFE) | GRMO225CICHRIBDOSL | GRMGIIECINSRIBONID | GRMISSECINSRIBAOID
o +0.25pF(C) | GRMO0225C1C5R3CD0O5L | GRMO0335C1H5R3CD0O1D | GRM1555C1H5R3CA01D
| +0.5pF(D) | GRMO0225C1C5R3DDOSL | GRMO335C1H5R3DDOID | GRM1555CIHSR3DAOID -
5.4pF(5R4) | +0.05pF(W) | GRM0225C1C5R4WDO05L | GRMO0335C1H5R4WD01D | GRM1555C1H5R4WA01D
| +0.1pF(B) | GRMO0225C1C5R4BDOSL | GRMO335C1HSR4BDOID | GRM1555CIHSRABAOLD -
w | +0.25pF(C) | GRMO0225C1C5RACDOSL | GRMO335C1HSRACDOID | GRM1555CIHSRACAOLD
2 | +0.5pF(D) | GRMO0225C1C5RADDOSL | GRMO335C1HSRADDOID | GRM1555CIHSRADAOLD -
20 5.5PF(SRS) | 20.05pF(W) | GRMO225CICSRSWDOSL | GRMOS35CLHSRSWDOLD | GRMISSSCIHSRSWAOLD
- +0.1pF(B) GRMO0225C1C5R5BD05L | GRM0335C1H5R5BD01D | GRM1555C1H5R5BA01D
| +0.25pF(C) | GRMO0225C1C5RECDOSL | GRMO335C1HSRECDOID | GRM1555CIHSRECAOLD -
| +0.5pF(D) | GRMO0225C1C5REDDOSL | GRMO335CI1HSREDDOID | GRM1555CIHSREDAOLD -
5.6pF(5R6) | +0.05pF(W) | GRM0225C1C5R6WDO05L | GRMO0335C1H5R6WD01D | GRM1555C1H5R6WAOQ01D
| +0.1pF(B) | GRMO0225C1C5R6BDOSL | GRMO335C1HSR6BDOID | GRM1555CIHSREBAOLD -
of | 025pF(C) | GRMO225CICSROCDOSL | GRUOS3SCIMSRACDOID | GRMISSSCIHSROCAOID
5 +0.5pF(D) GRMO0225C1C5R6DDO0O5L | GRM0335C1H5R6DD01D | GRM1555C1H5R6DA01D
- 5.7pF(GR7) | 0.05pF(W) | GRMO225C1CSR7TWDOSL | GRMOSSSCIHSR7WDOID | GRMISSSCIHSRTWAOLD
+0.1pF(B) GRMO0225C1C5R7BD05L | GRMO0335C1H5R7BD01D | GRM1555C1H5R7BA01D
| +0.25pF(C) | GRMO0225C1C5R7CDOSL | GRMO335C1HSR7CDOID | GRM1555CIHSR7CAOLD
| +0.5pF(D) | GRMO0225C1C5R7DDOSL | GRMO335C1HSR7DDOID | GRM1555CIHSR7DAOLD -
> 5.8pF(5R8) | +0.05pF(W) | GRM0225C1C5R8WDO0O5L | GRM0335C1H5R8WD01D | GRM1555C1H5R8WA01D
= | +0.1pF(B) | GRM0225C1C5R8BDOSL | GRMO335C1HSRS8BDOID | GRM1555C1HSR8BAOID
| 025PF(C) | GRMO225CICSRICDOSL | GRUOSSHCIMSRACDOID | GRMISSSCIHERICAOLD
E%’ +0.5pF(D) GRMO0225C1C5R8DD05L | GRM0335C1H5R8DD01D | GRM1555C1H5R8DA01D
20 5.9pF(GR9) | +0.05pF(W) | GRMO225C1C5RIWDOSL | GRMOSSSCIHSROWDOID | GRMISSSCIHSROWAOLD
+0.1pF(B) GRMO0225C1C5R9BD05L | GRMO0335C1H5R9BD01D | GRM1555C1H5R9BA01D
| £0.25pF(C) | GRM0225C1C5RICDOSL | GRMO335CIHSRICDOID | GRM1555CIHSRICAOID -
= | +05pF(D) | GRM0225C1C5R9DDOSL | GRMO335C1HSRIDDOID | GRM1555CIHSRODAOID -
gm 6.0pF(6R0O) | +0.05pF(W) | GRM0225C1C6ROWDO5L | GRMO0335C1H6ROWD01D | GRM1555C1H6ROWAQ01D
25 | -01pFE) | GRMO225CICOROBDOSL | GRUOSGECIHGROBDOID | GRMISSSCIHGROBAOID
£ | 0.25pF(C) | GRM0225C1C6ROCDOSL | GRMO335CIHEROCDOID | GRMISSSCLHGROCAOLD
SO +0.5pF(D) GRMO0225C1C6RODD0O5L | GRMO0335C1H6RODD01D | GRM1555C1H6RODA01D
$ 6.1pF(6R1) | 20.05pF(W) | GRMO225CICORIWDOSL | GRMOS35CLHERLWDOLD | GRMISSSCIHERIWAOLD
+0.1pF(B) GRM0225C1C6R1BDO5L GRMO0335C1H6R1BDO01D GRM1555C1H6R1BA01D
| +0.25pF(C) | GRMO0225C1C6R1CDOSL | GRMO335CIH6RICDOID | GRM1555CIHERICAOLD
o | +0.5pF(D) | GRMO0225C1C6R1DDOSL | GRMO335CIH6R1DDOID | GRM1555CIHERIDAOID
5 6.2pF(6R2) | £0.05pF(W) | GRMO225C1C6R2WDOSL | GRMO335CIH6R2WDOLD | GRM1555C1HER2WAOLD
g2 | _*0-1pF(B) | GRMO225C1C6R2BDOSL | GRMO335CIHER2BDOID | GRMISSS5CIHER2BAOLD
53 | *025pF(C) | GRMO0225C1C6R2CDOSL | GRMOS3SCIHBR2CDOID | GRMISSS5CIHER2CAOLD
+0.5pF(D) GRM0225C1C6R2DDO5L GRMO0335C1H6R2DD01D GRM1555C1H6R2DA01D
6.3pF(6R3) | +0.05pF(W) | GRM0225C1C6R3WD05L | GRMO0335C1H6R3WD01D | GRM1555C1H6R3WAQ01D
| +0.1pF(B) | GRMO0225C1C6R3BDOSL | GRMO335CI1H6R3BDOID | GRM1555CIHER3BAOID
s | +0.25pF(C) | GRMO0225C1C6R3CDOSL | GRMO335C1H6R3CDOID | GRM1555CIHER3CAOLD -
g | +0.5pF(D) | GRMO0225C1C6R3DDO5SL | GRMO335C1H6R3DDOID | GRM1555CIHER3DAOID -
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
5 panumen e s Goeraors ) Goimensin
@Capacitance Tolerance @Individual Specification Code  {®Packaging*
Packaging Code in Part Number shows STD 180mm Reel Taping. *GRMO022: D is applicable.
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Temperature Compensating Type COG(5C) Characteristics

B3
25
LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H) N4
Capacitance Tolerance Part Number Lo
6.4pF(6R4) | +0.05pF(W) | GRM0225C1C6R4WDO05L | GRMO0335C1H6R4WD01D | GRM1555C1H6R4WAO01D
| +0.1pF(B) | GRMO0225C1C6R4BDOSL | GRMO335C1HERABDOID | GRM1555CIHERABAOLD
| +0.25pF(C) | GRMO0225C1C6RACDOSL | GRMO335C1HBRACDOID | GRM1555CIHBRACAOLD
| +0.5pF(D) | GRMO0225C1C6RADDOSL | GRMO335C1HERADDOID | GRM1555CIHERADAOLD | 4
6.5pF(6R5) | +0.05pF(W) | GRM0225C1C6R5WDO0O5L | GRMO0335C1H6R5WD01D | GRM1555C1H6R5WAO01D Eg
S010re) | GRMOZZSCICORSBD0SL | GRMOSCIHGRSBDOID | GRUISSSCLHERSBAOLD <z
+0.25pF(C) GRM0225C1C6R5CDO5L GRMO0335C1H6R5CD01D | GRM1555C1H6R5CAQ01D O
| +0.5pF(D) | GRMO0225C1C6R5DDOSL | GRMO335C1HERSDDOID | GRM1555CIHER5DAOLD |
6.6pF(6R6) | +0.05pF(W) | GRM0225C1C6R6WDO5L | GRM0335C1H6R6WD01D | GRM1555C1H6R6WAOQ01D
| +0.1pF(B) | GRMO0225C1C6R6BDOSL | GRMO335C1HER6BDOID | GRM1555CIHEREBAOLD
| +0.25pF(C) | GRMO0225C1C6R6CDO5L | GRMO335CIHBR6CDOID | GRM1555CIHER6CAOID m
| +0.5pF(D) | GRMO0225C1C6RGDDOSL | GRMO335CIHER6DDOID | GRM1555CIHEREDAOID - ? T
6.7PF(6RT) | 0.05pF(W) | GRM0225CICER7WDUSL | GRMO33SCIHSRTWDOID | GRMLSSSCIHGRTWAOLD 20
+0.1pF(B) GRM0225C1C6R7BDO5L GRMO0335C1H6R7BD01D | GRM1555C1H6R7BA01D -3
| +0.25pF(C) | GRMO0225C1C6R7CDO5L | GRMO335C1HBR7CDOID | GRM1555CIHBR7CAOLD
| +0.5pF(D) | GRMO0225C1C6R7DDO5L | GRMO335CIHER7DDOID | GRM1555CIHER7DAOLD
6.8pF(6R8) | +0.05pF(W) | GRM0225C1C6R8WDO5L | GRM0335C1H6R8WD01D | GRM1555C1H6R8WAO01D
| +0.1pF(B) | GRMO0225C1C6R8BDOSL | GRMO335C1HER8BDOID | GRM1555CIHER8BAOID -
02597 | GRMOZZ5C1ORECDOSL | GRMOGHHCIHGRECODLD | CRMISSSCIHERACATID ot
+0.5pF(D) GRM0225C1C6R8DDO5L GRMO0335C1H6R8DD01D | GRM1555C1H6R8DA01D 5
6.99F(6R9) | 0.05pF(W) | GRM0225CICERIWDOUSL | GRMO33SCIHGRIWDOID | GRMISSSCIHGRIWAOLD T2
+0.1pF(B) GRM0225C1C6R9BDO5L GRMO0335C1H6R9BD01D | GRM1555C1H6R9BA01D
| +0.25pF(C) | GRMO0225C1C6RICDOSL | GRMO335CIHBRICDOID | GRM1555CIHBRICAOID -
| +0.5pF(D) | GRMO0225C1C6RIDDOSL | GRMO335CIHERIDDOID | GRM1555CIHERIDAOID -
7.0pF(7R0O) | +0.05pF(W) | GRM0225C1C7ROWDO0O5L | GRM0335C1H7R0WD01D | GRM1555C1H7ROWAO01D -
| +0.1pF(B) | GRMO0225C1C7ROBDO5L | GRMO335C1H7ROBDOID | GRM1555CIH7ROBAOLD -5
| +0.25pF(C) | GRM0225C1C7ROCDO5L | GRMO335C1H7ROCDOID | GRM1555CIH7ROCAOLD =
| +0.5pF(D) | GRM0225C1C7RODDO5L | GRMO335C1H7RODDOID | GRM1555CIH7RODAOLD Lz
7.1pF(7R1) | 0.05pF(W) | GRM0225CIC7TRIWDOSL | GRMO33SCIH7RIWDOID | GRMISSSCIHTRIWAOLD 2o
+0.1pF(B) GRM0225C1C7R1BDO0O5L GRMO0335C1H7R1BD01D | GRM1555C1H7R1BA01D
| +0.25pF(C) | GRMO0225C1C7R1CDOSL | GRMO335CIH7RICDOID | GRM1555CIH7RICAOID -
| +0.5pF(D) | GRMO0225C1C7RIDDOSL | GRMO335CIH7RIDDOID | GRM1555CIH7RIDAOID =
7.2pF(7R2) | +0.05pF(W) | GRM0225C1C7R2WDO05L | GRMO0335C1H7R2WD01D | GRM1555C1H7R2WA01D § 1)
| H010FB) | GRMOZZSCACTREBD0SL | GRMOGHECIHIRZBDOLD | CRMISSSCIATREBAVID
| +0.25pF(C) | GRMO225CIC7R2CDOSL | GRMO335CIH7R2CDOID | GRMISSSCIHTR2CAOLD 2<
+0.5pF(D) GRM0225C1C7R2DDO05L GRMO0335C1H7R2DD01D | GRM1555C1H7R2DA01D % (23
7:3pF(TR3) | 20.05pF(W) | GRMO225CICTRIWDOSL | GRMOS3SCLHTRWDOLD | GRMISSSCIHTRIWAOLD g
+0.1pF(B) GRM0225C1C7R3BDO05L GRMO0335C1H7R3BD01D | GRM1555C1H7R3BA01D
| +0.25pF(C) | GRMO0225C1C7R3CDO5L | GRMO335C1H7R3CDOID | GRM1555CIH7R3CAOLD
| +0.5pF(D) | GRM0225C1C7R3DDO5L | GRMO335C1H7R3DDOID | GRM1555CIH7R3DAOLD o
7-ApF(7R4) | £0.05pF(W) | GRMO225C1C7RAWDOSL | GRMOS35CIH7RAWDOLD | GRM1555CIH7RAWAOLD 5
| *0-1pF(B) | GRMO225C1C7RABDOSL | GRMOS3SCIH7RABDOID | GRMISSSCIH7RABAOLD ge
+0.25pF(C) GRM0225C1C7R4CDO5L GRMO0335C1H7R4CD01D | GRM1555C1H7R4CA01D 5=
| +0.5pF(D) | GRMO0225C1C7RADDOSL | GRMO335C1H7RADDOID | GRM1555CIH7RADAOID = O
7.5pF(7R5) | +0.05pF(W) | GRM0225C1C7R5WDO05L | GRM0335C1H7R5WD01D | GRM1555C1H7R5WAQ01D
| +0.1pF(B) | GRMO0225C1C7RSBDO5L | GRMO335C1H7RSBDOID | GRM1555CIH7RSBAOLD -
| +0.25pF(C) | GRMO0225C1C7R5CDO5L | GRMO335C1H7RSCDOID | GRM1555CIH7RSCAOLD s
| +0.5pF(D) | GRM0225C1C7RSDDO5L | GRMO335C1H7RSDDOID | GRM1555CIH7RSDAOID | g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code "g
g
g
o
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Temperature Compensating Type COG(5C) Characteristics

T3
25
8 ; LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
A Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
7.6pF(7R6) | +0.05pF(W) | GRM0225C1C7R6WDO05L | GRMO0335C1H7R6WD01D | GRM1555C1H7R6WAQ01D
| +0.1pF(B) | GRMO0225C1C7R6BDOSL | GRMO335CIH7R6BDOID | GRM1555CIH7REBAOID
| +0.25pF(C) | GRMO0225C1C7R6CDOSL | GRMO335CIH7R6CDOID | GRM1555CIH7RECAOLD
4 | +0.5pF(D) | GRMO0225C1C7R6DDOSL | GRMO335CI1H7R6DDOID | GRM1555CIH7REDAOID
E% 7.7pF(7R7) | +0.05pF(W) | GRM0225C1C7R7WDO0O5L | GRM0335C1H7R7WD01D | GRM1555C1H7R7WA01D
<2 | S01pFE) | GRMO2SCICTRTEDOSL | GRMGIIECINTRTBONID | GRMISSECINTRTBADID
O +0.25pF(C) GRMO0225C1C7R7CDO5L GRMO0335C1H7R7CD01D GRM1555C1H7R7CA01D
| +0.5pF(D) | GRMO0225C1C7R7DDOSL | GRMO335C1H7R7DDOID | GRM1555CIH7R7DAOID
7.8pF(7R8) | +0.05pF(W) | GRM0225C1C7R8WDO0O5L | GRM0335C1H7R8WD01D | GRM1555C1H7R8WA01D
| +0.1pF(B) | GRMO0225C1C7R8BDOSL | GRMO335C1H7R8BDOID | GRM1555CIH7RSBAOLD
w | +0.25pF(C) | GRMO0225C1C7R8CDOSL | GRMO335C1H7R8CDOID | GRM1555CIH7RECAOLD
2 | +0.5pF(D) | GRMO0225C1C7R8DDOSL | GRMO335C1H7R8DDOID | GRM1555CIH7RSDAOLD
20 7.9pF(7R9) | 20.05pF(W) | GRMO225CICTROWDOSL | GRMOS35CLH7ROWDOLD | GRMISSSCIHTROWAOLD
-3 +0.1pF(B) GRMO0225C1C7R9BD0O5L | GRMO0335C1H7R9BD01D | GRM1555C1H7R9BA01D
| +0.25pF(C) | GRMO0225C1C7ROCDOSL | GRMO335CIH7RICDOID | GRM1555CIH7RICAOLD -
| +0.5pF(D) | GRMO0225C1C7RODDOSL | GRMO335C1H7RIDDOID | GRM1555CIH7RIDAOID -
8.0pF(8RO) | +0.05pF(W) | GRM0225C1C8ROWDO5L | GRM0335C1H8ROWD01D | GRM1555C1H8ROWAO01D
| +0.1pF(B) | GRMO0225C1C8ROBDOSL | GRMO335CIHBROBDOID | GRM1555CIHSROBAOLD -
of | 025pF(C) | GRMO225CICOROCDOSL | GRMOS3SCIMBROCDOID | GRMISSSCIHBROCADLD
5 +0.5pF(D) GRMO0225C1C8RODDO5L | GRM0335C1H8RODDO01D | GRM1555C1H8RODAO1D
- 8.1pF(ER1) | $0.05pF(W) | GRMO225C1CBRIWDOSL | GRMOS3SCIHBRIWDOID | GRMISSSCIHSRIWAOLD
+0.1pF(B) GRMO0225C1C8R1BD05L | GRMO0335C1H8R1BD01D | GRM1555C1H8R1BA01D
| +0.25pF(C) | GRMO0225C1C8RICDOSL | GRMO335C1H8RICDOID | GRM1555CIH8RICAOLD
| +0.5pF(D) | GRMO0225C1C8RIDDOSL | GRMO335C1HS8RIDDOID | GRM1555CIH8R1DAOLD
> 8.2pF(8R2) | +0.05pF(W) | GRM0225C1C8R2WDO0O5L | GRM0335C1H8R2WD01D | GRM1555C1H8R2WA01D
= | +0.1pF(B) | GRMO0225C1C8R2BDOSL | GRMO335C1H8R2BDOID | GRM1555CIH8R2BAOID
| 025PF(C) | GRMO225CICHRACDOSL | GRUOS3SCIMERZCDOID | GRMISSSCIHOR2CAOLD
E % +0.5pF(D) GRMO0225C1C8R2DD05L | GRMO0335C1H8R2DD01D | GRM1555C1H8R2DA01D
20 8.3pF(ER3) | +0.05pF(W) | GRMO225C1CBRIWDOSL | GRMO33SCIHBRIWDOID | GRMISSSCIHERSWAOLD
+0.1pF(B) GRMO0225C1C8R3BDO5L GRMO0335C1H8R3BD01D GRM1555C1H8R3BA01D
| £0.25pF(C) | GRM0225C1C8R3CDOSL | GRMO335C1H8R3CDOID | GRM1555CIHBR3CAOID
= | +05pF(D) | GRM0225C1C8R3DDO5SL | GRMO0335C1H8R3DDOID | GRM1555C1H8R3DAOID
§ » 8.4pF(8R4) | +0.05pF(W) | GRM0225C1C8R4WDO05L | GRMO0335C1H8R4WD01D | GRM1555C1H8R4WA01D
25 | “01pFE) | GRMO225CICORABDOSL | GRUOSSHCIMERABDOID | GRMISSSCIHORABAOLD
£ | 0.25pF(C) | GRMO225C1CBRACDOSL | GRMO335CIHERACDOID | GRMISSSCIHERACAOLD
SO +0.5pF(D) GRMO0225C1C8R4DD05L | GRMO0335C1H8R4DD01D | GRM1555C1H8R4DA01D
$ B.5pF(BRS) | 20.05pF(W) | GRMO225CICBRSWDOSL | GRMOS35CLHBRSWDOLD | GRMISSSCIHBRSWAOLD
+0.1pF(B) GRM0225C1C8R5BDO5L GRMO0335C1H8R5BD01D GRM1555C1H8R5BA01D
| +0.25pF(C) | GRMO0225C1C8RECDOSL | GRMO335CI1H8RECDOID | GRM1555CIH8RECAOLD -
o | +0.5pF(D) | GRMO0225C1C8REDDOSL | GRMO335CI1H8REDDOID | GRM1555CIH8REDAOID -
5 8.6pF(8R6) | £0.05pF(W) | GRMO225C1CBREWDOSL | GRMO335CIHER6WDOLD | GRM1555CIHBREWAOLD
g2 | _*0-1pF(B) | GRMO225CICBREBDOSL | GRMO33SCIHBR6BDOID | GRMISSSCIHBREBAOLD
53 | *025pF(C) | GRMO225CICBRECDOSL | GRMO33SCIHBR6CDOID | GRMISSSCIHBRECAOLD
+0.5pF(D) GRM0225C1C8R6DDO5L GRMO0335C1H8R6DDO01D GRM1555C1H8R6DA01D
8.7pF(8R7) | +0.05pF(W) | GRM0225C1C8R7WDO05L | GRM0335C1H8R7WDO01D | GRM1555C1H8R7WAO01D
| +0.1pF(B) | GRMO0225C1C8R7BDOSL | GRMO335CI1H8R7BDOID | GRM1555CIH8R7BAOID
s | +0.25pF(C) | GRMO0225C1C8R7CDOSL | GRMO335C1H8R7CDOID | GRM1555CIH8R7CAOLD
g | +0.5pF(D) | GRMO0225C1C8R7DDOSL | GRMO335C1H8R7DDOID | GRM1555CIH8R7DAOLD
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
5 panumen e s Gomeraors ¥ Goimensin
@Capacitance Tolerance @Individual Specification Code  {®Packaging*
Packaging Code in Part Number shows STD 180mm Reel Taping. *GRMO022: D is applicable.
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Temperature Compensating Type COG(5C) Characteristics

B3
25
LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H) N4
Capacitance Tolerance Part Number Lo
8.8pF(8R8) | +0.05pF(W) | GRM0225C1C8R8WD05L | GRMO0335C1H8R8WD01D | GRM1555C1H8R8WAQ01D
| +0.1pF(B) | GRMO0225C1C8R8BDO5SL | GRMO335C1HSR8BDOID | GRM1555CIHSBR8BAOLD -
| +0.25pF(C) | GRMO0225C1C8R8CDO5L | GRMO335C1HBRECDOID | GRM1555CIHBR8CAOLD
| +0.5pF(D) | GRMO0225C1C8R8DDO5SL | GRMO335C1HBREDDOID | GRM1555CIHSRSDAOLD | 4
8.9pF(8RY) | +0.05pF(W) | GRM0225C1C8R9WDO5L | GRMO0335C1H8R9WD01D | GRM1555C1H8ROWAO01D Eg
S0107(E) | GRMOZZSCICORSBD0SL | CRMOSCIHGROBDOID | GRUISSSCLHERSBAOLD <z
+0.25pF(C) GRM0225C1C8R9CDO5L GRMO0335C1H8RI9CD01D | GRM1555C1H8R9CA01D O
| +0.5pF(D) | GRMO0225C1C8RODDOSL | GRMO335CIHSRIDDOID | GRM1555CIH8RIDAOID
9.0pF(9R0O) | +0.05pF(W) | GRM0225C1C9ROWDO5L | GRM0335C1H9ROWDO01D | GRM1555C1H9ROWAO01D
| +0.1pF(B) | GRMO0225C1C9ROBDOSL | GRMO335C1HIROBDOID | GRM1555CIHIROBAOLD
| +0.25pF(C) | GRMO0225C1C9ROCDO5L | GRMO335CIHIROCDOID | GRM1555CIHIROCAOLD - m
| +0.5pF(D) | GRMO0225C1C9RODDOSL | GRMO335CIHIRODDOID | GRM1555CIHIRODAOID - ? T
9.1pF(9R1) | 0.05pF(W) | GRMO225CICORIWDOSL | GRMO33SCIHIRIWDOID | GRMISSSCIHIRIWAOLD 20
+0.1pF(B) GRM0225C1C9R1BDO5L GRMO0335C1H9R1BD01D | GRM1555C1H9R1BAO01D -3
| +0.25pF(C) | GRMO0225C1C9R1CDO5L | GRMO335CIHIRICDOID | GRM1555CIHIRICAOLD
| +0.5pF(D) | GRMO0225C1C9RIDDOSL | GRMO335CIHIRIDDOID | GRM1555CIHIRIDAOID -
9.2pF(9R2) | +0.05pF(W) | GRMO0225C1C9R2WDO0O5L | GRMO0335C1H9R2WD01D | GRM1555C1H9R2WAO01D
| +0.1pF(B) | GRMO0225C1C9R2BDO5L | GRMO335CIHIR2BDOID | GRM1555CIHIRZBAOID -
S025pFC) | GRMO225CICOR2COOSL | GRMGECIHOR2CODID | GRMISSSCINORZCADID o
+0.5pF(D) GRM0225C1C9R2DDO5L GRMO0335C1H9R2DD01D | GRM1555C1H9R2DA01D 5
9.3pF(9R3) | 0.05pF(W) | GRMO225CICORIWDUSL | GRMO33SCIHIR3WDOID | GRMISSSCIHIR3WAOLD T2
+0.1pF(B) GRM0225C1C9R3BDO5L GRMO0335C1H9R3BD01D | GRM1555C1H9R3BA01D
| +0.25pF(C) | GRMO0225C1C9R3CDO5L | GRMO335CIHIR3CDOID | GRMI555CIHIR3CAOID -
| +0.5pF(D) | GRMO0225C1C9R3DDO5L | GRMO335CIHIR3DDOID | GRM1555CIHIR3DAOID -
9.4pF(9R4) | +0.05pF(W) | GRM0225C1C9R4WDO05L | GRM0335C1H9R4WDO01D | GRM1555C1HI9R4WAQ01D -
| +0.1pF(B) | GRMO0225C1C9R4BDO5L | GRMO335CIHIRABDOID | GRM1555CIHIRABAOLD -5
| +0.25pF(C) | GRMO0225C1C9RACDO5L | GRMO335CIHIRACDOID | GRMIS55CIHIRACAOLD =
| +0.5pF(D) | GRMO0225C1C9RADDOSL | GRMO335CIHIRADDOID | GRM1555CIHIRADAOID | Lz
9.5pF(9RS) | +0.05pF(W) | GRMO225CICORSWDOSL | GRMO33SCIHIRSWDOID | GRMISSSCIHIRSWAOLD 2o
+0.1pF(B) GRM0225C1C9R5BDO5L GRMO0335C1HI9R5BD01D | GRM1555C1H9R5BA01D
| +0.25pF(C) | GRMO0225C1CORECDOSL | GRMO335CIHIRECDOID | GRM1555CIHORECAOID -
| +0.5pF(D) | GRMO0225C1CORSDDOSL | GRMO335CIHIREDDOID | GRM1555CIHORSDAOID - =
9.6pF(9R6) | +0.05pF(W) | GRM0225C1C9R6WDO5L | GRM0335C1H9R6WD01D | GRM1555C1H9R6WAO01D § 1)
| H010FB) | GRMOZZSCACORGBD0SL | GRMOGHECIHGRGBDOLD | CRMISSSCIHORGBAVID
| +0.25pF(C) | GRMO225CICORGCDOSL | GRMO335CIHIRGCDOID | GRMISSSCIHIRGCAOLD 2<
+0.5pF(D) GRM0225C1C9R6DDO5L GRMO0335C1HI9R6DD01D | GRM1555C1H9R6DA01D % (23
9.7pF(9R7) | +0.05pF(W) | GRMO225CICORTWDOSL | GRMOS3SCLHIRTWDOID | GRMISSSCLHIRTWAOLD g
+0.1pF(B) GRM0225C1C9R7BDO5L GRMO0335C1H9R7BD01D | GRM1555C1H9R7BA01D
| +0.25pF(C) | GRMO0225C1CIR7CDO5L | GRMO335CIHIR7CDOID | GRML555CIHIR7CAOLD
| +0.5pF(D) | GRMO0225C1C9R7DDO5L | GRMO335CIHIR7DDOID | GRM1555CIHIR7DAOLD o
9-8pF(9R8) | £0.05pF(W) | GRMO225C1CORBWDOSL | GRMO335CIHIREWDOLD | GRM1555CIHORSWAOLD 5
| *0-1pF(B) | GRMO225C1CORSBDOSL | GRMOS3SCIHOREBDOID | GRM1SSSCIHORBBAOLD ge
| *0:25pF(C) | GRMO225C1CORSCDOSL | GRMOS3SCIHORECDOID | GRM1SSSCIHORBCAOLD 53
+0.5pF(D) GRM0225C1C9R8DDO5L GRMO0335C1H9R8DD01D | GRM1555C1H9R8DA01D
9.9pF(9R9) | +0.05pF(W) | GRM0225C1C9R9WDO5L | GRM0335C1HI9R9WDO1D | GRM1555C1H9R9WAO0LID
| +0.1pF(B) | GRMO0225C1C9R9BDO5L | GRMO335CIHIRIBDOID | GRMIS55CIHIRIBAOLD
| +0.25pF(C) | GRMO0225C1C9RICDO5L | GRMO335CIHIRICDOID | GRMISS5CIHIRICAOLD s
| +0.5pF(D) | GRMO0225C1C9RIDDOSL | GRMO335CIHIRIDDOID | GRM1555CIHIRIDAOID g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code "g
g
g
o
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— Temperature Compensating Type COG(5C) Characteristics |
[¢
g ; LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201>
5% Rated Volt. [Vdc] 16(1C) | 10(1A) | 6.3(0J) 50(1H)
L
Capacitance Tolerance Part Number
10pF(100) +2%(G) GRM0225C1C100GD0O5L GRMO0335C1H100GD01D
+5%(J) GRM0225C1C100JDO5L GRMO0335C1H100JD01D
12pF(120) +2%(G) GRM0225C1C120GD05L GRMO0335C1H120GD01D
_g +5%(J) GRM0225C1C120JDO0O5L GRMO0335C1H120JD01D
53 15pF(150) | +2%(G) GRM0225C1C150GD05L GRM0335C1H150GD01D
< 2 +506(J) GRM0225C1C150JD05L GRM0335C1H150JD01D
o 18pF(180) +2%(G) GRM0225C1C180GDO0O5L GRMO0335C1H180GD01D
+5%(J) GRM0225C1C180JDO5L GRMO0335C1H180JD01D
22pF(220) +2%(G) GRM0225C1C220GD05L GRMO0335C1H220GD01D
+5%(J) GRM0225C1C220JDO0O5L GRMO0335C1H220JD01D
) 27pF(270) +2%(G) GRM0225C1C270GD05L GRMO0335C1H270GD01D
B« s e e e
m 5 +5%(J) GRM0225C1C270JDO5L GRMO0335C1H270JD01D
g 8 33pF(330) +2%(G) GRMO0225C1C330GD05L GRMO0335C1H330GD01D
-3 +5%(J) GRM0225C1C330JDO5L GRMO0335C1H330JD01D
39pF(390) +2%(G) GRM0225C1C390GD05L GRMO0335C1H390GD01D
+5%(J) GRM0225C1C390JDO5L GRMO0335C1H390JD01D
47pF(470) +2%(G) GRMO0225C1C470GD0O5L GRMO0335C1H470GD01D
+5%(J) GRM0225C1C470JD05L GRMO0335C1H470JD01D
(%]
o 2 56pF(560) +2%(G) GRMO0225C1A560GD05L GRM0225C0J560GDO05L GRMO0335C1H560GD01D
L2« e e e
5 +5%(J) GRMO0225C1A560JD0O5L GRM0225C0J560JD05L GRMO0335C1H560JD01D
=5 % 68pF(680) +2%(G) GRMO0225C1A680GD05L GRM0225C0J680GDO5L GRMO0335C1H680GD01D
+5%(J) GRMO0225C1A680JD0O5L GRM0225C0J680JD05L GRMO0335C1H680JD01D
82pF(820) +2%(G) GRMO0225C1A820GD05L GRM0225C0J820GDO5L GRMO0335C1H820GD01D
+5%(J) GRMO0225C1A820JD05L GRM0225C0J820JD05L GRMO0335C1H820JD01D
- 100pF(101) +2%(G) GRM0225C1A101GDO5L GRM0225C0J101GDO0O5L GRMO0335C1H101GD01D
e o L o oy o o oy S yuifo vy uiduiugoy s
= _g +5%(J) GRMO0225C1A101JD0O5L GRM0225C0J101JD05L GRMO0335C1H101JD01D
5 =
g $ The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
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> . . . . .
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09_ ( ) . @Temperature Characteristics ~ @Rated Voltage @Capacitance
O 006 60 006 00 @Capacitance Tolerance @Individual Specification Code  {@Packaging*

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics

i
23
LxW [mm] 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 50(1H) N4
TC COG(5C) Lo
Capacitance Tolerance Part Number
10pF(100) +2%(G) GRM1555C1H100GA01D
| 45%(J) | GRM1555C1H100JA0ID
12pF(120) |  +2%(G) GRM1555C1H120GA01D 8
| #5%(J) | GRM1555C1H120JA01D 33
15pF(150) | #2%(G) | GRMISSSCIHISOGAOLD =
+59%(J) GRM1555C1H150JA01D o
18pF(180) +2%(G) GRM1555C1H180GA01D
| 45%(J) | GRM1555C1H180JA0ID
22pF(220) |  +2%(G) GRM1555C1H220GA01D
| 45%(J) | GRM1555C1H220JA01D m
27PR270) | *2%(C) | GRMISSSCIH270GA0ID 75
+5%(J) GRM1555C1H270JA01D % 8
33pF(330) +2%(G) GRM1555C1H330GA01D = o
| $50(J) | GRMI1555C1H330JA01D
39pF(390) +2%(G) GRM1555C1H390GA01D
| 45%(J) | GRM1555C1H390JA0ID
47pF(470) +2%(G) GRM1555C1H470GA01D
| 50(J) | GRMI555C1HA70JA0ID o g
56pF(560) +2%(G) GRM1555C1H560GA01D 59
| $50%(J) | GRMI555CI1H560JA01D =
68pF(680) +2%(G) GRM1555C1H680GA01D ©
| 45%(J) | GRM1555C1H680JAOID
82pF(820) +2%(G) GRM1555C1H820GA01D
| 50%(J) | GRMI555C1H820JA0ID o
100pF(101) +2%(G) GRM1555C1H101GA01D § _@
+59%(J) GRM1555C1H101JA01D qg; g
120pF(121) | +2%(G) | GRMISSSCIHIZIGAOID Iz
+59%(J) GRM1555C1H121JA01D %’ O
150pF(151) +2%(G) GRM1555C1H151GA01D
| 50%(J) | GRMI555C1H151JA0ID
180pF(181) | *2%(C) | GRMISSSCIHIBIGAOLD 3
+59%(J) GRM1555C1H181JA01D é’ o
220pF(221) | *2%(C) | GRMISSSC1H221GAOLD s §
+5%(J) GRM1555C1H221JA01D _g <
270pF(271) +2%(G) GRM1555C1H271GA01D % (29
| 50(J) | GRMI555C1H271JA0ID 5
330pF(331) +2%(G) GRM1555C1H331GA01D =
| $50(J) | GRMI555C1H331JA0ID
390pF(391) | *2%(G) | GRMISSSCIHIOIGAOLD > 0
+5%(J) GRM1555C1H391JA01D % .%
ATOpF(4T1) | *2%(G) | GRMI1SSSCIH471GAOID g2
+50%0(J) GRM1555C1H471JA01D 53
560pF(561) +2%(G) GRM1555C1H561GA01D & ©
| 50(J) | GRMI555C1H561JA0ID
680pF(681) +2%(G) GRM1555C1H681GA01D
| 50(J) | GRMI555C1H681JA0ID 5
820pF(821) +2%(G) GRM1555C1H821GA01D g
| 50(J) | GRMI555C1H821JA0ID g
1000pF(102) | +2%(G) | GRMI1SS5CIH102GA01D 8
+5%(J) GRM1555C1H102JA01D -§
o

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code

| suuRata N
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Temperature Compensating Type COG(5C) Characteristics

LxW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 100(2A) ‘ 50(1H)
Capacitance Tolerance Part Number
10pF(100) +5%(J) GRM1885C2A100JA01D GRM1885C1H100JA01D
12pF(120) +5%(J) GRM1885C2A120JA01D GRM1885C1H120JA01D
15pF(150) +5%(J) GRM1885C2A150JA01D GRM1885C1H150JA01D
18pF(180) +5%(J) GRM1885C2A180JA01D GRM1885C1H180JA01D
22pF(220) +5%(J) GRM1885C2A220JA01D GRM1885C1H220JA01D
27pF(270) +5%(J) GRM1885C2A270JA01D GRM1885C1H270JA01D
33pF(330) +5%(J) GRM1885C2A330JA01D GRM1885C1H330JA01D
39pF(390) +5%(J) GRM1885C2A390JA01D GRM1885C1H390JA01D
47pF(470) +5%(J) GRM1885C2A470JA01D GRM1885C1H470JA01D
56pF(560) +5%(J) GRM1885C2A560JA01D GRM1885C1H560JA01D
68pF(680) +5%(J) GRM1885C2A680JA01D GRM1885C1H680JA01D
82pF(820) +5%(J) GRM1885C2A820JA01D GRM1885C1H820JA01D
100pF(101) +50%6(J) GRM1885C2A101JA01D | GRM1885C1H101JA01D
120pF(121) +5%(J) GRM1885C2A121JA01D GRM1885C1H121JA01D
150pF(151) +5%(J) GRM1885C2A151JA01D GRM1885C1H151JA01D
180pF(181) +5%(J) GRM1885C2A181JA01D GRM1885C1H181JA01D
220pF(221) +5%(J) GRM1885C2A221JA01D GRM1885C1H221JA01D
270pF(271) +5%(J) GRM1885C2A271JA01D GRM1885C1H271JA01D
330pF(331) +5%(J) GRM1885C2A331JA01D GRM1885C1H331JA01D
390pF(391) +5%(J) GRM1885C2A391JA01D GRM1885C1H391JA01D
470pF(471) +5%(J) GRM1885C2A471JA01D GRM1885C1H471JA01D
560pF(561) +5%(J) GRM1885C2A561JA01D GRM1885C1H561JA01D
680pF(681) +5%(J) GRM1885C2A681JA01D GRM1885C1H681JA01D
820pF(821) +5%(J) GRM1885C2A821JA01D GRM1885C1H821JA01D
1000pF(102) +5%(J) GRM1885C2A102JA01D GRM1885C1H102JA01D
1200pF(122) +5%(J) GRM1885C2A122JA01D GRM1885C1H122JA01D
1500pF(152) +5%(J) GRM1885C2A152JA01D GRM1885C1H152JA01D
1800pF(182) +506(J) GRM1885C1H182JA01D
2200pF(222) +50%6(J) GRM1885C1H222JA01D
2700pF(272) +5%(J) GRM1885C1H272JA01D
3300pF(332) |  +5%(J) GRM1885C1H332JA01D
3900pF(392) +5%(J) GRM1885C1H392JA01D

The part number code is shown in () and Unit is shownin[].

(Past Number)

O 6 ©06 6 006 0O

< >: EIA [inch] Code

@Product ID

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics

CO2E.pdf

10.12.20

[S]
=
9]
c
)
O
=
o
L

LxW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 100(2A) ‘ 50(1H) 100(2A) 50(1H)
Capacitance Tolerance Part Number
100pF(101) +5%(J) GRM2165C2A101JA01D
120pF(121) +5%(J) GRM2165C2A121JA01D
150pF(151) +5%(J) GRM2165C2A151JA01D
180pF(181) +5%(J) GRM2165C2A181JA01D
220pF(221) +5%(J) GRM2165C2A221JA01D ?
270pF(271) +5%(J) GRM2165C2A271JA01D <
330pF(331) +5%(J) GRM2165C2A331JA01D
390pF(391) +5%(J) GRM2165C2A391JA01D
470pF(471) +5%(J) GRM2165C2A471JA01D
560pF(561) +5%(J) GRM2165C2A561JA01D
680pF(681) +5%(J) GRM2165C2A681JA01D
_
820pF(821) +5%(J) GRM2165C2A821JA01D &
1000pF(102) +5%(J) GRM2165C2A102JA01D %
1200pF(122) +5%(J) GRM2165C2A122JA01D GRM2165C1H122JA01D -
1500pF(152) +5%(J) GRM2165C2A152JA01D GRM2165C1H152JA01D
1800pF(182) +5%(J) GRM2165C2A182JA01D GRM2165C1H182JA01D GRM3195C2A182JA01D
2200pF(222) +5%(J) GRM2165C2A222JA01D GRM2165C1H222JA01D GRM3195C2A222JA01D
2700pF(272) +5%(J) GRM2165C2A272JA01D GRM2165C1H272JA01D GRM3195C2A272JA01D
3300pF(332) +5%(J) GRM2165C2A332JA01D GRM2165C1H332JA01D GRM3195C2A332JA01D o
3900pF(392) +5%(J) GRM2165C1H392JA01D GRM3195C2A392JA01D g
4700pF(472) +5%(J) GRM2165C1H472JA01D GRM3195C2A472JA01D GRM3195C1H472JA01D T
5600pF(562) +5%(J) GRM2195C1H562JA01D GRM3195C2A562JA01D GRM3195C1H562JA01D
6800pF(682) +5%(J) GRM2195C1H682JA01D GRM3195C2A682JA01D GRM3195C1H682JA01D
8200pF(822) +5%(J) GRM2195C1H822JA01D GRM3195C2A822JA01D GRM3195C1H822JA01D
10000pF(103) +5%(J) GRM2195C1H103JA01D GRM3195C2A103JA01D GRM3195C1H103JA01D >
o
12000pF(123) +5%(J) GRM2195C1H123JA01D GRM3195C2A123JA01D GRM3195C1H123JA01D g
15000pF(153) +5%(J) GRM2195C1H153JA01D GRM3195C2A153JA01D GRM3195C1H153JA01D qg)'
18000pF(183) +5%(J) GRM21B5C1H183JA01L GRM3195C2A183JA01D GRM3195C1H183JA01D i
<
22000pF(223) +5%(J) GRM21B5C1H223JA01L GRM3195C2A223JA01D GRM3195C1H223JA01D %’
27000pF(273) +5%(J) GRM3195C1H273JA01D
33000pF(333) +5%(J) GRM3195C1H333JA01D
39000pF(393) +5%(J) GRM3195C1H393JA01D g'
47000pF(473) +5%(J) GRM31M5C1H473JA01L Lé
56000pF(563) +5%(J) GRM31M5C1H563JA01L é
68000pF(683) +5%(J) GRM31C5C1H683JA01L _g
82000pF(823) +5%(J) GRM31C5C1H823JA01L %
100000pF(104) +5%(J) GRM31C5C1H104JA01L é
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
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Temperature Compensating Type COG(5C) Characteristics-Low Profile

LxW [mm] 1.0x0.5(15)<0402>

Rated Volt. [Vdc] 50(1H)

Capacitance Tolerance Part Number
0.1pF(R10) | +0.1pF(B) | GRM1535C1HR10BDD5D
0.2pF(R20) | +0.1pF(B) | GRM1535C1HR20BDD5D
0.3pF(R30) | +0.1pF(B) | GRM1535C1HR30BDD5D
0.4pF(R40) | +0.1pF(B) | GRM1535C1HR40BDD5D
0.5pF(R50) | #0.1pF(B) | GRM1535C1HR50BDD5D
0.6pF(R60) | +0.1pF(B) | GRM1535C1HR60BDDS5D
0.7pF(R70) | *0.1pF(B) | GRM1535C1HR70BDD5D
0.8pF(R80) | +0.1pF(B) GRM1535C1HR80BDD5D
0.9pF(R90) | +0.1pF(B) | GRM1535C1HR90BDD5D
1.0pF(1R0) | +0.25pF(C) | GRM1535C1H1R0CDD5D
1.1pF(1R1) | +0.25pF(C) | GRM1535C1H1R1CDD5D
1.2pF(1R2) | +0.25pF(C) | GRM1535C1H1R2CDD5D
1.3pF(1R3) | +0.25pF(C) | GRM1535C1H1R3CDD5D
1.4pF(1R4) | +0.25pF(C) GRM1535C1H1R4CDD5D
1.5pF(1R5) | +0.25pF(C) | GRM1535C1H1R5CDD5D
1.6pF(1R6) | +0.25pF(C) | GRM1535C1H1R6CDD5D
1.7pF(1R7) | +0.25pF(C) | GRM1535C1H1R7CDD5D
1.8pF(1R8) | +0.25pF(C) | GRM1535C1H1R8CDD5D
1.9pF(1R9) | #0.25pF(C) | GRM1535C1H1R9CDD5D
2.0pF(2R0) | #0.25pF(C) | GRM1535C1H2ROCDD5D
2.1pF(2R1) | #0.25pF(C) | GRM1535C1H2R1CDD5D
2.2pF(2R2) | #0.25pF(C) | GRM1535C1H2R2CDD5D
2.3pF(2R3) | +0.25pF(C) | GRM1535C1H2R3CDD5D
2.4pF(2R4) | +0.25pF(C) | GRM1535C1H2R4CDD5D
2.5pF(2R5) | 0.25pF(C) | GRM1535C1H2R5CDD5D
2.6pF(2R6) | #0.25pF(C) | GRM1535C1H2R6CDD5D
2.7pF(2R7) | +0.25pF(C) GRM1535C1H2R7CDD5D
2.8pF(2R8) | +0.25pF(C) | GRM1535C1H2R8CDD5D
2.9pF(2R9) | +0.25pF(C) | GRM1535C1H2R9CDD5D
3.0pF(3R0O) | +0.25pF(C) | GRM1535C1H3ROCDD5D
3.1pF(38R1) | *0.25pF(C) | GRM1535C1H3R1CDD5D
3.2pF(3R2) | #0.25pF(C) | GRM1535C1H3R2CDD5D
3.3pF(3R3) | #0.25pF(C) | GRM1535C1H3R3CDD5D
3.4pF(3R4) | +0.25pF(C) | GRM1535C1H3R4CDD5D
3.5pF(3R5) | +0.25pF(C) | GRM1535C1H3R5CDD5D
3.6pF(3R6) | +0.25pF(C) | GRM1535C1H3R6CDD5D
3.7pF(3R7) | #0.25pF(C) | GRM1535C1H3R7CDD5D
3.8pF(3R8) | #0.25pF(C) | GRM1535C1H3R8CDD5D
3.9pF(3RY) | #0.25pF(C) | GRM1535C1H3R9CDD5D
4.0pF(4R0) | +0.25pF(C) GRM1535C1H4R0CDD5D
4.1pF(4R1) | +0.25pF(C) | GRM1535C1H4R1CDD5D
4.2pF(4R2) | +0.25pF(C) | GRM1535C1H4R2CDD5D
4.3pF(4R3) | +0.25pF(C) | GRM1535C1H4R3CDD5D
4.4pF(4R4) | +0.25pF(C) | GRM1535C1H4R4CDD5D
4.5pF(4R5) | +0.25pF(C) GRM1535C1H4R5CDD5D
4.6pF(4R6) | +0.25pF(C) GRM1535C1H4R6CDD5D
4.7pF(4R7) | +0.25pF(C) | GRM1535C1H4R7CDD5D
4.8pF(4R8) | +0.25pF(C) | GRM1535C1H4R8CDD5D

The part number code is shown in (') and Unit is shown in [].

(Past Number)
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Packaging Code in Part Number shows STD 180mm Reel Taping.

<>: EIA [inch] Code

CO2E.pdf
10.12.20
LXW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 50(1H)
Capacitance Tolerance Part Number
4.9pF(4R9) | +0.25pF(C) | GRM1535C1H4R9CDD5D
5.0pF(5R0) | 0.25pF(C) | GRM1535C1HSROCDD5D
5.1pF(5R1) | +0.5pF(D) | GRM1535C1HSR1DDD5D
5.2pF(5R2) | +0.5pF(D) | GRM1535C1H5R2DDD5D
5.3pF(5R3) | +0.5pF(D) GRM1535C1H5R3DDD5D
5.4pF(5R4) +0.5pF(D) GRM1535C1H5R4DDD5D
5.5pF(5R5) +0.5pF(D) GRM1535C1H5R5DDD5D
5.6pF(5R6) | +0.5pF(D) | GRM1535C1HSR6DDD5D
5.7pF(5R7) | +0.5pF(D) | GRM1535C1HS5R7DDD5D
5.8pF(5R8) | +0.5pF(D) | GRM1535C1HSR8DDD5D
5.9pF(5R9) | 0.5pF(D) | GRM1535C1H5R9DDD5D
6.0pF(6R0) | +0.5pF(D) | GRM1535C1H6RODDD5D
6.1pF(6R1) | *0.5pF(D) | GRM1535C1H6R1DDD5D
6.2pF(6R2) | +0.5pF(D) | GRM1535C1H6R2DDD5D
6.3pF(6R3) | 0.5pF(D) | GRM1535C1H6R3DDD5D
6.4pF(6R4) | +0.5pF(D) | GRM1535C1H6RADDD5D
6.5pF(6R5) | +0.5pF(D) | GRM1535C1H6RSDDD5D
6.6pF(6R6) | +0.5pF(D) GRM1535C1H6R6DDD5D
6.7pF(6R7) | *0.5pF(D) | GRM1535C1H6R7DDD5D
6.8pF(6R8) +0.5pF(D) GRM1535C1H6R8DDD5D
6.9pF(6R9) | 0.5pF(D) | GRM1535C1H6RIDDD5D
7.0pF(7R0) | 20.5pF(D) | GRM1535C1H7RODDDS5D
7.1pF(7R1) | 20.5pF(D) | GRM1535C1H7R1DDD5D
7.2pF(7TR2) | +0.5pF(D) GRM1535C1H7R2DDD5D
7.3pF(7R3) | *0.5pF(D) | GRM1535C1H7R3DDD5D
7.4pF(7R4) +0.5pF(D) GRM1535C1H7R4DDD5D
7.5pF(7R5) | 20.5pF(D) | GRM1535C1H7R5DDDSD
7.6pF(7R6) | 20.5pF(D) | GRM1535C1H7R6DDDSD
7.7pF(7R7) | 20.5pF(D) | GRM1535C1H7R7DDD5D
7.8pF(7R8) | 20.5pF(D) | GRM1535C1H7R8DDDS5D
7.9pF(7R9) | *0.5pF(D) | GRM1535C1H7R9DDDS5D
8.0pF(8RO) | 0.5pF(D) | GRM1535C1HS8RODDD5D
8.1pF(8R1) +0.5pF(D) GRM1535C1H8R1DDD5D
8.2pF(8R2) | 0.5pF(D) | GRM1535C1H8R2DDD5D
8.3pF(8R3) | +0.5pF(D) | GRM1535C1H8R3DDD5D
8.4pF(8R4) | +0.5pF(D) | GRM1535C1H8RADDD5D
8.5pF(8R5) | +0.5pF(D) GRM1535C1H8R5DDD5D
8.6pF(BR6) | +0.5pF(D) | GRM1535C1H8R6DDD5D
8.7pF(BR7) | *0.5pF(D) | GRM1535C1H8R7DDD5D
8.8pF(8R8) | 0.5pF(D) | GRM1535C1HS8R8DDD5D
8.9pF(8RY) | +0.5pF(D) | GRM1535C1H8RIDDD5D
9.0pF(9R0) | +0.5pF(D) | GRM1535C1HORODDD5D
9.1pF(9R1) | *0.5pF(D) | GRM1535C1HI9R1DDD5D
9.2pF(9R2) | +0.5pF(D) | GRM1535C1HOR2DDD5D
9.3pF(9R3) | 0.5pF(D) | GRM1535C1HIR3DDD5D
9.4pF(9R4) | +0.5pF(D) | GRM1535C1H9RADDD5D
9.5pF(9R5) | +0.5pF(D) | GRM1535C1H9R5DDDS5D
9.6pF(9R6) | +0.5pF(D) | GRM1535C1HOR6DDD5D
@Product ID @5Series ©Dimensions (LxW) ODimension (T)
@Temperature Characteristics ~ @Rated Voltage @Capacitance

@Capacitance Tolerance

@Individual Specification Code

®Packaging
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Temperature Compensating Type COG(5C) Characteristics-Low Profile

T3
Q=
c o
LxW [mm] 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 50(1H) S %
L
Capacitance Tolerance Part Number
9.7pF(OR7) | +0.5pF(D) GRM1535C1H9R7DDD5D
9.8pF(9R8) | +0.5pF(D) GRM1535C1H9R8DDD5D
9.9pF(9R9) | +0.5pF(D) GRM1535C1H9R9DDD5D
10pF(100) +5%(J) GRM1535C1H100JDD5D _g
12pF(120) +5%(J) GRM1535C1H120JDD5D ? g
15pF(150) +5%(J) GRM1535C1H150JDD5D < %
18pF(180) +5%(J) GRM1535C1H180JDD5D O
22pF(220) +5%(J) GRM1535C1H220JDD5D
27pF(270) +5%(J) GRM1535C1H270JDD5D
33pF(330) +5%(J) GRM1535C1H330JDD5D
39pF(390) +5%(J) GRM1535C1H390JDD5D @
4 o
47pF(470) +5%(J) GRM1535C1H470JDD5D & E
56pF(560) +5%(J) GRM1535C1H560JDD5D % 0
68pF(680) +5%(J) GRM1535C1H680JDD5D -4
82pF(820) +5%(J) GRM1535C1H820JDD5D
100pF(101) +5%(J) GRM1535C1H101JDD5D
120pF(121) +5%(J) GRM1535C1H121JDD5D
150pF(151) +5%(J) GRM1535C1H151JDD5D
n
180pF(181) +5%(J) GRM1535C1H181JDD5D o .g
)
220pF(221) +5%(J) GRM1535C1H221JDD5D g, 2]
270pF(271) +5%(J) GRM1535C1H271JDD5D T 5
330pF(331) +5%(J) GRM1535C1H331JDD5D
390pF(391) +5%(J) GRM1535C1H391JDD5D
470pF(471) +5%(J) GRM1535C1H471JDD5D
560pF(561) +5%(J) GRM1535C1H561JDD5D =
o
680pF(681) +5%(J) GRM1535C1H681JDD5D g _@
3=
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code g %
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— Temperature Compensating Type COG(5C) Characteristics-Low Profile |
[¢
g ; LxW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206>
5% Rated Volt. [Vdc] 100(2A) | 50(1H) 100(2A) | 50(1H)
L
Capacitance Tolerance Part Number
100pF(101) |  +5%(J) GRM2165C2A101JA01D
120pF(121) |  +5%(J) GRM2165C2A121JA01D
150pF(151) |  +5%(J) GRM2165C2A151JA01D
@ 180pF(181) |  +5%(J) GRM2165C2A181JA01D
2 g 220pF(221) | +5%(J) GRM2165C2A221JA01D
< = 270pF(271) |  +5%(J) GRM2165C2A271JA01D
©) 330pF(331) | +5%(J) GRM2165C2A331JA01D
390pF(391) |  +5%(J) GRM2165C2A391JA01D
470pF(471) +5%(J) GRM2165C2A471JA01D
560pF(561) |  +5%(J) GRM2165C2A561JA01D
" 680pF(681) |  +5%(J) GRM2165C2A681JA01D
ﬁ % 820pF(821) |  +5%(J) GRM2165C2A821JA01D
z 8 1000pF(102) |  +5%(J) GRM2165C2A102JA01D
= = 1200pF(122) +5%(J) GRM2165C2A122JA01D GRM2165C1H122JA01D
1500pF(152) +5%(J) GRM2165C2A152JA01D GRM2165C1H152JA01D
1800pF(182) +5%(J) GRM2165C2A182JA01D GRM2165C1H182JA01D GRM3195C2A182JA01D
2200pF(222) +5%(J) GRM2165C2A222JA01D GRM2165C1H222JA01D GRM3195C2A222JA01D
2700pF(272) +5%(J) GRM2165C2A272JA01D GRM2165C1H272JA01D GRM3195C2A272JA01D
(%]
o 2 3300pF(332) +5%(J) GRM2165C2A332JA01D GRM2165C1H332JA01D GRM3195C2A332JA01D
-g % 3900pF(392) +5%(J) GRM2165C1H392JA01D GRM3195C2A392JA01D
= % 4700pF(472) +5%(J) GRM2165C1H472JA01D GRM3195C2A472JA01D GRM3195C1H472JA01D
5600pF(562) +5%(J) GRM2195C1H562JA01D GRM3195C2A562JA01D GRM3195C1H562JA01D
6800pF(682) +5%(J) GRM2195C1H682JA01D GRM3195C2A682JA01D GRM3195C1H682JA01D
8200pF(822) +5%(J) GRM2195C1H822JA01D GRM3195C2A822JA01D GRM3195C1H822JA01D
= 10000pF(103) +59%(J) GRM2195C1H103JA01D GRM3195C2A103JA01D GRM3195C1H103JA01D
% _g 12000pF(123) +5%(J) GRM2195C1H123JA01D GRM3195C1H123JA01D
% g 15000pF(153) |  +5%(J) GRM2195C1H153JA01D GRM3195C1H153JA01D
i % 18000pF(183) |  +5%(J) GRM3195C1H183JA01D
=
.%7 O] 22000pF(223) +5%(J) GRM3195C1H223JA01D
27000pF(273) |  +5%(J) GRM3195C1H273JA01D
33000pF(333) | +5%(J) GRM3195C1H333JA01D
= 39000pF(393) |  +5%(J) GRM3195C1H393JA01D
g ., 47000pF(473) |  +5%(J) GRM31M5C1H473JA01L
o9
‘§ s 56000pF(563) |  +5%(J) GRM31M5C1H563JA01L
n
% <§( The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
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Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type U2J(7U) Characteristics

CO2E.pdf

10.12.20

[S]
=
9]
c
)
O
=
o
L

LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 50(1H) ‘ 25(1E) 50(1H) 10(1A)
Capacitance Tolerance Part Number
1.0pF(1R0) | +0.25pF(C) GRMO0337U1H1R0CDO01D GRM1557U1H1R0CZ01D
2.0pF(2R0O) | +0.25pF(C) GRMO0337U1H2R0CDO01D GRM1557U1H2R0CZ01D
3.0pF(3R0O) | +0.25pF(C) GRMO0337U1H3R0CDO01D GRM1557U1H3R0CZ01D
4.0pF(4R0) | +0.25pF(C) GRMO0337U1H4R0CDO01D GRM1557U1H4R0CZ01D
5.0pF(5R0) | +0.25pF(C) GRMO0337U1H5R0CDO01D GRM1557U1H5R0CZ01D ?
6.0pF(6R0O) | +0.5pF(D) GRM0337U1H6RODDO01D GRM1557U1H6R0DZ01D <
7.0pF(7R0O) | +0.5pF(D) GRMO0337U1H7RODDO01D GRM1557U1H7R0DZ01D
8.0pF(8RO) | +0.5pF(D) GRMO0337U1H8RODDO01D GRM1557U1H8R0DZ01D
9.0pF(9R0) | +0.5pF(D) GRMO0337U1H9R0ODDO01D GRM1557U1H9R0DZ01D
10pF(100) +5%(J) GRMO0337U1H100JD01D GRM1557U1H100JZ01D
12pF(120) +5%(J) GRMO0337U1H120JD01D GRM1557U1H120J201D
_
15pF(150) +5%(J) GRMO0337U1H150JD01D GRM1557U1H150JZ01D &
18pF(180) +5%(J) GRMO0337U1E180JD01D GRM1557U1H180JZ01D %
22pF(220) +5%(J) GRMO0337U1E220JD01D GRM1557U1H220JZ01D -
27pF(270) +5%(J) GRMO0337U1E270JD01D GRM1557U1H270JZ01D
33pF(330) +5%(J) GRMO0337U1E330JD01D GRM1557U1H330JZ01D
39pF(390) +5%(J) GRMO0337U1E390JD01D GRM1557U1H390J201D
47pF(470) +5%(J) GRMO0337U1E470JD01D GRM1557U1H470JZ01D
56pF(560) +5%(J) GRMO0337U1E560JD01D GRM1557U1H560JZ01D o
68pF(680) +5%(J) GRMO0337U1E680JD01D GRM1557U1H680JZ01D g,
82pF(820) +5%(J) GRMO0337U1E820JD01D GRM1557U1H820JZ01D T
100pF(101) +5%(J) GRMO0337U1E101JD01D GRM1557U1H101JZ01D
120pF(121) +5%(J) GRM1557U1H1213701D
150pF(151) +5%(J) GRM1557U1H1513701D
180pF(181) |  £5%(J) GRM1557U1H181J201D =
o
1200pF(122) +5%(J) GRM1557U1A122JA01D g
1500pF(152) +5%(J) GRM1557U1A152JA01D qg)'
1800pF(182) +5%(J) GRM1557U1A182JA01D i
<
2200pF(222) +5%(J) GRM1557U1A222JA01D %’
2700pF(272) +5%(J) GRM1557U1A272JA01D
3300pF(332) +5%(J) GRM1557U1A332JA01D
3900pF(392) +5%(J) GRM1557U1A392JA01D g'
4700pF(472) +5%(J) GRM1557U1A472JA01D §
o
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code 5
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GNM Series

For Bonding Monolithic Microchip High Frequency High-Q Low ESL
GJM Series LL[] Series

GMD Series

Product Information

GRM Series

GQM Series

GMA Series

sales representatives or product engineers before ordering.
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Temperature Compensating Type U2J(7U) Characteristics

LxW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 50(1H) ‘ 10(1A)
Capacitance Tolerance Part Number
1000pF(102) +5%(J) GRM1887U1H102JA01D
1200pF(122) +506(J) GRM1887U1H122JA01D
1500pF(152) +5%(J) GRM1887U1H152JA01D
1800pF(182) +5%(J) GRM1887U1H182JA01D
2200pF(222) +5%(J) GRM1887U1H222JA01D
2700pF(272) +59%(J) GRM1887U1H272JA01D
3300pF(332) +5%(J) GRM1887U1H332JA01D
3900pF(392) +5%(J) GRM1887U1H392JA01D
4700pF(472) +506(J) GRM1887U1H472JA01D
5600pF(562) +50%6(J) GRM1887U1H562JA01D
6800pF(682) +5%(J) GRM1887U1H682JA01D
8200pF(822) +59%(J) GRM1887U1H822JA01D
10000pF(103) +59%(J) GRM1887U1H103JA01D
12000pF(123) +5%(J) GRM1887U1A123JA01D
15000pF(153) +5%(J) GRM1887U1A153JA01D
18000pF(183) +50%6(J) GRM1887U1A183JA01D
22000pF(223) +5%(J) GRM1887U1A223JA01D
LXW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 50(1H) ‘ 10(1A) 50(1H)
Capacitance Tolerance Part Number
10000pF(103) +5%(J) GRM2167U1H103JA01D
12000pF(123) +5%(J) GRM2167U1H123JA01D
15000pF(153) |  +5%(J) GRM2167U1H153JA01D
18000pF(183) +5%(J) GRM2167U1H183JA01D
22000pF(223) +5%(J) GRM2197U1H223JA01D
27000pF(273) +5%(J) GRM2197U1H273JA01D
33000pF(333) +5%(J) GRM21A7U1H333JA39L
39000pF(393) +5%(J) GRM21B7U1H393JA01L
47000pF(473) +5%(J) GRM21B7U1H473JA01L
56000pF(563) +5%(J) GRM2197U1A563JA01D GRM3197U1H563JA01D
68000pF(683) +5%(J) GRM21B7U1A683JA01L GRM31M7U1H683JA01L
82000pF(823) +5%(J) GRM21B7U1A823JA01L GRM31M7U1H823JA01L
100000pF(104) +5%(J) GRM21B7U1A104JA01L GRM31M7U1H104JA01L

The part number code is shown in (') and Unit is shown in [].

(Past Number)

O 6 ©06 6 006 0O

< >: EIA [inch] Code

@Product ID

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type U2J(7U) Characteristics-Low Profile

i
O =
c o
LxW [mm] 1.6x0.8(18)<0603> 8 g
Rated Volt. [Vdc] 50(1H) ‘ 10(1A) S %
LL
Capacitance Tolerance Part Number
2200pF(222) +5%(J) GRM1857U1H222JA44D
2700pF(272) +5%(J) GRM1857U1H272JA44D
3300pF(332) +5%(J) GRM1857U1H332JA44D
3900pF(392) +5%(J) GRM1857U1H392JA44D _g
4700pF(472) +5%(J) GRM1857U1H472JA44D @ 3
5600pF(562) +5%(J) GRM1857U1A562JA44D < %
6800pF(682) +5%(J) GRM1857U1A682JA44D O
8200pF(822) +5%(J) GRM1857U1A822JA44D
10000pF(103) +5%(J) GRM1857U1A103JA44D
LxW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206> @
4 @
Rated Volt. [Vdc] 50(1H) ‘ 10(1A) 50(1H) & &
Capacitance Tolerance Part Number % 8
10000pF(103) +5%(J) GRM2167U1H103JA01D -3
12000pF(123) +5%(J) GRM2167U1H123JA01D
15000pF(153) +5%(J) GRM2167U1H153JA01D
18000pF(183) +5%(J) GRM2167U1H183JA01D
22000pF(223) +5%(J) GRM2197U1H223JA01D
(]
27000pF(273) +5%(J) GRM2197U1H273JA01D o2
(<]
33000pF(333) +5%(J) GRM21A7U1H333JA39L 5
56000pF(563) +5%(J) GRM2197U1A563JA01D GRM3197U1H563JA01D I 5
68000pF(683) +5%(J) GRM31M7U1H683JA01L
82000pF(823) +5%(J) GRM31M7U1H823JA01L
100000pF(104) +5%(J) GRM31M7U1H104JA01L
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code >
£ g
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Temperature Compensating Type P2H(6P), R2H(6R) Characteristics

TC P2H R2H
LxW [mm] 1.0x0.5(15)<0402> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 50(1H) 25(1E) 50(1H)
Capacitance Tolerance Part Number
1.0pF(1R0) | +0.25pF(C) | GRM1556P1H1R0CZ01D | GRMO0336R1E1ROCDO1D | GRM1556R1H1R0OCDO1D
2.0pF(2R0O) | *0.25pF(C) | GRM1556P1H2R0CZ01D | GRMO0336R1E2R0CD01D | GRM1556R1H2R0CZ01D
3.0pF(3R0O) | *0.25pF(C) | GRM1556P1H3R0CZ01D | GRMO0336R1E3R0CD01D | GRM1556R1H3R0CZ01D
4.0pF(4R0) | +0.25pF(C) GRM1556P1H4R0CZ01D GRMO0336R1E4R0CD01D GRM1556R1H4R0CZ01D
5.0pF(5R0) | +0.25pF(C) GRM1556P1H5R0CZ01D GRMO0336R1E5R0CD01D GRM1556R1H5R0CZ01D
6.0pF(6R0O) | +0.5pF(D) GRM1556P1H6R0DZ01D GRMO0336R1E6RODD01D GRM1556R1H6R0DZ01D
7.0pF(7RO) | +0.5pF(D) GRM1556P1H7R0DZ01D | GRMO0336R1E7RODD01D | GRM1556R1H7R0DZ01D
8.0pF(BRO) | +0.5pF(D) GRM1556P1H8R0DZ01D | GRMO0336R1E8RODD01D | GRM1556R1H8R0ODZ01D
9.0pF(9R0) | +0.5pF(D) GRM1556P1H9R0DZ01D | GRMO0336R1E9RODD01D | GRM1556R1H9R0DZ01D
10pF(100) +5%(J) GRM1556P1H100JZ201D GRMO0336R1E100JD01D GRM1556R1H100JZ01D
12pF(120) +5%(J) GRM1556P1H120JZ01D GRMO0336R1E120JD01D GRM1556R1H120JZ01D
15pF(150) +5%(J) GRM1556P1H150JZ01D GRMO0336R1E150JD01D GRM1556R1H150JZ01D
18pF(180) +5%(J) GRM1556P1H180JZ01D GRMO0336R1E180JD01D GRM1556R1H180JZ01D
22pF(220) +5%(J) GRM1556P1H220JZ01D GRMO0336R1E220JD01D GRM1556R1H220JZ01D
27pF(270) +5%(J) GRM1556P1H270JZ01D GRMO0336R1E270JD01D GRM1556R1H270JZ01D
33pF(330) +5%(J) GRMO0336R1E330JD01D GRM1556R1H330JZ01D
39pF(390) +5%(J) GRMO0336R1E390JD01D
47pF(470) | +5%(J) GRMO0336R1E470JD01D
56pF(560) +5%(J) GRMO0336R1E560JD01D
68pF(680) +5%(J) GRMO0336R1E680JD01D
82pF(820) +5%(J) GRMO0336R1E820JD01D
100pF(101) +5%(J) GRMO0336R1E101JD01D
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
@Product ID @sSeries ©Dimensions (LxW)

part e

O 6606 6 006 00 @Capacitance Tolerance
Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type S2H(6S), T2H(6T) Characteristics
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[S]
=
9]
c
)
O
=
o
L

TC S2H T2H
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 25(1E) 50(1H) 25(1E) 50(1H)
Capacitance Tolerance Part Number
1.0pF(1R0) | +0.25pF(C) GRMO0336S1E1RO0CDO01D GRM1556S1H1R0CDO1D GRMO0336T1E1IROCDO1D GRM1556T1H1R0CDO01D
2.0pF(2R0O) | +0.25pF(C) GRMO0336S1E2R0CDO01D GRM1556S1H2R0CZ01D GRMO0336T1E2R0CD01D GRM1556T1H2R0OCDO01D
3.0pF(3R0O) | +0.25pF(C) GRMO0336S1E3R0CDO01D GRM1556S1H3R0CZ01D GRMO0336T1E3ROCD01D GRM1556T1H3R0OCDO1D
4.0pF(4R0) | +0.25pF(C) GRMO0336S1E4R0CD01D GRM1556S1H4R0CZ01D GRMO0336T1E4ROCD01D GRM1556T1H4R0CDO01D ?
5.0pF(5R0) | +0.25pF(C) GRMO0336S1E5R0CD01D GRM1556S1H5R0CZ01D GRMO0336T1E5R0CD01D GRM1556T1H5R0CD01D <
6.0pF(6RO) | +0.5pF(D) GRMO0336S1E6RODDO1D GRM1556S1H6R0DZ01D GRMO0336T1E6RODDO1D GRM1556T1H6RODD01D
7.0pF(7RO) | +0.5pF(D) GRMO0336S1E7RODDO01D GRM1556S1H7R0DZ01D GRMO0336T1E7RODDO1D GRM1556T1H7R0ODDO01D
8.0pF(BRO) | +0.5pF(D) GRMO0336S1E8RODDO1D GRM1556S1H8R0DZ01D GRMO0336T1E8RODDO1D GRM1556T1H8RODDO1D
9.0pF(9R0) | +0.5pF(D) GRMO0336S1E9RODDO1D GRM1556S1H9R0DZ01D GRMO0336T1E9RODDO1D GRM1556T1H9R0ODDO01D
10pF(100) +5%(J) GRMO0336S1E100JD01D GRM1556S1H100JZ01D GRMO0336T1E100JD01D GRM1556T1H100JD01D
_
12pF(120) +5%(J) GRMO0336S1E120JD01D GRM1556S1H120JZ01D GRMO0336T1E120JD01D GRM1556T1H120JD01D &
15pF(150) +5%(J) GRMO0336S1E150JD01D GRM1556S1H150JZ01D GRMO0336T1E150JD01D GRM1556T1H150JD01D %
18pF(180) +5%(J) GRMO0336S1E180JD01D GRM1556S1H180JZ01D GRMO0336T1E180JD01D GRM1556T1H180JD01D -
22pF(220) +5%(J) GRMO0336S1E220JD01D GRM1556S1H220JZ01D GRMO0336T1E220JD01D GRM1556T1H220JD01D
27pF(270) +5%(J) GRMO0336S1E270JD01D GRM1556S1H270JZ01D GRMO0336T1E270JD01D GRM1556T1H270JD01D
33pF(330) +5%(J) GRMO0336S1E330JD01D GRM1556S1H330JZ01D GRMO0336T1E330JD01D GRM1556T1H330JD01D
39pF(390) +5%(J) GRMO0336S1E390JD01D GRM1556S1H390JZ01D GRMO0336T1E390JD01D GRM1556T1H390JD01D
47pF(470) +5%(J) GRMO0336S1E470JD01D GRMO0336T1E470JD01D GRM1556T1H470JD01D o
56pF(560) +5%(J) GRMO0336S1E560JD01D GRMO0336T1E560JD01D GRM1556T1H560JD01D g,
68pF(680) +5%(J) GRMO0336S1E680JD01D GRMO0336T1E680JD01D GRM1556T1H680JD01D I
82pF(820) +5%(J) GRMO0336S1E820JD01D GRMO0336T1E820JD01D GRM1556T1H820JD01D
100pF(101) +5%(J) GRMO0336S1E101JD01D GRMO0336T1E101JD01D GRM1556T1H101JD01D
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
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— High Dielectric Constant Type X7R(R7) Characteristics
[¢
zé
c Qo
g ; LxW [mm] 0.4x0.2(02)<01005>
5 % Rated Volt. [Vdc] 10(1A)
L
Capacitance Tolerance Part Number
68pF(680) | +10%(K) | GRMO022R71A680KA0LL
100pF(101) | +10%(K) | GRMO022R71A101KAOLL
150pF(151) | +10%(K) | GRMO022R71A151KA01L
3 220pF(221) | +10%(K) | GRMO022R71A221KA01L
53 330pF(331) | *10%(K) | GRMO022R71A331KA0LL
< ; 470pF(471) | +10%(K) GRMO022R71A471KA0LL
O]
LxW [mm] 0.6x0.3(03)<0201>
Rated Volt. [Vdc] 25(1E) 16(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
" 100pF(101) | +10%(K) | GRMO33R71E101KA01D | GRMO033R71C101KA01D
<)
ﬂ 'q:) 150pF(151) +10%(K) GRMO33R71E151KA01D GRMO033R71C151KA01D
g 8 220pF(221) +10%(K) GRMO033R71E221KA01D GRMO033R71C221KA01D
-3 330pF(331) +10%(K) GRMO033R71E331KA01D GRMO033R71C331KA01D
470pF(471) +10%(K) GRMO33R71E471KA01D GRMO33R71C471KA01D
680pF(681) +10%(K) GRMO33R71E681KA01D GRMO033R71C681KA01D
1000pF(102) +10%(K) GRMO033R71E102KA01D GRMO033R71C102KA01D
1500pF(152) | +10%(K) GRMO33R71E152KA01D | GRMO33R71C152KA01D
(%]
o 2 2200pF(222) +10%(K) GRMO033R71C222KA88D GRMO33R71A222KA01D
T O
5 3300pF(332) +10%(K) GRMO033R71C332KA88D GRMO033R71A332KA01D
=5 % 4700pF(472) +10%(K) GRMO33R71A472KA01D GRMO033R70J472KA01D
6800pF(682) +10%(K) GRMO33R71A682KA01D GRMO033R70J682KA01D
10000pF(103) +10%(K) GRMO033R71A103KA01D GRMO033R70J103KA01D
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
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S part Number) |16R] [M1T021121rR71T1A {6801 [k || A01][L] @Product iD @5Series ©Dimensions (LxW) ODimension (T)
09_ ( ) . @Temperature Characteristics ~ @Rated Voltage @Capacitance
O 006 60 006 00 @Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X7R(R7) Characteristics |

CO2E.pdf

10.12.20

[S]
=
9]
c
)
O
=
o
L

LxW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 100(2A) 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number
220pF(221) +10%(K) GRM155R72A221KA01D GRM155R71H221KA01D
330pF(331) +10%(K) GRM155R72A331KA01D GRM155R71H331KA01D
470pF(471) +10%(K) GRM155R72A471KA01D GRM155R71H471KA01D
680pF(681) +10%(K) GRM155R72A681KA01D GRM155R71H681KA01D
1000pF(102) +10%(K) GRM155R72A102KA01D GRM155R71H102KA01D ?
1500pF(152) +10%(K) GRM155R72A152KA01D GRM155R71H152KA01D <
2200pF(222) +10%(K) GRM155R72A222KA01D GRM155R71H222KA01D
3300pF(332) +10%(K) GRM155R72A332KA01D GRM155R71H332KA01D
4700pF(472) +10%(K) GRM155R72A472KA01D GRM155R71H472KA01D GRM155R71E472KA01D
6800pF(682) +10%(K) GRM155R71H682KA88D GRM155R71E682KA01D
10000pF(103) +10%(K) GRM155R71H103KA88D GRM155R71E103KA01D
—
15000pF(153) +10%(K) GRM155R71H153KA12D GRM155R71E153KA61D GRM155R71C153KA01D &
22000pF(223) +10%(K) GRM155R71H223KA12D GRM155R71E223KA61D GRM155R71C223KA01D %
33000pF(333) +10%(K) GRM155R71E333KA88D GRM155R71C333KA01D -
47000pF(473) +10%(K) GRM155R71E473KA88D GRM155R71C473KA01D
68000pF(683) +10%(K) GRM155R71C683KA88D
0.10pF(104) +10%(K) GRM155R71C104KA88D
0.15pF(154) +10%(K) GRM155R71C154KA12D
0.22uF(224) +10%(K) GRM155R71C224KA12D o
<
2
LxW [mm] 1.0x0.5(15)<0402> 2=
Rated Volt. [Vdc] 10(1A)
Capacitance Tolerance Part Number
68000pF(683) +10%(K) GRM155R71A683KA01D
0.10pF(104) +10%(K) GRM155R71A104KA01D -
3)
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code qc_,
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— High Dielectric Constant Type X7R(R7)/X7S(C7) Characteristics |
[¢
zé
c Qo
g ; LxW [mm] 1.6x0.8(18)<0603>
5k Rated Volt. [Vdc] 100(2A) 50(1H) \ 25(1E) 16(1C)
L
Capacitance Tolerance Part Number
220pF(221) +10%(K) GRM188R72A221KA01D GRM188R71H221KA01D
330pF(331) +10%(K) GRM188R72A331KA01D GRM188R71H331KA01D
470pF(471) +10%(K) GRM188R72A471KA01D GRM188R71H471KA01D
_6 680pF(681) +10%(K) GRM188R72A681KA01D GRM188R71H681KA01D
53 1000pF(102) | +10%(K) | GRM188R72A102KA01D | GRM188R71H102KA01D
< ; 1500pF(152) | +10%(K) GRM188R72A152KA01D | GRM188R71H152KA01D
) 2200pF(222) | #10%(K) | GRM188R72A222KA01D | GRM188R71H222KA01D | GRM188R71E222KA01D
3300pF(332) +10%(K) GRM188R72A332KA01D GRM188R71H332KA01D GRM188R71E332KA01D
4700pF(472) +10%(K) GRM188R72A472KA01D GRM188R71H472KA01D GRM188R71E472KA01D
6800pF(682) +10%(K) GRM188R72A682KA01D GRM188R71H682KA01D GRM188R71E682KA01D
@ 10000pF(103) +10%(K) GRM188R72A103KA01D GRM188R71H103KA01D GRM188R71E103KA01D
<)
m 'q:) 15000pF(153) +10%(K) GRM188R71H153KA01D GRM188R71E153KA01D
2 8 22000pF(223) |  +10%(K) GRM188R71H223KA01D | GRM188R71E223KA01D
-3 33000pF(333) +10%(K) GRM188R71H333KA61D GRM188R71E333KA01D
47000pF(473) +10%(K) GRM188R71H473KA61D GRM188R71E473KA01D
68000pF(683) +10%(K) GRM188R71H683KA93D GRM188R71E683KA01D
0.10pF(104) +10%(K) GRM188R72A104KA35D GRM188R71H104KA93D GRM188R71E104KA01D
0.15pF(154) +10%(K) GRM188R71E154KA01D GRM188R71C154KA01D
(%]
o 2 0.22pF(224) +10%(K) GRM188R71E224KA88D GRM188R71C224KA01D
T O
50 0.33uF(334) | +10%(K) GRM188R71C334KA01D
=5 % 0.47uF(474) +10%(K) GRM188R71E474KA12D* | GRM188R71C474KA88D
0.68UF(684) | +10%(K) GRM188C71C684KA12D*
1.0pF(105) +10%(K) GRM188R71E105KA12D* | GRM188R71C105KA12D*
- LxW [mm] 1.6x0.8(18)<0603>
(8}
= Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
qg; 3 Capacitance Tolerance Part Number
i % 0.33uF(334) | +10%(K) | GRM188R71A334KA61D
=
2 ) 0.47uF(474) | +10%(K) | GRM188R71A474KA61D
0.68UF(684) |  +10%(K) GRM188R71A684KA61D
1.04F(105) | +10%(K) | GRM188R71A105KA61D*
% 2.2uF(225) +10%(K) GRM188R71A225KE15D* | GRM188C70J225KE20D* | GRM188C70G225KE20D*
[3}
o g The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
é .a:) * Please refer to GRM Series Specifications and Test Method (2).
o n
£3
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> . . . . .
S Part Number) Rl m1[18 rR7112all221 Tk 1] A01 @Product ID @5Series ©Dimensions (LxW) ODimension (T)
09_ ( ) @Temperature Characteristics ~ @Rated Voltage @Capacitance
O 006 60 006 00 @Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X7R(R7)/X7U(E7) Characteristics |

LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C)
Capacitance Tolerance Part Number
6800pF(682) |  +10%(K) GRM219R72A682KA01D
10000pF(103) |  +10%(K) GRM21BR72A103KA01L
15000pF(153) |  +10%(K) GRM21BR72A153KA01L
22000pF(223) |  +10%(K) GRM21BR72A223KA01L
33000pF(333) +10%(K) GRM21BR72A333KA01L GRM219R71H333KA01D
47000pF(473) +10%(K) GRM21BR72A473KA01L GRM21BR71H473KA01L
68000pF(683) +10%(K) GRM21BR71H683KAO01L GRM219R71E683KA01D
0.10uF(104) +10%(K) GRM21BR71H104KAO1L GRM21BR71E104KA01L
0.15pF(154) +10%(K) GRM21BR71H154KA01L GRM21BR71E154KA01L
0.22uF(224) +10%(K) GRM21AR72A224KAC5L GRM21BR71H224KA01L GRM21BR71E224KA01L
0.33pF(334) +10%(K) GRM21AR72A334KACS5L GRM219R71H334KA88D GRM21BR71E334KA01L
0.47uF(474) +10%(K) GRM21BR72A474KA73L GRM21BR71H474KA88L GRM219R71E474KA88D
0.68uF(684) +10%(K) GRM219R71E684KA88D GRM219R71C684KA01D
1.0uF(105) +10%(K) GRM21BR71H105KA12L GRM21BR71E105KA99L GRM21BR71C105KA01L
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ GRM219R71E105kA88D |
2.2uF(225) +10%(K) GRM21BR71E225KA73L* | GRM21BR71C225KA12L
4.7uF(475) |  +10%(K) GRM21BR71C475KA73L*
LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
2.2uF(225) +10%(K) GRM21BR71A225KA01L
4.7uF(475) | +10%(K) | GRM21BR71A475KA73L*
10uF(106) +10%(K) GRM21BR71A106KE51L* | GRM21BR70J106KE76L*
22UF(226) |  +20%(M) GRM21BE70G226ME51L*

The part number code is shown in () and Unit is shownin[].

* Please refer to GRM Series Specifications and Test Method (2).

< >: EIA [inch] Code
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=0 High Dielectric Constant Type X7R(R7)/X7U(E7) Characteristics |
8 ; LxW [mm] 3.2x1.6(31)<1206>
o Rated Volt. [Vdc] 100(2A) 50(1H) ‘ 25(1E) 16(1C)
Lo Capacitance Tolerance Part Number
15000pF(153) | +10%(K) GRM319R72A153KA01L
22000pF(223) | +10%(K) GRM31MR72A223KA01L
33000pF(333) |  +10%(K) GRM31MR72A333KA01L
_g 47000pF(473) |  +£10%(K) GRM31MR72A473KA01L
E % 68000pF(683) | +10%(K) GRM31MR72A683KA01L
< ; 0.10uF(104) |  +10%(K) GRM319R72A104KA01D
o 0.15pF(154) | +10%(K) GRM31MR72A154KA01L | GRM31MR71H154KA01L
0.22uF(224) | +10%(K) GRM31MR72A224KA01L | GRM31MR71H224KAO01L
0.33uF(334) | +10%(K) GRM319R71H334KA01D | GRM319R71E334KA01D
0.47uF(@474) | +10%(K) GRM31MR72A474KA35L | GRM31MR71H474KA01L | GRM319R71E474KA01D
@ 0.68uF(684) | +10%(K) GRM31MR72A684KA35L | GRM31MR71H684KA88L | GRM319R71E684KA01D
ﬁ % 1.04F(105) |  +10%(K) GRM31CR72A105KA01L | GRM31MR71H105KA88L
g 8 2.2uF(225) |  +£10%(K) GRM31CR71H225KA88L | GRM31MR71E225KA93L | GRM31MR71C225KA35L
-3 4.7uF(475) |  +10%(K) GRM31CR71H475KA12L | GRM31CR71E475KA88L | GRM31CR71C475KA01L
10pF(106) | +10%(K) GRM31CR71E106KA12L* | GRM31CR71C106KACT7L*
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 10(1A) 6.3(0J) | 4(0G)
o .% Capacitance Tolerance Part Number
5 10pF(106) | +£10%(K) GRM31CR71A106KA01L
T % 22UuF(226) |  +20%(M) GRM31CR71A226ME15L* | GRM31CR70J226ME19L*
ATUF(A476) | +20%(M) GRM31CE70G476ME15L*
LXW [mm] 3.2x2.5(32)<1210>
> Rated Volt. [Vdc] 100(2A) 50(1H) ‘ 35(YA) 25(1E)
% 8 Capacitance Tolerance Part Number
qg; g 0.68uF(684) | +10%(K) GRM32CR72A684KA01L
E % 1.0pF(105) | +10%(K) GRM32CR72A105KA35L
.%’ o 2.2uF(225) |  +£10%(K) GRM32ER72A225KA35L
4.TuUF(@4T75) |  +10%(K) GRM32ER71H475KA88L
10pF(106) | +10%(K) GRM32ER7YA106KA12L | GRM32DR71E106KA12L
% 22UuF(226) |  +20%(M) GRM32ER71E226ME15L*
<}
58
s g LxW [mm] 3.2x2.5(32)<1210>
.E <§( Rated Volt. [Vdc] 16(1C) 10(1A) ‘ 6.3(0J) 4(0G)
SO Capacitance Tolerance Part Number
é 22uF(226) |  +20%(M) GRMB32ER71C226MEA8L* | GRM32ER71A226ME20L*
A7uF(476) | +20%(M) GRMB32ER71A476ME15L* | GRM32ER70J476ME20L*
100pF(107) |  +20%(M) GRM32EE70G107ME19L*
= @ The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
._% .0:) * Please refer to GRM Series Specifications and Test Method (2).
S &
m A
g3
E
£
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3}
> . . . . .
5 panumen 3 e s ameraors ) Gomensin
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X7R(R7)/X7T(D7) Characteristics-Low Profile

LXW [mm] 1.0x0.5(15)<0402> 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 50(1H) | 25(1E) | 16(1C) 10(1A)
Capacitance Tolerance Part Number
220pF(221) | +10%(K) GRM15XR71H221KA86D
330pF(331) |  +10%(K) GRM15XR71H331KA86D
4A70pF(471) |  +10%(K) GRM15XR71H471KA86D
680pF(681) |  +10%(K) GRM15XR71H681KA86D
1000pF(102) |  +10%(K) GRM15XR71H102KA86D
1500pF(152) |  +10%(K) GRM15XR71H152KA86D
2200pF(222) |  +10%(K) GRM15XR71E222KA86D
3300pF(332) | +10%(K) GRM15XR71C332KA86D
4700pF(472) |  +10%(K) GRM15XR71C472KA86D
6800pF(682) | +10%(K) GRM15XR71C682KA86D
10000pF(103) +10%(K) GRM15XR71C103KA86D
1.04F(105) |  +10%(K) GRM185D71A105KE36D*
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C)
Capacitance Tolerance Part Number
6800pF(682) | +10%(K) GRM219R72A682KA01D
33000pF(333) |  +10%(K) GRM219R71H333KA01D
68000pF(683) |  +10%(K) GRM219R71E683KA01D
0.22uF(224) | +10%(K) | GRM21AR72A224KAC5L
0.33pF(334) +10%(K) GRM21AR72A334KAC5L GRM219R71H334KA88D
0.47UF(474) |  +10%(K) GRM219R71E474KA88D
0.68UF(684) |  +10%(K) GRM219R71E684KA88D | GRM219R71C684KA01D
1.04F(105) |  +10%(K) GRM219R71E105KA88D
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C)
Capacitance Tolerance Part Number
15000pF(153) |  +10%(K) GRM319R72A153KA01L
22000pF(223) | +10%(K) | GRM31MR72A223KA01L
33000pF(333) |  +10%(K) GRM31MR72A333KA01L
47000pF(473) |  +10%(K) GRM31MR72A473KA01L
68000pF(683) |  +10%(K) GRM31MR72A683KA01L
0.10pF(104) | +10%(K) GRM319R72A104KA01D
0.15pF(154) +10%(K) GRM31MR72A154KA01L GRM31MR71H154KA01L
0.22uF(224) +10%(K) GRM31MR72A224KA01L GRM31MR71H224KA01L
0.33uF(334) |  +10%(K) GRM319R71H334KA01D
0.47uF(474) +10%(K) GRM31MR72A474KA35L GRM31MR71H474KA01L
0.68uF(684) +10%(K) GRM31MR72A684KA35L GRM31MR71H684KA88L
1.0pF(105) |  +10%(K) GRM31MR71H105KA88L
2.2uF(225) +10%(K) GRM31MR71E225KA93L GRM31MR71C225KA35L
4.7uF(475) |  +10%(K) GRM319D71C475KA12D*
LXW [mm] 3.2x2.5(32)<1210>
Rated Volt. [Vdc] 100(2A) | 50(1H)
Capacitance Tolerance Part Number
0.68UF(684) |  +10%(K) GRM32CR72A684KA01IL | GRM32NR71H684KA01L
1.04F(105) |  +10%(K) GRM32CR72A105KA35L

The part number code is shown in (') and Unit is shown in [].
* Please refer to GRM Series Specifications and Test Method (2).

<>: EIA [inch] Code

# These Part Numbers have individual testing conditions on Durability of GRM Series Specifications and Test Methods (2). Please refer to P60.
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« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.  1(0,12.20
=0 High Dielectric Constant Type X6S(C8) Characteristics
8 ; LxW [mm] 0.6x0.3(03)<0201>
5 Rated Volt. [Vdc] 6.3(0J) | 4(0G)
Lo Capacitance Tolerance Part Number
15000pF(153) | +10%(K) GRMO033C80J153KE01D* | GRMO033C80G153KE01D*
22000pF(223) | +10%(K) GRMO033C80J223KE01D* | GRMO033C80G223KE01D*
33000pF(333) |  +10%(K) GRMO033C80J333KE01D* | GRMO033C80G333KE01D*
_g 47000pF(473) |  +£10%(K) GRMO033C80J473KE19D* | GRM033C80G473KE01D*
< > LxW [mm] 1.0x0.5(15)<0402>
o Rated Volt. [Vdc] 25(1E) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
68000pF(683) | +10%(K) GRM155C81E683KA12D
0.10pF(104) | +10%(K) GRM155C81E104KA12D
) 0.15pF(154) +10%(K) GRM155C80J154KEQ1D* | GRM155C80G154KEQ1D*
ﬁ % 0.22uF(224) | +10%(K) GRM155C80J224KE01D* | GRM155C80G224KE01D*
g 8 0.33uF(334) |  +10%(K) GRM155C80J334KE01D* | GRM155C80G334KE01D*
-3 0.47uF(@474) | +10%(K) GRM155C80J474KE19D* | GRM155C80G474KE01D*
0.68uF(684) | +10%(K) GRM155C80J684KE15D* | GRM155C80G684KE19D*
LXW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 25(1E) 10(1A) ‘ 6.3(0J) 4(0G)
o .% Capacitance Tolerance Part Number
5 1.0pF(105) | +10%(K) GRM188C81E105KAADD
T E 2.2uF(225) |  +£10%(K) GRM188C81A225KE34D* | GRM188C80J225KE19D*
© A4.7UF(475) |  +10%(K) GRM188C80G475KE19D*
10pF(106) |  +20%(M) GRM188C80G106ME47D**
> LXW [mm] 1.6x0.8(18)<0603>
= Rated Volt. [Vdc] 2.5(0E)
qg)' g Capacitance Tolerance Part Number
E % 10pF(106) |  +20%(M) GRM188C80E106ME47D*
20
T
LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J)
% Capacitance Tolerance Part Number
§ I 1.0uF(105) | +10%(K) GRM216C81C105KA12D*
é '§ 2.2uF(225) |  +£10%(K) GRM219C81C225KA12D*
.E <§( 4.7uF(475) +10%(K) GRM21BC81E475KA12L* | GRM21BC81C475KA88L* | GRM219C81A475KE34D* | GRM219C80J475KE19D*
50 10uF(106) |  +10%(K) GRM21BC81A106KE18L* | GRM21BC80J106KE19L*
é ””””””””””””””””””””””””””””””””””””””””””” GRM219C80J106KE39D*
22uF(226) |  +20%(M) GRM21BC80J226ME51L**
o o LxW [mm] 2.0x1.25(21)<0805>
£ % Rated Volt. [Vdc] 4(0G)
é 2 Capacitance Tolerance Part Number
E g 22uF(226) |  +20%(M) GRM21BC80G226ME39L*
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to GRM Series Specifications and Test Method (2).
# These Part Numbers have individual testing conditions on Durability of GRM Series Specifications and Test Methods (2). Please refer to P60.
E
£
o
£
é Part Numb @Product ID @5Series ©Dimensions (LxW) ODimension (T)
09_ (Part Number) 00060006 00 0 0 QTempe_rature Characteristics @Ratle_d Voltage OCapacigance
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X6S(C8)/X6T(D8) Characteristics |

i
O =
c o
LxW [mm] 3.2x1.6(31)<1206> 8 g
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J) S %
[

Capacitance Tolerance Part Number
2.2uF(225) |  +£10%(K) GRM316C81C225KA12D*
4.7uF(475) |  £10%(K) GRM319C81C475KA12D*
10pF(106) |  +10%(K) GRM31CC81E106KE15L* | GRM31MC81C106KA12L | GRM319C81A106KA12D | GRM319C80J106KE19D*
22uF(226) |  +20%(M) GRM31CC81A226ME19L* | GRM31CC80J226ME19L* _ﬁ
ATUF(476) |  +20%(M) GRM31CC80J476ME18L* @ o

<s
z

LXW [mm] 3.2x1.6(31)<1206> o

Rated Volt. [Vdc] 4(0G)

Capacitance Tolerance Part Number
ATUF(476) |  +20%(M) GRM31CC80G476ME19L*
100pF(107) | +20%(M) GRM31CD80G107ME39L* @

= @

LxW [mm] 3.2x2.5(32)<1210> % 0

Rated Volt. [Vdc] 25(1E) 10(1A) | 6.3(0J) 4(0G) = 5

Capacitance Tolerance Part Number

10pF(106) |  +10%(K) GRM32DC81E106KA12L
22uF(226) |  +20%(M) GRM32EC81E226ME15L* | GRM32NC81A226ME19L*
4TUF(476) |  +£20%(M) GRM32EC81A476ME19L* | GRM32EC80J476MEG4L*
0
100uF(107) | +£20%(M) GRM32EC80J107ME20L* | GRM32EC80G107ME20L* o 2
)
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code cg’ n
*: Please refer to GRM Series Specifications and Test Method(2). T ,%
O

High Dielectric Constant Type X6S(C8) Characteristics-Low Profile

LxW [mm] 1.6x0.8(18)<0603> 2

Rated Volt. [Vdc] 10(1A) | 6.3(0J) c9

Capacitance Tolerance Part Number qg)' 3
1.0pF(105) | +10%(K) GRM185C81A105KE36D* | GRM185C80J105KE26D* i %

50
T

LXW [mm] 2.0x1.25(21)<0805>

Rated Volt. [Vdc] 16(1C) 10(1A) 6.3(0J)

Capacitance Tolerance Part Number ;9'
1.0pF(105) | +10%(K) GRM216C81C105KA12D* é’ @
2.2uF(225) |  +£10%(K) GRM219C81C225KA12D* é S

(%}
4.7uF(475) +10%(K) GRM219C81A475KE34D* | GRM219C80J475KE19D* _g <
10pF(106) | +10%(K) GRM219C80J106KE39D* % (23
5
=

LxW [mm] 3.2x1.6(31)<1206>

Rated Volt. [Vdc] 16(1C)

Capacitance Tolerance Part Number S
2.2UF(225) | +10%(K) | GRM316C81C225KA12D* £2

[}

4.7uF(475) | +10%(K) | GRM319C81C475KA12D* c§ 2
5=

- O

LxW [mm] 3.2x2.5(32)<1210>

Rated Volt. [Vdc] 25(1E)

Capacitance Tolerance Part Number

10uF(106) |  +10%(K) GRM32DC81E106KA12L 5
5]
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code e
* Please refer to GRM Series Specifications and Test Method (2). K]
=
3]
>
B
g
o
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— High Dielectric Constant Type X5R(R6) Characteristics
[¢
g e
c Qo
g ; LxW [mm] 0.4x0.2(02)<01005>
5 Rated Volt. [Vdc] 10(1A) \ 6.3(0J)
L
Capacitance Tolerance Part Number
68pF(680) | +10%(K) | GRMO022R61A680KA0LL
100pF(101) | +10%(K) | GRMO022R61A101KA0LL
150pF(151) | +10%(K) | GRMO022R61A151KA01L
3 220pF(221) | +10%(K) | GRMO022R61A221KA01L
53 330pF(331) | *10%(K) | GRMO022R61A331KA0LL
< ; 470pF(471) | +10%(K) GRMO022R61A471KA0LL
o 680pF(681) +10%(K) GRMO022R61A681KE19L* | GRMO022R60J681KE19L*
1000pF(102) +10%(K) GRMO022R61A102KE19L* | GRMO022R60J102KE19L*
1500pF(152) +10%(K) GRMO022R61A152KE19L* | GRMO022R60J152KE19L*
2200pF(222) +10%(K) GRMO022R61A222KE19L* | GRMO022R60J222KE19L*
@ 3300pF(332) +10%(K) GRMO022R61A332KE19L* | GRMO022R60J332KE19L*
<)
a5 4700pF(472) | #10%(K) | GRMO22R61A472KE19L* | GRMO022R60J472KE19L*
2 8 6800pF(682) | +109%(K) | GRMO022R61A682KE19L* | GRMO022R60J682KE19L*
-3 10000pF(103) +10%(K) GRMO022R61A103KE19L* | GRMO022R60J103KE19L*
LxW [mm] 0.6x0.3(03)<0201>
Rated Volt. [Vdc] 25(1E) 16(1C) \ 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
(%]
T 100pF(101) |  +10%(K)
[}
50 150pF(151) |  +10%(K)
T % 220pF(221) |  +10%(K)
330pF(331) | +10%(K)
470pF(471) |  +10%(K)
680pF(681) |  +10%(K)
= 1000pF(102) |  +10%(K)
(8}
S0 1500pF(152) |  +10%(K) GRMO033R61A152KA01D
% =z 2200pF(222) |  +10%(K) GRMO033R61A222KA01D
i g 3300pF(332) |  +10%(K) GRMO033R61A332KA01D
=
20 4700pF(472) |  +10%(K) GRMO33R61A472KA01D
6800pF(682) |  +10%(K) GRMO033R61A682KA01D
10000pF(103) |  +10%(K) GRMO033R61A103KA01D | GRMO033R60J103KA01D
2 15000pF(153) |  +10%(K) GRMO033R60J153KEQ1D*
8 2 22000pF(223) |  +10%(K) GRMO033R60J223KE01D*
§ 5 33000pF(333) | +10%(K) GRMO033R60J333KE01D*
n
E < 47000pF(473) +10%(K) GRMO033R60J473KE19D*
=2
RO The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
5 [ ]:Please refer to X7R(R7) etc. Characteristics.
= * Please refer to GRM Series Specifications and Test Method (2).
o un
=9
5=
5 &
m A
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= . . . . .
S part Numben) Rl Im1Toz21[2 1Al l680 [k [T ao1l[L] @Product D @5Series ©Dimensions (LxW) ODimension (T)
09_ ( ) . @Temperature Characteristics ~ @Rated Voltage @Capacitance
O 006 60 006 00 @Capacitance Tolerance @Individual Specification Code  {@Packaging*

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X5R(R6) Characteristics |

LxW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 100(2A) ‘ 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number
220pF(221) | +10%(K)
330pF(331) | +10%(K)
4A70pF(471) |  +10%(K)
680pF(681) |  +10%(K)
1000pF(102) | +10%(K) GRM155R61H102KA01D
1500pF(152) | *+10%(K)
2200pF(222) | +10%(K) GRM155R61H222KA01D
3300pF(332) | +10%(K)
4700pF(472) |  +10%(K) GRM155R61H472KA01D
6800pF(682) | +10%(K)
10000pF(103) | +10%(K)
15000pF(153) | +10%(K)
22000pF(223) | +10%(K) GRM155R61C223KA01D
33000pF(333) | +10%(K) GRM155R61C333KA01D
47000pF(473) |  +10%(K) GRM155R61C473KA01D
68000pF(683) +10%(K) GRM155R61E683KA87D GRM155R61C683KA88D
0.10pF(104) +10%(K) GRM155R61E104KA87D GRM155R61C104KA88D
LxW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 10(1A) | 6.3(0J)
Capacitance Tolerance Part Number
33000pF(333) +10%(K) GRM155R61A333KA01D
47000pF(473) |  +10%(K) GRM155R61A473KA01D
68000pF(683) |  +10%(K) GRM155R61A683KA01D
0.10uF(104) +10%(K) GRM155R61A104KA01D
0.15pF(154) +10%(K) GRM155R61A154KE19D* | GRM155R60J154KEQ1D*
0.22uF(224) +10%(K) GRM155R61A224KE19D* | GRM155R60J224KEQ1D*
0.33uF(334) +10%(K) GRM155R61A334KE15D* | GRM155R60J334KEQ1D*
0.47uF(474) +10%(K) GRM155R61A474KE15D* | GRM155R60J474KE19D*
0.68uF(684) +10%(K) GRM155R61A684KE15D* | GRM155R60J684KE19D*
1.0uF(105) | +10%(K) | GRM155R61A105KE15D*

The part number code is shown in () and Unit is shownin[].

[ ]:Please refer to X7R(R7) etc. Characteristics.

* Please refer to GRM Series Specifications and Test Method (2).

< >: EIA [inch] Code
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— High Dielectric Constant Type X5R(R6) Characteristics |

[¢

g e

c Qo

g ; LxW [mm] 1.6x0.8(18)<0603>

5 Rated Volt. [Vdc] 100(2A) 50(1H) \ 25(1E) 16(1C)

L

Capacitance Tolerance Part Number
220pF(221) |  +10%(K)
330pF(331) | +10%(K)
470pF(471) |  +10%(K)
] 680pF(681) |  +10%(K)
53 1000pF(102) | +10%(K) GRM188R61H102KA01D
< > 1500pF(152) |  +10%(K)
o 2200pF(222) | +10%(K) GRM188R61H222KA01D
3300pF(332) | +10%(K)
4700pF(472) |  +10%(K) GRM188R61H472KA01D
6800pF(682) | +10%(K)
@ 10000pF(103) +10%(K) GRM188R61H103KA01D

<)

% § 15000pF(153) |  +10%(K)

20 22000pF(223) |  +10%(K) GRM188R61H223KA01D

-3 33000pF(333) | +10%(K)

47000pF(473) |  +10%(K)
68000pF(683) |  +10%(K)
0.10pF(104) |  +10%(K) GRM188R61E104KA01D
0.15uF(154) |  +10%(K)
(%]
o 2 0.22pF(224) +10%(K) GRM188R61E224KA88D GRM188R61C224KA88D
T O

0 0.33pF(334) | +10%(K)

L % 0.47uF(474) +10%(K) GRM188R61E474KA12D* | GRM188R61C474KA93D*
1.0uF(105) +10%(K) GRM188R61E105KA12D* | GRM188R61C105KA93D*
2.2UF(225) |  +10%(K) GRM188R61C225K E15D*

- LxW [mm] 1.6x0.8(18)<0603>

(8}

= Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)

qg)' 3 Capacitance Tolerance Part Number

i g 0.68UF(684) | +10%(K) | GRM188R61A684KA61D

=

2 ) 2.2UF(225)| +10%(K) | GRM188R61A225KE34D*
4TUF(475) |  +10%(K) GRM188R60J475KE19D*

10pF(106) +20%(M) GRM188R60J106ME47D* | GRM188R60G106ME47D*

2 22UF(226) | +209%(M) GRM188R60G226MEAOL*

[3}

o 8 The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code

-§ 5 [ ]:Please refer to X7R(R7) etc. Characteristics.

o n * Please refer to GRM Series Specifications and Test Method (2).
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High Dielectric Constant Type X5R(R6) Characteristics |

T 0
O =
c o
LxW [mm] 2.0x1.25(21)<0805> 8 g
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C) 5%
[
Capacitance Tolerance Part Number
6800pF(682) | +10%(K)
10000pF(103) |  +10%(K)
15000pF(153) | +10%(K)
22000pF(223) | +10%(K) _ﬁ
33000pF(333) | +10%(K) g3
47000pF(473) | +10%(K) < >
68000pF(683) | +10%(K) O
0.10uF(104) | +10%(K)
0.15uF(154) |  +10%(K)
0.22uF(224) | +10%(K)
0.33pF(334) |  +10%(K) @
= .Q
0.47uF(474) |  +10%(K) @ %
0.68uF(684) | +10%(K) % O
1.0pF(105) | +10%(K) GRM216R61E105KA12D | GRM21BR61C105KA01L -4
GRM216R61C105KA88D*
2.2uF(225) |  *£10%(K) GRM21BR61E225KA12L | GRM21BR61C225KA88L*
GRM219R61E225KA12D* | GRM219R61C225KA88D*
4.7uF(475) +10%(K) GRM21BR61E475KA12L* | GRM21BR61C475KA88L*
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @
GRM219R61C475KE15D* o .g
o)
10pF(106) | +£10%(K) GRM21BR61C106KE15L* 5
£32
O
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
2.2uF(225) |  £10%(K) GRM21BR61A225KA01L -
2)
4.7uF(475) |  £10%(K) GRM21BR61A475KA73L* | GRM21BR60J475KA11L* 5 _@
GRM219R61A475KE34D* qg)' 3
10pF(106) |  +10%(K) GRM21BR61A106KE19L* | GRM21BR60J106KE19L* i %
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
GRM219R61A106KE44D* | GRM219R60J106KE19D* fc: O
22uF(226) |  +20%(M) GRM21BR60J226ME39L* | GRM219R60G226ME66D*
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
[ ]:Please refer to X7R(R7) etc. Characteristics. fe3
* Please refer to GRM Series Specifications and Test Method (2). §
58
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High Dielectric Constant Type X5R(R6) Characteristics |
LXW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C)
Capacitance Tolerance Part Number
15000pF(153) |  +10%(K)
22000pF(223) |  +10%(K)
33000pF(333) |  +10%(K)
47000pF(473) |  +10%(K)
68000pF(683) |  +10%(K)
0.10pF(104) |  +10%(K)
0.15pF(154) |  +10%(K)
0.22uF(224) | +10%(K)
0.33uF(334) | +10%(K)
0.47UF@A74) |  +10%(K)
0.68UF(684) |  +10%(K)
1.0uF(105) |  +10%(K)
2.2uF(225) +10%(K) GRM31CR61H225KA88L GRM316R61E225KA12D*
4. 7uF(475) +10%(K) GRM31CR61E475KA88L GRM31CR61C475KA01L
”””””””””””””””””””””””””””””””””” GRM319R61E475KA12D* | GRM319R61C475KASED*
10uF(106) +10%(K) GRM31CR61E106KA12L* | GRM31CR61C106KA88L
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ GRM319R61C106KE15D*
22UF(226) | +20%(M) GRM31CR61C226ME15L*
LXW [mm] 3.2x1.6(31)<1206>
Rated Volt. [vdc] 10(1A) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
10pF(106) | +10%(K) | GRM319R61A106KE19L*
22UF(226) | +20%(M) | GRM31CR61A226ME19L* | GRM31CR60J226ME19L*
47uF(476) +20%(M) GRM31CR61A476ME15L* | GRM31CR60J476ME19L*
100uF(107) +20%(M) GRM31CR60J107ME39L* | GRM31CR60G107ME39L*
LxW [mm] 3.2x2.5(32)<1210>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 35(YA) 25(1E)
Capacitance Tolerance Part Number
0.68UF(684) |  +10%(K)
1.04F(105) | +10%(K)
2.20F(225) |  +10%(K)
4.7uF(475) |  +10%(K)
10uF(106) |  +10%(K) GRM32ER6YA106KA12L | GRM32DR61E106KA12L
22UF(226) | +20%(M) GRM32ER61E226ME15L*
LxW [mm] 3.2x2.5(32)<1210>
Rated Volt. [vdc] 16(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
22UF(226) | +20%(M)
47uF(476) +20%(M) GRM32ER61C476ME15L* | GRM32ER61A476ME20L*
100pF(107) |  +20%(M) GRM32ER60J107ME20L*

The part number code is shown in () and Unit is shownin[].

[ ]:Please refer to X7R(R7) etc. Characteristics.

* Please refer to GRM Series Specifications and Test Method (2).

(Paxt Number) [GR| [ ] [31]|c] re] [11][225] [ | [ s L |

O 6 ©06 6 006 0O

< >: EIA [inch] Code

@Product ID

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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©Dimensions (LxW)
@Rated Voltage

@Individual Specification Code
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High Dielectric Constant Type X5R(R6) Characteristics-Low Profile

LxW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 16(1C) ‘ 25(1E) 16(1C)
Capacitance Tolerance Part Number
220pF(221) | +10%(K)
330pF(331) | +10%(K)
470pF(471) |  +10%(K)
680pF(681) | +10%(K)
1000pF(102) | +10%(K)
1500pF(152) | +10%(K)
2200pF(222) |  +10%(K)
3300pF(332) | +10%(K)
4700pF(472) |  +10%(K)
6800pF(682) | +10%(K)
10000pF(103) | +10%(K)
LXW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 16(1C) | 10(1A)
Capacitance Tolerance Part Number
1.0pF(105) | +10%(K) GRM185R61C105KE44D* | GRM185R61A105KE36D*
LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 100(2A) ‘ 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number
6800pF(682) | +10%(K)
33000pF(333) |  +10%(K)
68000pF(683) | +10%(K)
0.22uF(224) | +10%(K)
0.33uF(334) |  +10%(K)
0.47uF(474) | +10%(K)
0.68uF(684) | +10%(K)
1.0pF(105) | +10%(K) GRM216R61E105KA12D | GRM216R61C105KA88D
2.2uF(225) |  +£10%(K) GRM219R61E225KA12D* | GRM219R61C225KA88D*
4.TuUF(@475) |  +10%(K) GRM219R61C475KE15D*
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
4.7uF(475) | +10%(K) | GRM219R61A475KE34D*
10uF(106) |  +10%(K) GRM219R61A106KE44D* | GRM219R60J106KE19D*
22UF(226) |  +20%(M) GRM219R60G226ME66D*

The part number code is shown in () and Unit is shownin[].

[ ]:Please refer to X7R(R7) etc. Characteristics.

* Please refer to GRM Series Specifications and Test Method (2).

< >: EIA [inch] Code
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High Dielectric Constant Type X5R(R6) Characteristics-Low Profile |
LXW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) | 16(1C)
Capacitance Tolerance Part Number
15000pF(153) |  +10%(K)
22000pF(223) |  +10%(K)
33000pF(333) | +10%(K)
47000pF(473) | +10%(K)
68000pF(683) |  +10%(K)
0.10uF(104) |  +10%(K)
0.15pF(154) | +10%(K)
0.22pF(224) | +10%(K)
0.33pF(334) |  +10%(K)
0.47UF(474) |  +10%(K)
0.68UF(684) |  +10%(K)
1.0uF(105) | *10%(K)
2.2uF(225) |  +10%(K) GRM316R61E225KA12D*
4.7uF(475) +10%(K) GRM319R61E475KA12D* | GRM319R61C475KA88D*
10uF(106) |  +10%(K) GRM319R61C106KE15D*
LXW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 10(1A)
Capacitance Tolerance Part Number
10uF(106) | +10%(K) | GRM319R61A106KE19D*
LXW [mm] 3.2x2.5(32)<1210>
Rated Volt. [Vdc] 100(2A) \ 50(1H) 25(1E)
Capacitance Tolerance Part Number
0.68UF(684) | +10%(K)
1.04F(105) |  +10%(K)
10uF(106) |  +10%(K) GRM32DR61E106KA12L

High Frequency

For Bonding Monolithic Microchip

GMD Series

Product Information

GQM Series

GMA Series

The part number code is shown in () and Unit is shown in [].

[ ]:Please refer to X7R(R7) etc. Characteristics.

* Please refer to GRM Series Specifications and Test Method (2).

(Past Number) [GR] [ ] [31 ] 6] [Re [ 1] [ 225 [ [ ar2

O 6 ©06 6 006 0O

Packaging Code in Part Number shows STD 180mm Reel Taping.
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< >: EIA [inch] Code
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GRM Series Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).

When no "*"* is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

Specifications

No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
B1, B3, F1: -25 to +85°C
LT ~5510 +125°C gfls —R575 ;c?ig;:ézs ¢ Reference temperature: 25°C
! ;er:rat”re ElzpF;/RF;/SS/’TT/(ffIZF;/ tSo”Jr/ ;’go o C8: =55 to +105°C (21, 31, 44, BL, B3, F1, R1: 20°C)
9 : E4: +10 to +85°C
F5: -30 to +85°C
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.

2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, VPP or VO-P,
whichever is larger, should be maintained within the rated
voltage range.

3 | Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimensions Using calipers (GRMO02 size is based on Microscope)

No failure should be observed when 300%* of the rated voltage
(temperature compensating type) or 250% of the rated voltage

5 | Dielectric Strength | No defects or abnormalities (high dielectric constant type) is applied between the
terminations for 1 to 5 seconds, provided the charge/discharge
current is less than 50mA.  *200% for 500V

_ C<0.047y1F: More than 10,000MQ The insulation re5|§tance should be measured W!,th aDC
Insulation ) voltage not exceeding the rated voltage at 20/25°C and 75%RH
6 . C>0.047uF: More than 500Q - F o . ) )
Resistance . . . max. and within 2 minutes of charging, provided the charge/
C: Nominal Capacitance | . .
discharge current is less than 50mA.
7 | Capacitance Within the specified tolerance
[R6, R7, C8]
W.V.: 100V
: 0.025 max. (C<0.068uF)
: =
: 0.05 max. _(C_O'OGBHF) The capacitance/Q/D.F. should be measured at 20/25°C at the
W.V. 50/35/25V: frequency and voltage shown in the table
£ 0.025 max.* quency 9 :
*GRM32D R7/R6/C8 1E106: 0.035 max. Char. AC to 7U, 1X
30pF and over: Q=1000 W.V.: 16/10V: 0.035 max. 7Alj3 1x | (morethan | oo
Q/ 30pF and below: W.V.: 6.3/4V (1t800p'F and| 1000pF) 270 LY E4
8 | Dissipation Factor Q=400+20C : 0.05 max. (C<3.3uF) below) R6,R7,C8,
(D.F) : 0.1 max. (C=3.3pF) Item F5,B1,B3,F1
C: Nominal Capacitance (pF) | [E4] Frequency | 1+0.1MHz 1+0.1kHz | 120+24Hz | 1+0.1kHz
W.V.: 25Vmin: 0.025 max. 0.5+ 0.5+
[F1, F5] Voltage |0.5to 5Vrms| 1£0.2Vrms 0.1vrms | 0.05vrms
W.V.: 25V min.

: 0.05 max. (C<0.1pF)

: 0.09 max. (C=0.1pF)
W.V.: 16/10V: 0.125 max.
W.V.: 6.3V: 0.15 max.

Continued on the following page.
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GRM Series Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

52

= 0
g L Please refer to individual specifications (our product specifications or the approval sheet).
S % When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
(0] s Continued from the preceding page. When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).
E % Specifications
No. Item Tempergture High Dielectric Type Test Method
Compensating Type
B1, B3: Within £10% The capacitance change should be measured after 5 min. at
(—25 to +85°C) each specified temp. stage.
R1, R7: Within +15% (1)Temperature Compensating Type
@ (-55 to +125°C) The temperature coefficient is determined using the
>5 R6: Within £15% capacitance measured in step 3 as a reference.
g (%] (-55 to +85°C) When cycling the temperature sequentially from steps 1
<= No bias Within the specified tolerance | E4: Within +22/-56% through 5 (5C: +25 to +125°C/AC: +20 to +125°C: other temp.
% (Table A-1) (+10 to +85°C) coeffs.: +25 to +85°C/+20 to +85°C) the capacitance should be
F1: Within +30/-80% within the specified tolerance for the temperature coefficient
(25 to +85°C) and capacitance change as in Table A-1.
F5: Within +22/-82% The capacitance drift is calculated by dividing the differences
(-30 to +85°C) between the maximum and minimum measured values in the
C8: Within £22% steps 1, 3 and 5 by the cap. value in step 3.
a9 (55 10 +105°C) Step Temperature (°C)
NG 50% of B1: Within +10/-30% 1 Reference Temperature +2
s 0 the Rated R1: Within +15/-40% —55+3 (for AC to 7U/R6/R7/C8)
3 9 Voltage F1: Within +30/-95% 2 —30+3 (for F5), 1043 (for E4)
- —2523 (for other TC)
3 Reference Temperature +2
4 125+3 (for AC/R7), 1053 (for C8)
85+3 (for other TC)
Capacitance 5 Reference Temperature +2
9 Temperatgrg (2) High Dielectric Constant Type
4 Characteristics The ran i . h d with th
o ges of capacitance change compared with the
g % Reference Temperature value over the temperature ranges
2 s shown in the table should be within the specified ranges.*
s When applying voltage, the capacitance change should be
© *Initial measurement for high | measured after 1 more min. with applying voltage in
dielectric constant type equilibration of each temp. stage.
Capacitance Witl_1in iO.Z% or +0.05pF i’;(;?(;?lfo?ceﬁ?rrii;mﬁ::rm Step Temperature (°C) Applying Voltage (V)
. (whichever is larger.) 1 Reference Temperature +2
Drift N and then set for 242 hours
D Do not apply to 1X/25V at room temperature 5523 (for C8, R1, R7, R6)
) - ' 2 —25+3 (for B1, B3, F1)
g2 Perform the initial 3043 (for F5)/103 (for E4) _
ol % measurement. 3 Reference Temperature £2 No bias
T = 12543 (for R1, R7)/
53 4 8543 (for B1, B3, R6
T F1, F5, E4)/105+3 (for C8)
5 Reference Temperature +2
6 —55+3 (for R1)/
- —2523 (for B1, F1) 50% of the rated
= 7 Reference Temperature +2 voltage
8 v 8 12523 (for R1)/
og 8513 (for B1, F1)
23
é < Solder the capacitor to the test jig (glass epoxy board) shown in
% % Fig. 1a using a eutectic solder. Then apply 10N* force in
c parallel with the test jig for 10+1 sec.
% The soldering should be done either with an iron or using the
No removal of the terminations or other defect should occur. reflow method and should be conducted with care so that the
soldering is uniform and free of defects such as heat shock.
4o *1N (GRMO02), 2N (GRMO03), 5N (GRM15, GRM18)
(A 7 v 7 7 7 |
28 IETRIRIEIEE: (in mm)
'g g 10 | Adhesive Strength AN 777 A7 A7 %fﬁﬁ Type a b =
DA of Termination 170 70 7 W 7 W 7 W 7 GRMO02 0.2 0.56 0.23
5= R Solder resist GRMO03 0.3 0.9 0.3
L O R ot GRM15 0.4 15 05
e oe e GRM18 1.0 3.0 12
Fig. 1a GRM21 1.2 4.0 1.65
GRM31 2.2 5.0 2.0
g GRM32 2.2 5.0 2.9
'g GRM43 35 7.0 3.7
= GRM55 4.5 8.0 5.6
5
c . .
= Continued on the following page.
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GRM Series Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).

When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

Specifications

No. Item Tempere_x\ture High Dielectric Type Test Method
Compensating Type
Appearance | No defects or abnormalities
Capacitance | Within the specified tolerance
[B1, B3, R6, R7, C8]
W.V.: 100V
: 0.025 max. (C<0.068uF)
: =
: 0.05 max. _(C_O'OGSHF) Solder the capacitor on the test jig (glass epoxy board) in the
W.V.: 50/35/25V: ",
- 0.025 max.* same man_ner and under the.same condl.tlons as (10). . _
Vibration 30pF and over: Q=1000 W.V.: 16/10V: 0.035 max. ving P -=>mm, the Irequency being
11 . ) ) uniformly between the approximate limits of 10 and 55Hz. The
Resistance 30pF and below: W.V.: 6.3/4V
: frequency range, from 10 to 55Hz and return to 10Hz, should
Q/D.F. Q=400+20C : 0.05 max. (C<3.3uF) . ; . ) )
0.1 max. (C=3.3uF) be traversed in approximately 1 minute. This motion should be
. . . T T applied for a period of 2 hours in each of 3 mutually
C: Nominal Capacitance (pF) [E4] erpendicular directions (total of 6 hours)
W.V.: 25Vmin: 0.025 max. perp :
[F1, F5]
W.V.: 25V min.
: 0.05 max. (C<0.1pF)
: 0.09 max. (C=0.1uF)
W.V.: 16/10V: 0.125 max.
W.V.: 6.3V: 0.15 max.
Appearance | No marking defects Solder the capacitor on the test jig (glass epoxy board) shown
. . in Fig. 2a using a eutectic solder. Then apply a force in the
0,
g:gzc:ance }/v\c;?;?]:\?efig;?sy Within £10% direction shown in Fig. 3a for 5+1 sec. The soldering should be
9 9 done by the reflow method and should be conducted with care
so that the soldering is uniform and free of defects such as heat
shock.
b
o
]i[c [ e
20 , 50 Pressurizing M
speed: 1.0mm/sec. | a
#Pressurize I 100
12 | Deflection i 1523,0111111* —= J# Fig. 2a
)\ — f t: 1.6mm (GRM02/03/15: t: 0.8mm)
Flexure : =1 Type a b c
GRMO02 0.2 0.56 0.23
Capacitance meter GRMO3 03 09 03
5 | s GRM15 0.4 15 0.5
Fig. 3a GRM18 1.0 3.0 1.2
g GRM21 12 4.0 1.65
GRM31 2.2 5.0 2.0
GRM32 2.2 5.0 2.9
GRM43 3.5 7.0 3.7
GRM55 4.5 8.0 5.6
(in mm)

13

Solderability of
Termination

75% of the terminations are to be soldered evenly and
continuously.

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).

Preheat at 80 to 120°C for 10 to 30 seconds.

After preheating, immerse in a eutectic solder solution for
2+0.5 seconds at 230+5°C or Sn-3.0Ag-0.5Cu solder solution
for 2+£0.5 seconds at 245+5°C.

Continued on the following page.
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GRM Series Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).
When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

Continued from the preceding page.

Specifications

No. Item Tempergture High Dielectric Type Test Method
Compensating Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
Capacitance | Within +2.5% or +0.25pF B1, B3, R1, R6, R7, C8:
Change (whichever is larger) Within £7.5%
9 9 F1, F5, E4: Within +20%
[B1, B3, R6, R7, C8]
W.V.: 100V Preheat the capacitor at 120 to 150°C for 1 minute.
:0.025 max. (C<0.068uF) | Immerse the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu
1 0.05 max. (C=0.068uF) | solder solution at 270+5°C for 10+0.5 seconds. Set at room
W.V.: 50/35/25V: temperature for 24+2 hours, then measure.
i : 0.025 max.* «Initial measurement for high dielectric constant type
Resistance *GRM32D R7/R6/C8 LE106: 0.035 max. d Q P
to 30 o> . . Perform a heat treatment at 150+0/-10°C for one hour and
14 i pF and over: Q1000 W.V.: 16/10V:0.035 max. then set at room temperature for 24+2 hours
Soldering 30pF and below: W.V.: 6314V Perform the initial mepasurement B .
Heat Q/D.F. Q=400+20C : 0.05 max. (C<3.3uF) :
0.1 max. (C=3.3pF) *Preheating for GRM32/43/55
C: Nominal Capacitance (pF) | [E4] Step Temperature Time
W.V.: 25Vmin: 0.025 max. 1 100 to 120°C 1 min.
[F1, F5] 2 170 to 200°C 1 min.
W.V.: 25V min.
: 0.05 max. (C<0.1pF)
1 0.09 max. (C=0.1pF)
W.V.: 16/10V: 0.125 max.
W.V.: 6.3V: 0.15 max.
L.R. More than 10,000MQ or 500Q - F (whichever is smaller)
Dielectric
Strength No defects
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
Capacitance | Within £2.5% or +0.25pF B1, B3, R1, RS, R7 c8:
Change (whichever is larger) Within £7.5%
o 9 F1, F5, E4: Within +20%
[BL, B3, R6, R7, C8] Fix the capacitor to the supporting jig in the same
W.v.: 100V manner and under the same conditions as (10).
+ 0.025 max. (C<0.06814F) | perform the five cycles according to the four heat treatments
+0.05 max. (C20.068UF) | shown in the following table.
W.V.: 50/35/25V: Set for 24+2 hours at room temperature, then measure.
:0.025 max.*
*GRM32D R7/R6/C8 1E106: 0,035 max. Sl L z = &
15 | Temperaiure 30pF and over: Q21000 W.V.: 16/10V: 0.035 max. Min. Room Max. Room
Cycle 30pF and below: W.V.: 6.3/4V Temp. (°C) | Operating Temp. Operating Temp.
Q/DF. Q=400+20C £ 0.05 max. (C<3.3uF) Temp. +0/-3 Temp. +3/-0
: 0.1 max. (C=3.3uF) Time (min.) 30+3 2t03 30+3 2103
C: Nominal Capacitance (pF) | [E4] _ «Initial measurement for high dielectric constant type
W.V.: 25Vmin: 0.05 max. Perform a heat treatment at 150+0/~10°C for one hour and
[F1, F5] ) then set at room temperature for 24+2 hours.
W.V.2 25V min. Perform the initial measurement.
: 0.05 max. (C<0.1pF)
: 0.09 max. (C=0.1puF)
W.V.: 16/10V: 0.125 max.
W.V.: 6.3V: 0.15 max.
L.R. More than 10,000MQ or 500Q - F (whichever is smaller)
Dielectric
Strength No defects
Continued on the following page.
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GRM Series Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).
When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

Specifications

No. Item Tempere_x\ture High Dielectric Type Test Method
Compensating Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
. o B1, B3, R1, R6, R7, C8:
o , B3, R1, R6, RY,
L Wi +12 5
¢ g F1, F5, E4: Within +30%
[R6, R7, C8]
W.V.: 100V
: 0.05 max. (C<0.068uF)
: >
- : 0.075 max. (C=0.068F) Set the capacitor at 40+2°C and in 90 to 95% humidity for
Humidity . W.V.: 50/35/25/16/10V
30pF and over: Q=350 ) 500+£12 hours.
16 | (Steady : 0.05 max.
10pF and over ) Remove and set for 24+2 hours at room temperature, then
State) i W.V.: 6.3/4V
30pF and below: ) measure.
Q=275+2.5C :0.075 max. (C<3.3pF)
= . : >
Q/D.F. 10pF and below: 4 :0.125 max. (C=3.3uF)
>
Q=200+10C W.V.: 25Vmin: 0.05 max.
) ) ) [F1, F5]
C: Nominal Capacitance (pF) WV« 25V min.
:0.075 max. (C<0.1pF)
:0.125 max. (C=0.1uF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
L.R. More than 1,000MQ or 50Q - F (whichever is smaller)
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
B1, B3, R1, R6, R7, C8:
. o Within £12.5%
0,
g;g;‘cga”“ }AVC;TC'EJ;I/: o igr'; SpF F1, F5, E4: Within +30%
9 9 [W.V.: 10V max.]
F1, F5: Within +30/-40%
[B1, B3, R6, R7, C8] Apply the rated voltage at 40+2°C and 90 to 95% humidity for
W.V.: 100V 500+12 hours. Remove and set for 24+2 hours at room
:0.05 max. (C<0.068F) temperature, then measure.
Humidity +0.075 max. (C20.0684F) | The charge/discharge current is less than 50mA.
17 W.V.: 50/35/25/16/10V
Load - 0.05 max. «Initial measurement for F1, F5/10V max.
30pF and over: Q=200 W.V.: 6.3/4V Apply the rated DC voltage for 1 hour at 40+2°C.
30pF and below: - 0.075 max. (C<3.3uF) Remove _an_d set for 24+2 hours at room temperature.
Q/D.F. Q=100+10C/3 :0.125 max. (C=3.3uF) | Perform initial measurement.
[E4]
C: Nominal Capacitance (pF) W.V.: 25Vmin: 0.05 max.
[F1, F5]
W.V.: 25V min.
:0.075 max. (C<0.1pF)
:0.125 max. (C=0.1pF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
L.R. More than 500MQ or 25Q - F (whichever is smaller)

Continued on the following page.
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ries Specifications and Test Methods (1) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).
When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

Specifications
No. Item Tempergture High Dielectric Type Test Method
Compensating Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
B1, B3, R1, R6, R7, C8:
Within £12.5%
Capacitance | Within 3% or +0.3pF FElchSpyt Ii:l)vvx;t:)l(n ai:g%
Change (whichever is larger) Czi Oqu Apply 200%* of the rated voltage at the maximum operating
F1, F5: Within +30/-40% temperature +3°C for 1000+12 hours.
[10V max. and C=1.0iF] Set for 24+2 hours at room temperature, then measure.
The charge/discharge current is less than 50mA.
B, ?3' R6, R7, C8] «Initial measurement for high dielectric constant type.
W.V.: 100V ) .
. ) Apply 200% of the rated voltage* at the maximum operating
High - 0.05 max. (C<0.068F) temperature +3°C for one hour. Remove and set for 24+2
18 | Temperature :0.075 max. (C=0.068puF) hours at roon; temperature ’ -
Load . W.V.: 50/35/25/16/10V o )
30pF and over: Q=350 - 0.05 max. Perform initial measurement.
gggi Z:g EZTJW W.V.: 6.3/4V *GRM155C8LE 683/104, GRM188C81E105,
Q2275+2.5C :0.075 max. (C<3.3puF) GRM188C81E105, GRM21BR71H105, GRM21BR72A474,
Q/D.F. 10pF anc_i be|0W'. :0.125 max. (C=3.3uF) GRM21BR71C225, GRM31CR71H475,
Q2200+le [E4] GRM32E R6/R7 YA106, GRM32D R7/R6/C8 1E106
- W.V.: 25Vmin: 0.05 max. : 150% of the rated voltage.
) ) ) [F1, F5]
C: Nominal Capacitance (pF) W.V.: 25V min.
:0.075 max.(C<0.1pF)
1 0.125 max.(C=0.1pF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
L.R. More than 1,000MQ or 50Q - F (whichever is smaller)
Table A-1
1)
Capacitance Change from 25°C (%)
Char. Nominal Values (ppm/°C)*1 =55 -30 -10
Max. Min. Max. Min. Max. Min.
5C 0+30 0.58 -0.24 0.40 -0.17 0.25 -0.11
6C 0+60 0.87 —0.48 0.59 -0.33 0.38 -0.21
6P —150+60 2.33 0.72 1.61 0.50 1.02 0.32
6R —220+60 3.02 1.28 2.08 0.88 1.32 0.56
6S —330+60 4.09 2.16 2.81 1.49 1.79 0.95
6T —470+60 5.46 3.28 3.75 2.26 2.39 1.44
7U —750£120 8.78 5.04 6.04 3.47 3.84 2.21
1X +350 to —1000 - = = - = =
*1: Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for AC)/85°C (for other TC).
)
Capacitance Change from 20°C (%)
Char. Nominal Values (ppm/°C)*2 -55 -25 -10
Max. Min. Max. Min. Max. Min.
2C 0+60 0.82 —0.45 0.49 -0.27 0.33 -0.18
3C 0+120 1.37 —-0.90 0.82 -0.54 0.55 -0.36
4C 0+250 2.56 -1.88 1.54 -1.13 1.02 -0.75
2P —150+60 - - 1.32 0.41 0.88 0.27
3P —150+£120 - — 1.65 0.14 1.10 0.09
4P —150+250 - - 2.36 -0.45 1.57 -0.30
2R —220+60 - - 1.70 0.72 1.13 0.48
3R —220+120 - — 2.03 0.45 1.35 0.30
4R —220+£250 - - 2.74 -0.14 1.83 —0.09
2S —330+60 - - 2.30 1.22 1.54 0.81
3S —330£120 - — 2.63 0.95 1.76 0.63
4S —330+250 - - 3.35 0.36 2.23 0.24
2T —470+60 - - 3.07 1.85 2.05 1.23
3T —470£120 - — 3.40 1.58 2.27 1.05
AT —470+250 - - 4.12 0.99 2.74 0.66
3U —750+120 - - 4.94 2.84 3.29 1.89
4U —750£250 — — 5.65 2.25 3.77 1.50

*2: Nominal values denote the temperature coefficient within a range of 20°C to 125°C (for AC)/85°C (for other TC).
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GRM Series Specifications and Test Methods (2) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).

When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

No. Item Specifications Test Method
B1, B3, F1: -25 to +85°C
Operating R1, R71 C7,D7, E7°: -55 to +125°C Reference temperature: 25°C
1 | Temperature C6, R6: —55 to +85°C (B1, B3, R1, F1: 20°C)
Range F5: -30 to +85°C T
C8, D8: 55 to +105°C,
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.

2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, VPP or VO-P,
whichever is larger, should be maintained within the rated
voltage range.

Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimensions Using calipers (GRMO02 size is based on Microscope)

No failure should be observed when 250% of the rated voltage

5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.

The insulation resistance should be measured with a DC voltage
Insulation not exceeding the rated voltage at reference temperature and
6 Resistance More than 50Q - F 75%RH max. and within 1 minutes of charging, provided the
charge/discharge current is less than 50mA.
Within the specified tolerance
*Table 1
GRM022 B3/R6 1A 681to 103
GRM155 B3/R6 1A 124to 105
GRM185 B3/R6 1C/1A 105
GRM185 C8/D7 1A 105 The capacitance/D.F. should be measured at reference
GRM188 B3/R6 1C/1A 225 temperature at the measuring frequency and voltage shown in

7 | capacitance GRM188 R7/C8 1A 225 the table.

GRM188 B3/R6 1A 335 Nominal Capacitance | Measuring Frequency | Measuring Voltage
GRM219 B3/R6 1C/1A 475 C=10pF (10V min.)* 1+0.1kHz 1.0+0.2Vrms
GRM219 C8 1A 475 C=10pF (6.3V max.) 1+0.1kHz 0.5+0.1Vrms
GRM219 B3/R6 1A 106 C>10uF 120+24Hz 0.5+0.1Vrms
GRM21B  B3/R6 1C/1A 106 *For items in Tablel 1+0.1kHz 0.5+0.1Vrms
GRM21B R7/C8 1A 106
GRM319 B3/R6 1C/IA 106 GRM188C80E106:
Perform a heat treatment at 150+0/-10°C for one hour and then
B1, B3, R1, *R6, *R7, C7, C8, E7, D7: 0.1 max. set for 24+2 hours at room temperature.
C6: 0.125 max.
8 Dissipation Factor | D8: 0.15 max.
(D.F.) F1, F5: 0.2 max.

*GRM31CR71E106: 0.125 max.
GRM31CR6 0J/0G 107: 0.15 max.

Continued on the following page.
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ries Specifications and Test Methods (2) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

= 0
g L Please refer to individual specifications (our product specifications or the approval sheet).
S % When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
(0] s Continued from the preceding page. When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).
4
2o No. Item Specifications Test Method
B1, B3 : Within £10% (-25 to +85°C) The capacitance change should be measured after 5 min. at
F1 : Within +30/—-80% (—25 to +85°C) each specified temp. stage.
R6 : Within £15% (-55 to +85°C) The ranges of capacitance change compared with the
R1, R7 : Within £15% (-55 to +125°C) reference temperature value over the temperature ranges

@ F5 : Within +22/-82% (30 to +85°C) shown in the table should be within the specified ranges.*
>5 No bias | C6 : Within £22% (-55 to +85°C) In case of applying voltage, the capacitance change should be
Swn c7 : Within £22% (=55 to +125°C) measured after 1 more min. with applying voltage in
< ; Cc8 : Within £22% (-55 to +105°C) equilibration of each temp. stage.

o EZ : m:m :;Z:ggz//‘; E:gg :g :ggg *GRM32DR60J226, GRM43 B1/B3/R6 0J/1A 336/476: 1.0+0.2Vrms

D8 ) Within +22/-33% (55 to +105°C) GRM155B30G475, GRM155B30J 225, GRM21BB30J476,
’ GRM155R60E106, GRM188 B3/R6 0E/0G/0J 226: 0.2+0.05Vrms
Step Temperature (°C) Applying Voltage (V)
1 25+2 (for R6, R7, C6, C7, C8, D7, D8, E7, F5)
2042 (for B1, B3, F1, R1)
#) g Capaci[ance —55+3 (fOI’ R1, R6, R7, C6, C7, C8, D7, D8, E7)
w 9 | Temperature 2 | -3043 (for F5)
g 0 Characteristics —2543 (for B1, B3, F1) No bias
-4 3 25+2 (for R6, R7, C6, C7, C8, D7, D8, E7, F5)
20+2 (for B1, B3, F1, R1)
12543 (for R1, R7, C7, D7, E7)
50% of B1: Within +10/-30% 4 11053 (for C8, D8)
the Rated | R1: Within +15/-40% 85+3 (for B1, B3, F1, F5, R6, C6)
Voltage | F1: Within +30/-95% 5 |20+2 (for B1, F1, R1)
6 —55+3 (for R1)

3 —25+3 (for B1, F1) 50% of the
154 © 7 |20%2 (for B1, F1, R1) rated voltage
59 g 1253 (for R1)

T2 8513 (for B1, F1)
© «Initial measurement for high dielectric constant type
Perform a heat treatment at 150 +0/—10°C for one hour and
then set for 24+2 hours at room temperature.
Perform the initial measurement.
> Solder the capacitor on the test jig (glass epoxy board) shown
2 @ in Fig. 1a using a eutectic solder. Then apply 10N* force in
Y 5 parallel with the test jig for 10+1sec.
gi'a- @ No removal of the terminations or other defects should occur. The soldering should be done either with an iron or using the
= c reflow method and should be conducted with care so that the
= 8 = soldering is uniform and free of defects such as heat shock.
T 177 7 7 W 7 W | *IN: GRMO02, 2N: GRMO3, 5N: GRM15/GRM18
Adhesive Strength a ZENZ RN Z RN R Z R 3 Type g B G
10 of Termination Rz = GRMO02 0.2 0.56 0.23
= IRIRINERININ GRMO3 0.3 9.9 0.3
ﬁ I 1 I 1 0 A Solderresist GRM15 0.4 1.5 0.5
S0 Baked electrode or GRM18 1.0 3.0 1.2
S copper foil GRM21 1.2 4.0 1.65
25 Fig. 1a GRM31 22 5.0 2.0
£ <§f GRM32 2.2 5.0 2.9
S O GRM43 3.5 7.0 3.7
g GRM55 4.5 8.0 5.6
= Appearance | No defects or abnormalities Solder the capacitor on the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance same manner and under the same conditions as (10).
The capacitor should be subjected to a simple harmonic motion
2 ® B1, B3, R1, *R6, *R7, C7, C8, E7, D7: 0.1 max. having a total amplitude of 1.5mm, the frequency being varied
% 2 11 | Vibration C6: 0.125 max. uniformly between the approximate limits of 10 and 55Hz. The
s % DE D8: 0.15 max. frequency range, from 10 to 55Hz and return to 10Hz, should
m AN o F1, F5: 0.2 max. be traversed in approximately 1 minute. This motion should be
5= *GRM31CR71E106: 0.125 max. applied for a period of 2 hours in each of 3 mutually
Lo GRM31CR6 0J/0G 107: 0.15 max. perpendicular directions (total of 6 hours).

Continued on the following page.
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GRM Series Specifications and Test Methods (2) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

Please refer to individual specifications (our product specifications or the approval sheet).

When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Appearance | No marking defects Solder the capacitor on the test jig (glass epoxy board) shown
Capaciiante ” in_ Fig_. 2a using g eu'tectic solder. Then apply a force in the
Change Within £10% direction shown in Fig. 3a for 5+1 sec. The soldering should be
done by the reflow method and should be conducted with care
so that the soldering is uniform and free of defects such as heat
shock.
b
i 24.5
20 , 50 Pressurizing HEN <
‘ speed: 1.0mm/sec.
‘Pressurize e ¥
R230 100 t: 1.6mm
12 | Deflection Fig. 2a
Flexure : <1 (GRM02/03/15: t: 0.8mm)
Type a b c
GRMO02 0.2 0.56 0.23
T GRMO03 0.3 0.9 0.3
) GRM15 0.4 1.5 0.5
Fig.3a GRM18 1.0 3.0 1.2
GRM21 1.2 4.0 1.65
GRM31 2.2 5.0 2.0
GRM32 2.2 5.0 2.9
GRM43 35 7.0 3.7
GRM55 4.5 8.0 5.6
(in mm)
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
13 Solderability of 75% of the terminations is to be soldered evenly and Preheat at 80 to 120°C for 10 to 30 seconds.

Termination continuously. After preheating, immerse in a eutectic solder solution for
2+0.5 seconds at 230+5°C or Sn-3.0Ag-0.5Cu solder solution
for 2+0.5 seconds at 245+5°C.

Appearance | No defects or abnormalities
B1, B3, R1, *R6, R7, C6, C7, *C8, E7, D7, D8: Within £7.5% Preheat the capacitor at 120 to 150°C for 1 minute.
F1, FS: Within £20% Immerse the capacitor in a eutectic solder* or Sn-3.0Ag-0.5Cu
Capacitance | *GRM188R6 0J/0G 106, GRM188C8 OE/0G 106, GRM219R60G226: | go|der solution at 270+5°C for 10+0.5 seconds. Set at room
Change Within £12.5% | temperature for 24+2 hours, then measure.
GRM155R60G475, GRM155R60E106, GRM188R60G226: *Do not apply to GRM02.
. Within £15%
Resistance «Initial measurement for high dielectric constant type
wml/o B1, B3, R1, *R6, *R7, C7, C8, E7, D7: 0.1 max. Perform a heat treatment at 150+0/~10°C for one hour and
Soldering C6: 0.125 max. then set at room temperature for 24+2 hours.
Heat D.E. D8: 0.15 max. Perform the initial measurement.
F1, F5: 0.2 max.
GRM31CR6 0J/0G 107: 0.15 max. Step Temperature Tiina
I.R. More than 50Q - F 1 100 to 120°C 1 min.
T 2 170 to 200°C 1 min.
Strength No defects
Appearance | No defects or abnormalities Fix the capacitor to the supporting jig in the same manner and
. BL, B3, R1, R6, R7, C6, C7, C8, D7, D8: Within +7.5% under the same conditions as (10).
Capacitance S Perform the five cycles according to the four heat treatments
E7: Within £30% ) )
Change F1. E5: Within £20% shown in the following table.
N - Set for 24+2 hours at room temperature, then measure.
B1, B3, R1, *R6, *R7, C7, C8, E7, D7: 0.1 max. Step 1 > 3 2
C6: 0.125 max. Min. Max.
Temperature | o F. D8: 0.15 max. Temp. (°C) | Operating _l;eoom Operating _ll?oom
15 | Sudden F1, F5: 0.2 max. Temp. +0/=3 | ' ©"P- | Temp. +3/—0| ' TP
Change *GRM31CR71E106: 0.125 max. Time (min)|  30+3 2103 303 2103
GRM31CR6 0J/0G 107: 0.15 max. " : - -
«Initial measurement for high dielectric constant type
L.R. More than 50Q - F Perform a heat treatment at 150+0/-10°C for one hour and
then set at room temperature for 24+2 hours.
i . Perform the initial measurement.
Dielectric |\  ofects GRM188R60J106 only Measurement after test Perform a heat
Strength treatment and then let sit for 24+2 hours at room temperature,
then measure.

Continued on the following page.
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GRM Series Specifications and Test Methods (2) (Note 1)-Typical Inspection

(Note 1) These Specifications and Test Methods indicate typical inspection.

R Lo o R
oy L Please refer to individual specifications (our product specifications or the approval sheet).
S % When no "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (1).
(0] s Continued from the preceding page. When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).
4
Lo No. Item Specifications Test Method
Appearance | No defects or abnormalities Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capacitance | B1, B3, R1, R6, R7, C6, C7, C8, E7, D7, D8: Within £12.5% 500+£12 hours. The charge/discharge current is less than 50mA.
High Change F1, F5: Within +30% «Initial measurement
" Tgmperature B1, B3, RL, R6, R7, C6, C7, *C8, E7, D7, D8: 0.2 max. Perform a heat treatment at 150+0/-10°C for one hour and
Q 16 | High DE F1 E5: 0.4 max then let sit for 2442 hours at room temperature. Perform the
= - .F. , F5: 0. . -
< & :"s‘;’e";g't)y *GRM319C81A106, GRM31MC81A106: 0.125 max. initial measurement.
<2 y *Measurement after test
% I.R. More than 12.5Q - F Perform a_l heat treatment at 150+0/—10°C for one hour and
then let sit for 24+2 hours at room temperature, then measure.
Appearance | No defects or abnormalities Apply 150%* of the rated voltage for 1000+12 hours at the
‘ B1, B3, R1, *R6, R7, C6, C7, *C8, E7, D7, D8: Within £12.5% maximum operating temperature +3°C. Let sit for 24+2 hours at
Capacitance g room temperature, then measure.
Change F1, FS: Within +30% The charge/discharge current is less than 50mA
@ v *GRM188C8 OE/0G 106, GRM219R60G226: within +15% . g . 9 L e
a8 Part Numbers with # have individual specification.
NG B1, B3, R1, R6, R7, C6, C7, *C8, E7, D7, D8: 0.2 max. As for these Part Numbers, please refer to table A.
2 3 17 | Durability D.F. F1, F5: 0.4 max. eInitial measurement
o * :
== GRM319C81A106, GRM31MCB1A106: 0.125 max. Perform a heat treatment at 150+0/-10°C for one hour and
then let sit for 24+2 hours at room temperature. Perform the
initial measurement.
I.R. More than 25Q - F *Measurement after test
Perform a heat treatment at 150+0/-10°C for one hour and
then let sit for 24+2 hours at room temperature, then measure.
3
%
5 g Table A
T Dimension Rated Volt. Capacitance Cap. Tol Spec. Test Applied Testing
=
o Part Number LXW (mm) | Temp.Char. (Vdc) ) (%) Methods | Voltage at Durability
GRM155C80J684KE15D 1.0X0.5 X6S 6.3 0.68u +10% 2) Rated Volt. X100%
GRM155C80J684ME15D 1.0X0.5 X6S 6.3 0.68u +20% 2) Rated Volt. X100%
GRM188C80G106ME47D 1.6X0.8 X6S 4 10p +20% (2) Rated Volt. X100%
GRM21BC80J226MES51L 2.0X1.25 X6S 6.3 221 +20% 2) Rated Volt. X100%
a GRM319D71C475KA12D 3.2X1.6 X7T 16 4.7u +10% (2) Rated Volt. X100%
% 3 GRM319D71C475MA12D 3.2X1.6 X7T 16 4.7u +20% (2) Rated Volt. X100%
=3
L»“-: s Part Numbers of table A are designed for use in the « Recommended Derating Conditions on Voltage and Temperature
c O circuits where continuous applied voltage to the 120
-_%’ o capacitor is derated than rated voltage.
These Part Numbers guarantee Durability Test with =
100% x rated voltage as testing voltage at the % 100
maximum operating temperature. g N N _— :;:Jfgsclc
2 The following voltage and temperature derating S Sy \\
S conditions are recommended for use to ensure the 5 80 S D [ Product
S n - e = . for 105°C
5.0 same reliability level as normal specification. 4
s 3 Q Product
= 3 g oo for 85°C
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GRM Series Data
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The data herein are given in typical values, not guaranteed ratings. 5=
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Please refer to our Web site or contact our sales representatives for individual Part Number's data. S n
Our Web Site: http://www.murata.com/products/capacitor/tech_data/ . . oA
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GRM Series Data

B9 . i
E’ _5 Continued from the preceding page.
Ry = Capacitance - DC Voltage Characteristics
=
2 % Temperature Compensating Type: GRM1555C1H102JA01 High Dielectric Constant Type: GRM155R71E103KA01
Measuring condition: 1IMHz Measuring condition: 1kHz
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The data herein are given in typical values, not guaranteed ratings.
Please refer to our Web site or contact our sales representatives for individual Part Number's data.

Our Web Site: http://www.murata.com/products/capacitor/tech_data/
Continued on the following page.
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GRM Series Data

Continued from the preceding page. g
. .. c
m Capacitance - AC Voltage Characteristics 8
Temperature Compensating Type: GRM1555C1H102JA01 High Dielectric Constant Type: GRM155R71E103KA01 E
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20 Measuring condition: 1kHz 20 Measuring condition: 120Hz 20
ac
20 20
~ 10 ~ 10
g — g I
& 0 & 0 Q
2 2 =
g -10 g -10 5
8 8 2@
§ 20 § 20 / © =
g g 5
g 30 g 30 = n
8 8 9 <
-40 -40 < s
-50 -50 E’ o
o
-60 -60 S
0.0 05 1.0 15 2.0 2.5 0.0 05 1.0 15 2.0 2.5
AC Voltage (Vr.m.s.) AC Voltage (Vr.m.s.)
The data herein are given in typical values, not guaranteed ratings. = @
Please refer to our Web site or contact our sales representatives for individual Part Number's data. £ .g
Our Web Site: http://www.murata.com/products/capacitor/tech_data/ -g 8))
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Chip Monolithic Ceramic Capacitors multata
Capacitor Array GNM Series

For General
GRM Series

m Features
1. High density mounting due to mounting space saving
2. Mounting cost saving

m Applications
General electronic equipment

0
2
@
(2}
=
P4
o

GNMOM2/1M2/212 GNM214/314
P
[n— P

-
E s "m

a s ry
(7IJ 'GCJ - T e |
W g 1D C A - ooo C
2 \ L | | —w ] | L | I w
3 9 I |k | | |} |
0 Dimensions (mm) Dimensions (mm)
Part Number L W T P Part Number L W T P
GNMOM2 0.9+0.05 | 0.6 +0.05 | 0.45*0.05 | 0.45+0.05 0.5 +0.05/-0.1
0.5 +0.05/-0.10 GNM214 20015 | 1.2530.15 [ 0.6+0.1 | 0.5+0.05
GNM1M2 1.37 #0.15 | 1.0 +0.15 0.6 +0.1 0.64 +0.05 06885+160i1
0.8 +0/-0.15 0.85 401
@ 0601 GNM314 3.2+0.15 | 1.6+0.15 00 =2 0.840.1
o2 GNM212 2.0+0.15 |1.2510.15 1.0£0.1 1.00.1
% 0.85 +0.1 1.15 0.1
3
T Lar)
(O]
3
5.2
g =
&
r s
c O
20
T
o
2
Q
O n
G .2
= 3
(8]
5
° 0O
c
(@]
=

For Bonding
GMD Series

Product Information
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Capacitance Table

Temperature Compensating Type COG(5C) Characteristics

_ ex.0.6: T Dimension [mm]

Lew [L3XL0[20x125]  3.2x1.6
am) | (21) (31)
[mm] |<0504>|<0805>]  <1206>

Number of Elements | 2(2) 4(4)
Rated Voltage| 50 50 100

=
o
=
c O
8(/)
=
ox
L O

50

Capacitance (IH) | (AH) | 2A) 3
10pF(100) g
15pF(150) §
22pF(220) o
33pF(330)
47pF(470)
68pF(680)

100pF(101) @
150pF(151) ? T
220pF(221) 20
330pF(331) -3
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
High Dielectric Constant Type X7R(R7)/X7S(C7) Characteristics
_ ex.0.6: T Dimension [mm]
1.37x1.0 2.0x1.25 3.2x1.6 3
o 20, A R 15
=)
Number of Elements 2(2) 4(4) T (ED
Rated Voltage
Capacitance [Vdc]
470pF(471)
1000pF(102) =
2200pF(222) -5
4700pF(472) q?.)- g
10000pF(103) E Z
22000pF(223) '% O
47000pF(473)
0.10pF(104)
1.0uF(105) -_g'
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code § 8
High Dielectric Constant Type X7R(R7) Characteristics-Low Profile L <
_ ex.0.5: T Dimension [mm] % %
=
o T :
[mm] | <0504>| <0805>
Number of Elements| 2(2) | 4(4)
Rated Voltage| 16 16 5 @
Capacitance [vdc]| (1C) | (1C) S -%
0.104F(104) é &
The part number code is shown in () and Unit is shown in []. 5 =
< >: EIA [inch] Code =0
5
E
o
IS
E
3
o
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Capacitance Table

CO2E.pdf
10.12.20

c 38
o =
() . . . . .
g »  High Dielectric Constant Type X5R(R6) Characteristics
5 E _ ex.0.6: T Dimension [mm]
* o LxW 0.9x0.6 1.37x1.0 2.0x1.25 2.0x1.25 3.2x1.6
(om) amy (21) (21) (31)
R <0302> <0504> <0805> <0805> <1206>
Number of Elements 2(2) 4(4)
Rated Voltage | 16 10 6.3 4 50 25 16 10 6.3 16 10 6.3 10 6.3 16 10
8 Capacitance [vde]| (1C) | (1A) | (0J) | (0G) (1E) | (AC) | (@A) | (0J) | (AC) | (AA) | (0I) | (AA) | () | (AC) | (AA)
3 1000pF(102)
g 2200pF(222)
o 4700pF(472)
10000pF(103)
22000pF(223)
47000pF(473)
@ 0.10pF(104)
-1 Q0
@ g 0.22uF(224)
g 0 0.47uF(474)
-3 1.0uF(105)
2.2uF(225)
The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code
High Dielectric Constant Type X5R(R6) Characteristics-Low Profile
,8 _ ex.0.5: T Dimension [mm]
Q%
50 Lew | 1.37x1.0  |2.0x1.25
2s | GV | (@D)
8 <0504>  |<0805>
Number of Elements 2(2) 4(4)
Rated Voltage| 16 10 10
Capacitance [vdc]| (1C) | (1A) | (1A)
- 1.0pF(105)
o
% ,3 The part number code is shown in () and Unit is shownin[].
2o < >: EIA [inch] Code
o N
L=
c O
20
T
2
A=
[}
O n
g2
S o
o2
£>
° O
=
o
=
o n
£ 9
£3
5S
2o
c
K<l
@
£
<
£
5]
>
S
e
o
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Temperature Compensating Type COG(5C) Characteristics | Y
52
LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805> ‘ 3.2x1.6(31)<1206> g 2
Number of Elements 2(2) 4(4) 5 0
Rated Volt. [Vdc] 50(1H) 50(1H) ‘ 100(2A) 50(1H) Lo
Capacitance Tolerance Part Number
10pF(100) | +10%(K) GNM1M25C1H100KD0O1D | GNM2145C1H100KDO1D | GNM3145C2A100KD01D | GNM3145C1H100KD01D
15pF(150) | +10%(K) GNM1M25C1H150KD01D | GNM2145C1H150KD01D | GNM3145C2A150KD01D | GNM3145C1H150KD01D
22pF(220) | +10%(K) GNM1M25C1H220KD01D | GNM2145C1H220KD01D | GNM3145C2A220KD01D | GNM3145C1H220KD01D g
33pF(330) |  +10%(K) GNM1M25C1H330KD01D | GNM2145C1H330KD0O1D | GNM3145C2A330KD01D | GNM3145C1H330KD01D ;}’;
47pF(470) +10%(K) GNM1M25C1H470KD01D GNM2145C1H470KD01D GNM3145C2A470KD01D GNM3145C1H470KD01D ;
68pF(680) +10%(K) GNM1M25C1H680KD01D GNM2145C1H680KD01D GNM3145C2A680KD01D GNM3145C1H680KD01D o
100pF(101) | +10%(K) GNM1M25C1H101KD01D | GNM2145C1H101KDO1D | GNM3145C2A101KD01D | GNM3145C1H101KD01D
150pF(151) | +10%(K) GNM1M25C1H151KD01D | GNM2145C1H151KD01D | GNM3145C2A151KD01D | GNM3145C1H151KD01D
220pF(221) | +10%(K) GNM1M25C1H221KD01D | GNM2145C1H221KD01D GNM3145C1H221KD01D
330pF(331) | +10%(K) GNM3145C1H331KD01D @
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code ﬁ %
LR
High Dielectric Constant Type X7R(R7)/X7S(C7) Characteristics |
LxW [mm] 1.37x1.0(1M)<0504>
Number of Elements 2(2)
Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A) o .g
Capacitance Tolerance Part Number 5
1000pF(102) | +20%(M) GNM1M2R71H102MA01D T 5
2200pF(222) |  +20%(M) GNM1M2R71E222MA01D
4700pF(472) | +20%(M) GNM1M2R71E472MA01D
10000pF(103) |  +20%(M) GNM1M2R71E103MA01D
22000pF(223) |  +20%(M) GNM1M2R71C223MA01D | GNM1M2R71A223MA01D -
47000pF(473) |  +20%(M) GNM1M2R71C473MA01D | GNM1M2R71A473MA01D % _@
0.10uF(104) |  +20%(M) GNM1M2R71C104MA01D | GNM1M2C71A104MA01D qg)' g
c2
LXW [mm] 2.0x1.25(21)<0805> g’ O
Number of Elements 4(4)
Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number ;9'
470pF(471) |  +20%(M) GNM214R71H471MA01D é’ »
1000pF(102) | +20%(M) GNM214R71H102MA01D é E
2200pF(222) |  +20%(M) GNM214R71E222MA01D _g <
4700pF(472) |  +20%(M) GNM214R71E472MA01D = (23
(=
10000pF(103) |  +20%(M) GNM214R71E103MA01D §
22000pF(223) | +20%(M) GNM214R71C223MA01D
47000pF(473) |  +20%(M) GNM214R71C473MA01D
0.10uF(104) |  +20%(M) GNM214R71C104MA01D o o
£ 0
T3
LXW [mm] 3.2x1.6(31)<1206> 8 ‘8
Number of Elements 4(4) 5=
Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 6.3(0J) = ©
Capacitance Tolerance Part Number
47000pF(473) |  +20%(M) GNM314R71H473MA11D GNM314R71C473MAO01L
0.10pF(104) +20%(M) GNM314R71H104MA11D GNM314R71E104MA11D GNM314R71C104MAO01L _§
1.0uF(105) |  +20%(M) GNM314R70J105MAO1L g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code "g
* Please refer to GNM series Specifications and Test Method (2). E
. . . =}
(Part Numoen G OS e GamemSCIO W) @NubeofEnents
O 6606 6 006 00 @Capacitance Tolerance ©Individual Specification Code  @Packaging &

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Y High Dielectric Constant Type X7R(R7) Characteristics-Low Profile
8 g LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805>
S X Number of Elements 2(2) 4(4)
Lo Rated Volt. [Vdc] 16(1C) 16(1C)
Capacitance Tolerance Part Number
0.10uF(104) | +20%(M) GNM1M2R71C104MAA1D | GNM214R71C104MAA1D
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
&
2 High Dielectric Constant Type X5R(R6) Characteristics |
O]
LxW [mm] 0.9x0.6(0M)<0302>
Number of Elements 2(2)
Rated Volt. [Vdc] 16(1C) 10(1A) ‘ 6.3(0J) 4(0G)
@ Capacitance Tolerance Part Number
ﬁ '% 10000pF(103) +20%(M) GNMOM2R61C103ME18D* | GNMOM2R61A103ME17D* | GNMOM2R60J103ME17D*
g 8 22000pF(223) | +20%(M) GNMOM2R61C223ME18D* | GNMOM2R61A223ME17D* | GNMOM2R60J223ME17D*
-3 47000pF(473) |  +20%(M) GNMOM2R61C473ME18D* | GNMOM2R61A473ME17D* | GNMOM2R60J473ME17D*
0.10uF(104) |  +20%(M) GNMOM2R61C104ME18D* | GNMOM2R61A104ME17D* | GNMOM2R60J104ME17D*
1.0uF(105) | +20%(M) GNMOM2R60G105ME17D*
LXW [mm] 1.37x1.0(1M)<0504>
o .% Number of Elements 2(2)
5 Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C)
e % Capacitance Tolerance Part Number
1000pF(102) | +20%(M) GNM1M2R61H102MA01D
2200pF(222) |  +20%(M) GNM1M2R61E222MA01D
4700pF(472) |  +20%(M) GNM1M2R61E472MA01D
= 10000pF(103) | +20%(M) GNM1M2R61E103MA01D
% .8 22000pF(223) | +20%(M) GNM1M2R61C223MA01D
;5)' g 47000pF(473) |  +20%(M) GNM1M2R61C473MA01D
E % 0.22uF(224) | +20%(M) GNM1M2R61C224ME18D*
.%’ o 1.0pF(105) | +20%(M) GNM1M2R61C105ME18D*
LXW [mm] 1.37x1.0(1M)<0504>
3 Number of Elements 2(2)
g 0 Rated Volt. [Vdc] 10(1A) | 6.3(0J)
é 'é Capacitance Tolerance Part Number
.E <§( 22000pF(223) | +20%(M) GNM1M2R61A223MA01D
50 47000pF(473) | +20%(M) | GNM1M2R61A473MA01D
é 0.10pF(104) | +20%(M) | GNM1M2R61A104MAQ1D
1.0uF(105) | +20%(M) GNM1M2R61A105ME17D* | GNM1M2R60J105ME12D*
2.2uF(225) |  +20%(M) GNM1M2R61A225ME18D* | GNM1M2R60J225ME18D*
o 0
._% .% LXW [mm] 2.0x1.25(21)<0805>
é 2 Number of Elements 2(2)
E g Rated Volt. [Vdc] 16(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
0.47uF@474) | +20%(M) GNM212R61C474MA16D
1.0pF(105) | +20%(M) GNM212R61C105MA16D | GNM212R61A105MA13D
é 2.2uF(225) |  +20%(M) GNM212R61A225ME16D* | GNM212R60J225ME16D*
E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
‘g * Please refer to GNM series Specifications and Test Method (2).
3}
> . . .
P e 0| G mecitre crocmios omca v O ghpemene
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X5R(R6) Characteristics

B3
2o
LxW [mm] 2.0x1.25(21)<0805> 8 ;
Number of Elements 4(4) 5 0
Rated Volt. [Vdc] 10(1A) | 6.3(00) Lo
Capacitance Tolerance Part Number
1.0uF(105) +20%(M) GNM214R61A105ME17D* | GNM214R60J105ME17D*
2.2UF(225) |  +20%(M) GNM214R60J225ME18D*
8
LxW [mm] 3.2x1.6(31)<1206> %
Number of Elements 4(4) ;
Rated Volt. [Vdc] 16(1C) | 10(1A) o
Capacitance Tolerance Part Number
1.0uF(105) +20%(M) GNM314R61C105MA15D ‘ GNM314R61A105MA13D

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to GNM series Specifications and Test Method (2).

Low ESL

0
2

=

(o]
(2}
O
3
i

High Dielectric Constant Type X5R(R6) Characteristics-Low Profile

LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805>
Number of Elements 2(2) 4(4)
Rated Volt. [Vdc] 16(1C) ‘ 10(1A) 10(1A)
Capacitance Tolerance Part Number

1.0pF(105) | +20%(M) | GNM1M2R61C105MEA2D* | GNM1M2R61A105MEA4D* | GNM214R61A105MEA2D*

High-Q
GJM Series

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to GNM series Specifications and Test Method (2).

High Frequency
GQM Series

Monolithic Microchip
GMA Series

For Bonding
GMD Series

Product Information
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GNM Series Specifications and Test Methods (1)

=z 0 When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
o 2 When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).
c O
8 g Specifications
5@ No. Item Test Method
T o Temperature Hiah Diel icT
Compensating Type Mg ISTRISEIIS THPE
Operating
. o R7, C7: =55 to +125°C
1 | Temperature 5C: -55 to +125°C R6- —55 10 +85°C
Range
" The rated voltage is defined as the maximum voltage that may
Q be applied continuously to the capacitor.
5)} 2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V** or VP,
s whichever is larger, should be maintained within the rated
= voltage range.
O
3 | Appearance No defects or abnormalities Visual inspection
4 | Dimensions Within the specified dimensions Using calipers
No failure should be observed when 300% of the rated voltage
o ) .
5 | Dielectric Strength | No defects or abnormalities (5€) lor Z.SOA) of the rated voltage (R.7) Is applied betw_een the
@ terminations for 1 to 5 seconds, provided the charge/discharge
(7') 2 current is less than 50mA.
w o
3 . - . .
2 0 Insulation More than 10,000MQ or 500 - F The insulation re5|§tance should be measuretj with a DC
E=: 6 . . . voltage not exceeding the rated voltage at 25°C and 75%RH
Resistance (whichever is smaller) . . )
- max. and within 2 minutes of charging.
e e Within the specified tolerance The capacitance/Q/D.F. should be measured at 25°C at the
30pF min.: Q=1000 frequency and voltage shown in the table.
30pF max.: - Char
Q/ Q=400+20C Char. 25V min.| 16V 10V | 6.3V o 5C R7
8 | Dissipation Factor = R7,R6,| 0.025 | 0.035 | 0.035 | 0.05 Item
8 (D.F) ) c7 max. | max. | max. | max. Frequency 1+0.1MHz 1+0.1kHz
% C: Nominal Voltage 0.5 to 5Vrms 1.0£0.2Vrms
-% (9] Capacitance (pF)
T =
s The capacitance change should be measured after 5 min. at
O] Temp. [Reference| Cap. o
Char. each specified temperature stage.
Range Temp. | Change ;
55°C (1) Temperature Compensating Type
. Within the R7 g o i The temperature coefficient is determined using the capaci-
Capacitance o to +125°C Within . )
Change specified tolerance oo +15% tance measured in step 3 as a reference. When cycling the
(Table A) R6 to +85°C 25°C temperature sequentially from steps 1 through 5, the
5 ————— | capacitance should be within the specified tolerance for the
c 9 -55°C Within . . .
o .9 Cc7 S temperature coefficient and capacitance change as in Table A.
3 to +125°C +22% : e S .
o % The capacitance drift is calculated by dividing the differences
o o between the maximum and minimum measured values in the
L= Within the ;
O Temperature o steps 1, 3 and 5 by the cap. value in step 3.
- specified tolerance
20 Coefficient Step Temperature (°C)
I Capacitance (Table A) 1 T
9 | Temperehre 2 ~55+3 (for 5CIR7ICT), ~30£3 (for F5)
Characteristics
3 25+2
% 4 125+3 (for 5C/R7/C7), 85+3 (for F5)
2 " 5 25+2
g Within +0.2% (2) High Dielectric Constant Type
= i o Th f it h d with the ab
» Capacitance or +0.05pF e ranges of capacitance change compared wi e above
é < Drift (whichever is 25°C value over the temperature ranges shown in the table
% % larger.) should be within the specified ranges.
c
% « Initial measurement for high dielectric constant type.
Perform a heat treatment at 150+0/-10°C for one hour and
then set for 2442 hours at room temperature.
Perform the initial measurement.
29 No removal of the terminations or other defect should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
TS Fig.1 using a eutectic solder. Then apply 5N force in parallel with
c 2 -
o GNMOO4 GNMOO2 the test jig for 10+1 sec.
e g b b The soldering should be done either with an iron or using the
2o T 2 reflow method and should be conducted with care so that the
?:J E—% S soldering is uniform and free of defects such as heat shock.
10 Adhesiv_e St_rength g E ] LE Type a b c d
of Termination Bk = ._? = E—Solder resist GNM1M2 0.5 1.6 0.32 0.32
c - -‘L . Copper foil GNM212 0.6 1.8 0.5 0.5
o L Solder resist
= Copper foil GNM214 0.6 2.0 0.25 0.25
g GNM314 0.8 2.5 0.4 0.4
‘g (in mm)
g Fig. 1
g Continued on the following page.
o

" | suuRata
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GNM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

) ) T 2
Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2). g £
c O
Specifications 8 ;
No. Item Test Method s
Temperature High Dielectric T 2o
Compensating Type (Y RIAEEIIS TS
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance| Within the specified tolerance same manner and under the same conditions as (10). The
p P capacitor should be subjected to a simple harmonic motion
Vibration 30pF min.: Q=1000 having a total amplitude of 1.5mm, the frequency being varied
11 NS, 30pF max.: Char 5V minT 16V Tov 53V uniformly between the approximate limits of 10 and 55Hz. The @
QIDF Q=400+20C R7 Ré 0.025 - 0.035 | 0.035 0'05 frequency range, from 10 to 55Hz and return to 10Hz, should 5
o C7' ! rﬁax max max m'ax be traversed in approximately 1 minute. This motion should be n
C: Nominal - - - — | applied for a period of 2 hours in each of 3 mutually perpendic- =
Capacitance (pF) ular directions (total of 6 hours). %
Appearance | No marking defects Solder the capacitor on the test jig (glass epoxy board) shown
. o o in Fig. 2 using a eutectic solder.
g;gzcgance m;?;?];sefizrli:)'gslz Within £10% Then apply a force in the direction shown in Fig. 3 for 5+1 sec.
9 9 The soldering should be done by the reflow method and should
GNMO4 GNMOO2 be conducted with care so that the soldering is uniform and free
of defects such as heat shock. %
=
w @
g S =9
o
o |
-
100 100
5.0 5.0
12 | Deflection a. a 20 ,50 Pressurizing
‘m‘ ‘m‘ speed: 1.0mm/sec.
[E*E: 1.0 [E @ 1.0 ;Pressurize
c b RS0 —T7
d t=0.8mm === === = J—* 3
7 ¢ Q%
Type a b © d Flexure : <1 59
GNM1M2 2.0+0.05 | 0.5+0.05 |0.32+0.05|0.32+0.05 T S
GNM212 2.0+0.05 | 0.6+0.05 | 0.5+0.05 | 0.5+0.05 Capacitance meter 8
GNM214 2.0+0.05 | 0.7+0.05 | 0.3+0.05 | 0.2+0.05 45 1 45
GNM314 2.5+0.05 | 0.8+0.05 | 0.4+0.05 | 0.4+0.05
(in mm) Fig. 3
Fig. 2
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and 5 "
) e N o . ) c
Solderability of 75% of the terminations are to be soldered evenly and rosin (‘]ISOK 5902) (25% rosin in weight proportllon).lPreheat ".ﬂ 9 2
13 Termination continuous| 80 to 120°C for 10 to 30 seconds. After preheating, immerse in o g
Y- eutectic solder solution for 2+0.5 seconds at 230+5°C or E_: s
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C. c O
20
Resistance to The measured and observed characteristics should satisfy the T
Soldering Heat specifications in the following table.
Appearance | No marking defects
[}
Within £2.5% ) ) =
Capacitance or +0.25pF o Preheat the capacitor at 120 to 150°C for 1 minute. Immerse S
Change (whichever is R7, R6, C7: Within +7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder 3} é
larger) solution at 270+5°C for 10+0.5 seconds. Let sit at room > (%
- temperature for 24+2 hours, then measure. L g
14 30pF min.: Q=1000 Si=
30pF max.: Char. 25V minl 16V | 10v | 6.3v | * Initial measurement for high dielectric constant type 2 ©
=400+20C - - - o
Q/D.F. Q R7,R6,| 0.025 | 0.035 | 0.035 | 0.05 Perform a heat treatment at 150+0/-10°C for one hour and §°
) c7 max. | max. | max. | max. then let sit for 24+2 hours at room temperature.
C: Nominal Perform the initial measurement.
Capacitance (pF)
L.R. More than 10,000MQ or 500Q - F (whichever is smaller) o 0
c o
Dielectric . © &
o)
Strength No failure S &
(i)
Continued on the followi : 5 =
ontinued on the Tollowing page |_c|_) o
=
kel
®
£
o
2
=
Erd
[3)
>
B
g
o

71




/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our COZE pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

GNM Series Specifications and Test Methods (1)

=z 0 ) ) When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
a 2 Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).
c O
8 g Specifications
5 No. Item Temperature Test Method
L O ; igh Di i
Compensating Type High Dielectric Type
Temperature The measured and observed characteristics should satisfy the
Cycle specifications in the following table. Fix the capacitor to the supporting jig in the same manner and
Appearance | No marking defects under the same conditions as (10). Perform the five cycles
— according to the four heat treatments listed in the following
a ; Within £2.5% table. Let sit for 24+2 hours (temperature compensating type)
5 Capacitance . Or0.25pF | os 6. C7: Within £7.5% or 48+4 hours (high dielectric constant type) at room
2] Change (whichever is temperature, then measure.
= larger)
zZ Step 1 2 3 4
o 15 30pF min.: Q=1000 Min Max
. o " Room : Room
30pF mg;.mm20C Char. 25V minl 16V | 10V | 6.3V Temp. (°C)| Operating Temp. Operating Temp.
Q/D.F. = R7, R6,| 0.025 | 0.035 | 0.035 | 0.05 _ | Temp.+0/-3 Temp. +3/-0
) c7 max. | max. | max. | max. Time (min.) 30+3 2to3 3043 2to3
C:Nominal N ] - ]
Capacitance (pF) « Initial measurement for high dielectric constant type
0 - - Perform a heat treatment at 150+0/-10°C for one hour and
d .% LR. More than 10,000MQ or 500Q - F (whichever is smaller) then let sit for 24+2 hours at room temperature.
"'; (%) Dielectric ) Perform the initial measurement.
30 Strenath No failure
-4 g
Humidity Steady The measured and observed characteristics should satisfy the
State specifications in the following table.
Appearance | No marking defects
Within +5%
) Capacience) ~ Or£0.5pF | o7 g6 ¢7: within £12.5%
o2 Change (whichever is
T O
-% (9] larger) Set the capacitor at 40+2°C and 90 to 95% humidity for 500+12
T E e 30pF and over: hours.
O] Q=350 Remove and let sit for 24+2 hours at room temperature, then
10pF and over, measure.
30pF and below: Char. | 25V min.| 16V 10V/6.3V
Q/D.F. Q=275+5C/2 | R7,R6,| 0.05 0.05 0.05
10pF and below: C7 max. max. max.
- Q=200+10C
2 @ C: Nominal
"g’_ 5 Capacitance (pF)
LF_L’ g L.R. More than 1,000MQ or 50Q - F (whichever is smaller)
c O o -
S0 Humidity Load The r_n_eas_ured_ and obseryed characteristics should satisfy the
T specifications in the following table.
Appearance | No marking defects
= Within £7.5%
= Capacitance or +0.75pF CNnes o
§ » Change (whichever is R7, R, C7: Within £12.5% Apply the rated voltage at 40+2°C and 90 to 95% humidity for
o .0:) larger) 500+12 hours.
= 8 17 ! Remove and let sit for 24+2 hours at room temperature, then
I2) 30pF and over:
= <§t Q=200 measure.
= = ; ;
é 6 30pF and below: Char T25vmin T 16V TOV/6.3v The charge/discharge current is less than 50mA.
o Q/D.F. Q=100+10C/3 | R7,R6,| 0.05 0.05 0.05
= C7 max. max. max.
C: Nominal
Capacitance (pF)
2 ® L.R. More than 500MQ or 25Q - F (whichever is smaller)
c o
"g 'é Continued on the following page.
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GNM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

) ) =0
Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2). g £
c O
Specifications 8 ;
No. Item Test Method 5
Temperature High Dielectric T Lo
Compensating Type () IPIIEEAS TP
High Temperature | The measured and observed characteristics should satisfy the
Load specifications in the following table.
Appearance | No marking defects
ithi 0,
Capacitance Within £3 fr +0.30F Apply 200% of the rated voltage for 1000+12 hours at the ,ﬁ
P . 293P R7, R6, C7: Within £12.5% maximum operating temperature +3°C. Let sit for 24+2 hours @
Change (whichever is »
larger) at room temperature, then measure. s
9 The charge/discharge current is less than 50mA. =
o 30pF and over: o
Q=350 « Initial measurement for high dielectric constant type.
10pF and over, Apply 200% of the rated DC voltage for one hour at the
30pF and below: Char. |25V min.| 16V 10V/6.3V maximum operating temperature +3°C. Remove and let sit for
Q/D.F. Q=275+5C/2 | R7,R6,| 0.04 0.05 0.05 24+2 hours at room temperature. Perform initial
10pF and below: C7 max. max. max. measurement.
Q=200+10C %
C: Nominal DS
Capacitance (pF) > 8
o
I.R. More than 1,000MQ or 50Q - F (whichever is smaller) = =
Table A
- TS
Nominal Values _ Capacitance Chan:_:]e from 25°C (%) _
Char. (PPM/°C) *1 -55°C -30°C -10°C n
PP Max. Min. Max. Min. Max. Min. o -%
5C 0+30 0.58 -0.24 0.40 -0.17 0.25 -0.11 _g’ $
*1: Nominal values denote the temperature coefficient within a range of 25 to 125°C. T E
O
%)
o)
Sn
L s
c O
20
T
2
=
[3)
(<IN
g2
=3
L g
£3>
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(=
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GNM Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).

No. Item Specifications Test Method

For General
GRM Series

Operating

R6: -55°C to +85°C
Temperature Range

The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.

2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V** or V°*,
whichever is larger, should be maintained within the rated
voltage range.

Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimension Using calipers

0
2
@
(2}
=
P4
O]

No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.

The insulation resistance should be measured with a DC
6 | Insulation Resistance | 50Q - F min. voltage not exceeding the rated voltage at 25°C and 75%RH
max. and within 1 minute of charging.

7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at 25°C at the
frequency and voltage shown in the table.

Nominal Capacitance | Measuring Frequency | Measuring Voltage
C=10pF * (10V min.) 1+0.1kHz 1.0+0.2Vrms
0.1 max.** C=10uF * (6.3V max.)|  1+0.1kHz 0.5+0.1Vrms
*'For items in Tablel 1+0.1kHz 0.5+0.1Vrms
*2For items in Table2 1+0.1kHz 1.0+0.1Vrms

Low ESL
LLC Series

Table 3
GNMOM2 R6 103/223/473/104
L GNM1M2 R6 0J 105/225 Table 1
g | Dissipation Factor GNM1M2 R6 1A 105MEA4 GNMOM2 R6 1A 104
(D-F) GNM1M2 R6 1A 225 GNMOM2 R6 1C 104
GNM212 R6 0J 225 GNM1M2 R6 1A 105/225
GNM212 R6 1A 225 GNM1M2 R6 1C 224/105
GNM214 R6 0J 225

Table 2

**However 0.125 max. for Table 3 items. GNMOM2 R6 0J 103/223/473

GNM212 R6 0J 225
GNM214 R6 0J 105

High-Q
GJM Series

The capacitance change should be measured after 5 min.at
each specified temperature stage.

Step Temperature (°C)
1 25+2
2 —55+3
3 25+2

Capacitance Reference 4 85+3
9 | Temperature Gk || VS, REME Temp. e, e 5 2542

Characteristics R6 | —5510 +85°C 25°C Within +15% The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table should be
within the specified ranges.
« Initial measurement for high dielectric constant type.
Perform a heat treatment at 150+0/-10°C for one hour and
then set for 24+2 hours at room temperature.
Perform the initial measurement.

GQM Series

High Frequency

GMA Series

No removal of the terminations or other defects should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1 using a eutectic solder.

GNMUIL4 GNMUICI2 Then apply 5N (GNMOM2: 2N) force in parallel with the test jig for
b b 1041 sec. The soldering should be done either with an iron or
e e using the reflow method and should be conducted with care so that

= I the soldering is uniform and free of defects such as heat shock.
- O #o Type a b c d
: f S GNMOM2 0.2 0.96 0.25 0.2
T T GNM1M2 0.5 1.6 0.32 0.32
H] | T solder resis GNM212 0.6 18 0.5 0.5
[ solderresist Copper foil GNM214 0.6 2.0 0.25 0.25
Copper foil GNM314 0.8 2.5 0.4 0.4

Fig. 1 (in mm)

Monolithic Microchip

Adhesive Strength
of Termination

10

IIpE

For Bonding

GMD Series

OO
[

Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in

the same manner and under the same conditions as (10).

The capacitor should be subjected to a simple harmonic motion
having a total amplitude of 1.5mm, the frequency being varied
11 | Vibration uniformly between the approximate limits of 10 and 55Hz.

D.E 0.1 max.*® The frequency range, from 10 to 55Hz and return to 10Hz,

T **However 0.125 max. for Table 3 items. should be traversed in approximately 1 minute. This motion
should be applied for a period of 2 hours in each of 3 mutually
perpendicular directions (total of 6 hours).

Continued on the following page.

Capacitance | Within the specified tolerance

Product Information
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GNM Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Appearance | No marking defects Solder the capacitor to the test jig (glass epoxy board) shown in
Canacitance Fig. 2 using a eutectic solder. Then apply a force in the
Chgn . Within +10% direction shown in Fig. 3. The soldering should be done by the
9 reflow method and should be conducted with care so that the
«GNMO4 «GNM[OI[12 soldering is uniform and free of defects such as heat shock.
g oo g QO
20 450 Pressurizing
50 100 50 100 speedl: 1.0mm/sec.
‘ a ‘ ‘ a ‘ ‘Pressunze
12 | Deflection ol T R230
Eﬁ@ 10 [Eﬁc 10 ST g
& d Thickness: 0.8mm ¥
Type a b 2 4 Flexure : =1
GNMOM2 2.0+0.05 | 0.24+0.05 | 0.2+0.05 |0.25+0.05
GNM1M2 2.0+0.05 | 0.5+0.05 |0.32+0.05|0.32+0.05
GNM212 2.0+0.05 | 0.6+0.05 | 0.5+0.05 | 0.5+0.05 !
GNM214 2.0+0.05 | 0.7+0.05 | 0.3+£0.05 | 0.2+0.05 Fig. 3
GNM314 2.5+0.05 | 0.8+0.05 | 0.4+0.05 | 0.4+0.05 '
(in mm)
Fig. 2
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
. L rosin (JIS-K-5902) (25% rosin in weight proportion). Preheat at
0,
13 _Sr::i?;i?ilgay of ;ﬁj’cfntt?:ufsgma“ons are to be soldered evenly 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
Y eutectic solder solution for 2+0.5 seconds at 230+5°C or
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C.
Appearance | No marking defects
Comtos i 17594
*a Withi 7 &0 . .
Resistance Gig? GNMOM2RE0G105: Within +15/-7.5% solution at 270+5°C for 10+0.5 seconds.
14| 10 Solderina | D.F 0.1 max. * Let sit at room temperature for 24+2 hours, then measure.
Heat 9| DF **However 0.125 max. for Table 3 items. « Initial measurement
IR 500 - F min Perform a heat treatment at 150 +0/-10°C for one hour and
- ’ then let sit for 24+2 hours at room temperature. Perform
Dielectric . the initial measurement.
No failure
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
RE". Within +12.5% LI;r:;rjfeorrr::1 (tahseafrir:/z ?2:220&?:5;:?;%0){0 the four heat treatments
caomciance | ** GNMOM2R60G105, GNMOM2R603103/223/473/104, o e foIIow?/n bl 9
Chgn e GNMOM2R61A108/223/473/104, Let sit for 24+2 hourgs at ro;)m temperature, then measure
9 GNMOM2R61C103/223/473/104, GNM1M2R61A105: _ P ! .
15 | Temperature Within £15% Step v Ol il R 2 i 03 ol R 4
o in. Operating] Room |Min. Operating] Room
B2 D.F 0.1 max. * Temp. (°C) Temp. Temp. Temp. Temp.
o **However 0.125 max. for Table 3 items. Time (min.) 30+3 2103 30+3 2103
L.R. 50Q - F min. « Initial measurement
] ] Perform a heat treatment at 150 +0/-10 °C for one hour and
Dielectric | \ "« re then let sit for 24+2 hours at room temperature.
Strength Perform the initial measurement.
Appearance | No marking defects Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capacitance 500+£12 hours. The charge/discharge current is less than 50mA.
Hidh Chzn o R6: Within £12.5% « Initial measurement
Tegm p—— 9 Perform a heat treatment at 150 +0/-10°C for one hour
16| Hi hp D.F. 0.2 max. and then let sit for 24+2 hours at room temperature.
o L Perform the initial measurement.
Humidity
(Steacy) * Measurement after test
d I.R. 12.5Q - F min. Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 24+2 hours at room temperature, then
measure.
Appearance | No marking defects Apply 150% (GNM1M2R61A225/1C105: 125% of the rated
Canaciance voltage) of the rated voltage for 1000+12 hours at the
Chgn o R6: Within £12.5% maximum operating temperature +3°C. Let sit for 24+2 hours
9 at room temperature, then measure.
D.F. 0.2 max. The charge/discharge current is less than 50mA.
. « Initial measurement
i | LML Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 24+2 hours at room temperature.
I.R. 250 - F min. Perform the initial measurement.
« Measurement after test
Perform a heat treatment at 150 +0/-10°C for one hour and
then let sit for 2442 hours at room temperature, then measure.
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Chip Monolithic Ceramic Capacitors multata

s 3
[
c o .
82 Low ESL LLL/LLR/LLA/LLM Series
g8
| Reversed Geometry Low ESL Type |
e
] m Features [ED :IH
83 1. Low ESL, good for noise reduction for high [ ﬁ %
< ; frequency
© 2. Small, high cap
Pert Nummlses Dimensions (mm)
L w T
| App”CEltiOl’lS LLL153 0.5 +0.05 1.0 +0.05 0.3 +0.05
Decoupling solution for "chip sets", such as ttt;ii -804 — 0_2'?52%‘_'15
" MObllelFPD TV t::::;ig 1.25 +0.1 2.0 0.1 00..86511?0..11
(7‘) ?:) LLL315 0.5 +0/-0.15
Ll (C/U) LLL317 1.6 £0.15 3.2 +0.15 0.7 0.1
% 0 LLL31M 1.15 +0.1
LLR185 0.8 +0.15 1.6 +0.15 0.5 +0.05/-0.1
-3 Controlled ESR Low ESL Type

m Features
1. Good solution for anti resonance reduction with
Controlled ESR.

(%]
oL 2. Suitable for high speed IC decoupling due to low
) .
) g inductance type.
= 3 3. 4 types of ESR are available.
m Applications
1. All kind of IC package (network processor,
- media processor, etc)
(8]
S0 2. Circuit that has anti-resonance
20
o
L=
O B . L w
20 Eight Terminals Low ESL Type ! o !
LI M
| FeatureS m m o @ ® @ Equivalent Circuit
o ; ; ; L gy ® & ® 0
£ 1. Low ESL (100pH), suitable to decoupling capacitor o VoW e
8 o for 1GHz clock speed IC
= 3 : o I o I e W ,—|I|—|
é S 2. Small, high cap ® © ® G @ ® ® ®
(] - =
% g part Number - WDlmen5|0ns (m_:_n) 5
S o ® Applications LLA185 16101 | 0.8+0.1 | 05+0.05-0.1 |0.4+0.1
5 ; LLA215 20+0.1 [1.25+0.1| 0.5+0.05/-0.1 [0.50.05
o
2 High speed IC package (FPGA, network processor, etc) CLA210 50501 125401 0.85 201 051008
LLA315 3.2+0.15 |1.6+0.15 | 0.5+0.05/-0.1 |0.8+0.1
LLA319 3.2+0.15 | 1.6 +0.15 0.85 0.1 0.810.1
LLA31M 3.2+0.15 | 1.6 +0.15 1.15 0.1 0.8 0.1

Ten Terminals Low ESL Type

L w
I 1 I 1
LI M

For Bonding
GMD Series

m Features
1. Low ESL (45pH), suitable to decoupling capacitor Equivalent Circuit
for 2GHz clock speed IC. TEYTy

c . p
9 2. Small, high cap ———
= @®® 6 w©
£
“_g u Appllcatlons Dimensions (mm)
5 High speed IC package (FPGA, network processor, etc) Part Number 1 - = 5
8 LLM215 20+0.1 | 1.25+0.1 | 0.5+0.05/-0.1 | 0.5+0.05
& LLM315 3.2+0.15 | 1.6 +0.15 | 0.5+0.05/-0.1 | 0.8+0.1

" | suuRata
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Reversed Geometry Low ESL Type X7R(R7)/X7S(C7)/X6S(C8)/X5R(R6) Characteristics
_ ex.5: T Dimension [mm]

Lew]  05xL.0 0.8x1.6 1.25x2.0 1.6x3.2
(15) (18) 1) (31)
mm]|  <0204> <0306> <0508> <0612>

Rated Voltage| 6.3 | 4 | 50 | 25 | 16 | 10 | 4 | 50 | 25 | 16 | 10 | 4 | 50 | 25 | 16 | 10 | 63
Capacitance [vdc]| (0J) | (0G) | (1H) | (1E) | (1C) | (1A) | (OG) | (1H) | (1E) | (1C) | (1A) | (OG) | (1H) | (1E) | (1C) | (1A) | (09)
2200pF(222)
4700pF(472)
10000pF(103)
22000pF(223)
47000pF(473)
0.10pF(104)
0.22uF(224)
0.47pF(474)
1.0pF(105)
2.2UF(225)
4.7F(475)
10uF(106)

The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code

Reversed Geometry Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile

_ ex.5: T Dimension [mm]
0.8x1.6 1.25x2.0 1.6x3.2
LxW (18) 1) 31)
[mm] <0306> <0508> <0612>

16 10 4 25 16

(1A)

25 16 10 | 6.3 4
(1C) | (1A)

Rated Voltage

10000pF(103)
22000pF(223)
47000pF(473)
0.10pF(104)
0.22uF(224)
0.47pF(474)
1.0pF(105)

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

Controlled ESR Low ESL Type X7S(C7) Characteristics

_ ex.5: T Dimension [mm]
LxW O.g-xsl).G
Ll <0306>
Rated Voltage 4

[Vdc] (0G)

ESR| 100 | 220 | 470 | 1000
Capacitance (EO01) | (EO3) | (EO5) | (EQ7)

1.04F(105)

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

CO2E.pdf
10.12.20
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Capacitance Table

c 38
[J) =
g z Eight Terminals Low ESL Type X7S(C7)/X7R(R7) Characteristics
50 _ ex.5: T Dimension [mm]
* o Lxw |1.6x0.8 2.0x1.25 3.2x1.6
(18) (21) (31)
[mm] 06035 <0805> <1206>
Rated Voltage| 4 | 25 | 16 | 10 | 63 | 4 | 16 | 10 | 4
Capacitance [vdc]| (0G) | (1E) | (1C) | (1A) | (0J) | (OG) | (1C) | (1A) | (0G)
8 10000pF(103)
738 22000pF(223)
< = 47000pF(473)
o 0.10uF(104)
0.22UF(224)
0.47UF(474)
1.04F(105)
2.2UF(225)
4.7uF(475)

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

_
(%9}
L
2
o
J

LLC Series

Eight Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile
_ ex.5: T Dimension [mm]

2.0x1.25 3.2x1.6
Lxw 1) 31)
<0805> <1206>

[mm]

Rated Voltage 16

10000pF(103)
22000pF(223)
47000pF(473)
0.10pF(104)
0.22uF(224)
0.47uF(474)
1.04F(105)
2.2UF(225)
4.7F(475)

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

High-Q
GJM Series

GQM Series

High Frequency

Ten Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile
_ ex.5: T Dimension [mm]

2.0x1.25 3.2x16
LxW 1) (31)
<0805> <1206>
16 | 63| 4 | 16 | 10 | 63
0 | 0o) | ac) | aa | ©9)

[mm]

GMA Series

Rated Voltage

Monolithic Microchip

10000pF(103)
22000pF(223)
47000pF(473)
0.10pF(104)
0.22uF(224)
0.47pF(474)
1.04F(105)
2.2UF(225)

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

For Bonding
GMD Series

Product Information

N | suuRata
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Reversed Geometry Low ESL Type X7R(R7)/X7S(C7)/X6S(C8) Characteristics =0
LxW [mm] 0.5x1.0(15)<0204> 8 ;
Rated Volt. [Vdc] 6.3(0J) ‘ 4(0G) E g
Capacitance Tolerance Part Number
0.10pF(104) |  +20%(M) LLL153C80J104MEO1E*
0.22pF(224) |  +20%(M) LLL153C80J224ME14E*
0.47uF(474) | +20%(M) LLL153C70G474ME17E*
LLL153 Series 4V/0.47pF(L: 0.5+0.07/-0.03mm) é
g3
LW [mm] 0.8x1.6(18)<0306> < >
Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A) O
Capacitance Tolerance Part Number
2200pF(222) |  +20%(M) LLL185R71H222MAO1L
4700pF(472) |  +20%(M) LLL185R71H472MAOLL
10000pF(103) |  +20%(M) LLL185R71E103MAOQ1L "
22000pF(223) | +20%(M) LLL185R71E223MAO1L ﬁ %
47000pF(473) | +20%(M) LLL185R71C473MAOILL 2 8
0.10pF(104) |  +20%(M) LLL185R71A104MAO1L -4
0.22uF(224) |  +20%(M) LLL185R71A224MAO1L
LXW [mm] 0.8x1.6(18)<0306>
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number o .g
0.47UF(474) |  +20%(M) LLL185C70G474MAOLL S0
1.0pF(105) |  +20%(M) LLL185C70G105MEO2L* T 5
2.2uF(225) | +20%(M) LLL185C70G225MEO1L*
LXW [mm] 1.25x2.0(21)<0508>
Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C) 10(1A) -
Capacitance Tolerance Part Number % 8
10000pF(103) |  +20%(M) LLL216R71H103MAO1L % %
22000pF(223) |  +20%(M) LLL216R71H223MAO1L E g
47000pF(473) |  +20%(M) LLL216R71E473MAO1L %’ o
0.10uF(104) |  +20%(M) LLL216R71E104MAOQ1L
0.22uF(224) +20%(M) LLL219R71C224MAO1L LLL216R71A224MAO1L
0.47UF(474) |  +20%(M) LLL219R71A474MAO1L 2
1.0pF(105) | +20%(M) LLL219R71A105MAO1L § @
LxXW [mm] 1.25x2.0(21)<0508> _g <
Rated Volt. [Vdc] 4(0G) =5
Capacitance Tolerance Part Number é
2.2UF(225) | +20%(M) LLL219C70G225MA01L
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2). > o
=8
g3
:
£
o
£
3]
. . . . . =}
(Part Numben S s ammerons (W Qomerson () 3
O 6606 6 006 00 @cCapacitance Tolerance ©Individual Specification Code  @Packaging &

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Reversed Geometry Low ESL Type X7R(R7)/X5R(R6) Characteristics |
LXW [mm] 1.6x3.2(31)<0612>
Rated Volt. [Vdc] 50(1H) | 25(1E) | 16(1C) 10(1A)
Capacitance Tolerance Part Number
10000pF(103) | +20%(M) LLL317R71H103MAO1L
22000pF(223) |  +20%(M) LLL317R71H223MAO1L
47000pF(473) |  +20%(M) LLL317R71H473MAO1L
0.10uF(104) +20%(M) LLL31IMR71H104MAO1L LLL317R71E104MAO1L
0.22uF(224) |  +20%(M) LLL31MR71E224MAO1L LLL317R71C224MAO01L
0.47uF(474) +20%(M) LLL31IMR71E474MAO1L LLL317R71C474MAO1L
1.0puF(105) +20%(M) LLL31MR71C105MAOQ1L LLL317R71A105MAOQ1L
2.2UF(225) |  +20%(M) LLL31MR71A225MAOQ1L
LXW [mm] 1.6x3.2(31)<0612>
Rated Volt. [Vdc] 6.3(0J)
Capacitance Tolerance Part Number
2.2uF(225) +20%(M) LLL317R70J225MAOQ1L
4. 7uF(475) +20%(M) LLL31MR70J475MAOQ1L
10pF(106) +20%(M) LLL31MR60J106MEO1L*
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2).
Reversed Geometry Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile
LXW [mm] 0.8x1.6(18)<0306>
Rated Volt. [Vdc] 25(1E) | 16(1C) | 10(1A) 4(0G)
Capacitance Tolerance Part Number
10000pF(103) | +20%(M) LLL185R71E103MAL1L
22000pF(223) |  +20%(M) LLL185R71C223MA11L
47000pF(473) |  +20%(M) LLL185R71C473MA11L
0.10pF(104) |  +20%(M) LLL185R71A104MA11L
0.22uF(224) | +20%(M) LLL185C70G224MA11L
LXW [mm] 1.25x2.0(21)<0508>
Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A)
Capacitance Tolerance Part Number
10000pF(103) +20%(M) LLL215R71H103MA11L
22000pF(223) |  +20%(M) LLL215R71E223MA11L
47000pF(473) |  +20%(M) LLL215R71C473MA11L
0.10pF(104) | +20%(M) LLL215R71C104MA11L
0.22uF(224) |  +20%(M) LLL215R71A224MA11L
LXW [mm] 1.25x2.0(21)<0508>
Rated Volt. [Vdc] 6.3(0J) | 4(0G)
Capacitance Tolerance Part Number
0.47uF(474) |  +20%(M) LLL215R70J474MA11L
1.04F(105) |  +20%(M) LLL215C70G105MA11L
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
(Part Number) @ empereture Characiersics  @Rated vorage @Capaaionce.
O 006 606 006 00 @Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Reversed Geometry Low ESL Type X7R(R7) Characteristics-Low Profile | Y
©
e
c O
LxW [mm] 1.6x3.2(31)<0612> g ;
Rated Volt. [Vdc] 50(1H) 25(1E) | 16(1C) | 10(1A) 5%
Lo
Capacitance Tolerance Part Number
10000pF(103) |  +20%(M) LLL315R71H103MA11L
22000pF(223) | +20%(M) LLL315R71H223MA11L
47000pF(473) | +20%(M) LLL315R71E473MA11L
0.10uF(104) |  +209%(M) LLL315R71E104MA11L 3
0.22uF(224) | +20%(M) LLL315R71C224MA11L g3
0.47UF(474) |  +20%(M) LLL315R71A474MA11L < ;
The part number code is shown in () and Unit is shownin[]. ~ <>: EIA [inch] Code o
Controlled ESR Low ESL Type X7S(C7) Characteristics |
%]
= .Q
LxW [mm] 0.8x1.6(18)<0306> 2%
Rated Volt. [Vdc] 40G) :0
ESR [mQ] 100(E01) 220(E03) | 470(E05) | 1000(E07) -4
Capacitance Tolerance Part Number
10000pF(103) +20%(M) LLR185C70G105MEOQ1L* LLR185C70G105MEQ3L* ‘ LLR185C70G105MEO5L* ‘ LLR185C70G105MEOQ7L*

The part number code is shown in (') and Unit is shown in [].

< >: EIA [inch] Code

* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2).

Eight Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics

LxW [mm]

1.6x0.8(18)<0603>

Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number
0.10uF(104) |  +20%(M) LLA185C70G104MAO01L
0.22uF(224) | +20%(M) LLA185C70G224MAO01L
0.47uF(@474) | +20%(M) LLA185C70G474MAO1L
1.0uF(105) |  +20%(M) LLA185C70G105MEQ1L*
2.2uF(225) |  +20%(M) LLA185C70G225ME16L*
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
10000pF(103) |  +20%(M) LLA219R71E103MAO1L
22000pF(223) | +20%(M) LLA219R71E223MAO01L
47000pF(473) +20%(M) LLA219R71E473MAO1L
0.10uF(104) |  +20%(M) LLA219R71C104MAOQ1L
0.22uF(224) | +20%(M) LLA219R71C224MA01L
0.47uF(@474) | +20%(M) LLA219R71A474MAO1L
1.0uF(105) |  +20%(M) LLA219R70J105MAO1L
LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number
2.2uF(225) |  +20%(M) LLA219C70G225MA01L
4.7UF(475) |  +20%(M) LLA219C70G475MEQ1L*

The part number code is shown in (') and Unit is shown in [].

< >! EIA [inch] Code

* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2).
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Eight Terminals Low ESL Type X7R(R7) Characteristics |
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 16(1C) 10(1A) ‘ 4(0G)
Capacitance Tolerance Part Number
0.10pF(104) | +20%(M) LLA319R71C104MAO1LL
0.22uF(224) |  +20%(M) LLA319R71C224MAO1L
0.47UF(474) |  +20%(M) LLA319R71C474MAOLL
1.0uF(105) +20%(M) LLA31MR71C105MAOQ1L LLA319R71A105MAOQ1L
2.2uF(225) +20%(M) LLA31MR71A225MA01L LLA319R70G225MA01L
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
Eight Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile |
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
10000pF(103) | +20%(M) LLA215R71E103MA14L
22000pF(223) |  +20%(M) LLA215R71E223MA14L
47000pF(473) |  +20%(M) LLA215R71C473MA14L
0.10pF(104) |  +20%(M) LLA215R71C104MA14L
0.22uF(224) |  +20%(M) LLA215R71A224MA14L
0.47uF(474) |  +20%(M) LLA215R70J474MA14L
LxW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 4(0G) 16(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
0.22uF(224) | +20%(M) LLA315R71C224MA14L
0.47UF(474) |  +20%(M) LLA315R71A474MA14L
1.0uF(105) +20%(M) LLA215C70G105MA14L LLA315R70J105MA14L
2.2uF(225) +20%(M) LLA215C70G225ME11L* LLA315R70J225MA14L
4.TUF(475) |  +20%(M) LLA215C70G475ME19L*
Ten Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile |
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
10000pF(103) +20%(M) LLM215R71E103MA11L
22000pF(223) |  +20%(M) LLM215R71E223MA11L
47000pF(473) |  +20%(M) LLM215R71C473MA11L
0.10pF(104) |  +20%(M) LLM215R71C104MA11L
0.22uF(224) +20%(M) LLM215R70J224MA11L
0.47uF(474) |  +20%(M) LLM215R70J474MA11L
1.0uF(105) |  +20%(M) LLM215C70G105MA11L
2.2UF(225) |  +20%(M) LLM215C70G225ME11L*
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 16(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
0.10pF(104) |  +20%(M) LLM315R71C104MA11L
0.22uF(224) |  +20%(M) LLM315R71C224MA11L
0.47uF(474) |  +20%(M) LLM315R71A474MA11L
2.2uF(225) |  +20%(M) LLM315R70J225MA11L
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2).
(Part Number) H @ empereture Characiersics  @Rated vorage @Capaaionce.
O 006 606 006 00 @Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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LLL/LLR/LLA/LLM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1).

; . . i T B
When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2). o £
c O
No. Item Specifications Test Method 8 ;
- 5 0
Operating L O
1 | Temperature R7, C7: =55 to +125°C
Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V™? or V°*, ”
whichever is larger, should be maintained within the rated Q
voltage range. = g
Appearance No defects or abnormalities Visual inspection < ;
4 | Dimensions Within the specified dimension Using calipers O
No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.
Insulation C=0.047uF: More than 10,000MQ The insulation resistance should be measured with a DC voltage
6 . C>0.047uF: More than 500Q - F not exceeding the rated voltage at 25°C and 75%RH max. and g
Resistance . - < ; = Q0
C: Normal Capacitance within 2 minutes of charging. & o)
n
7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at 25°C at the % 0
frequency and voltage shown in the table. -4
Dissipation Factor | W~V 25V min.; 0.025 max. Frequency: 10.1kHz
g | ~ioSIPANONFACION | vy v - 16v/10V max.; 0.035 max. Voltage: 1+0.2Vrms _
(D.F) W.V.: 6.3V max. 0.05 max. *For LLA185C70G474, the capacitance should be measured
unsing a voltage of 0.5+0.1Vrms.
The capacitance change should be measured after 5 min. at
each specified temperature stage. o
Step Temperature (°C) @ b
1 25+2 52
2 —5543 T2
Temp. Range Reference 3 25+2 ©
Capacitance Char. '?; o 9 Temp Cap.Change 4 1253
L R7 | —55t0+125 25°C Within £15% > 252
Characteristics C7 5510 +125 25°C Within £22% The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table should
be within the specified ranges. 5 "
« Initial measurement. S o
Perform a heat treatment at 150+0/-10°C for one hour and then = g
set for 24+2 hours at room temperature. Perform the initial E’: s
measurement. c O
20
Solder the capacitor to the test jig (glass epoxy board) using a I
eutectic solder. Then apply 10N* force in parallel with the test
. - " . ) A
10 AdheSIV_e St‘rength No removal of the terminations or other defect should oceur. !Ig for 10__1 sec. The soldering should be done either with a_n
of Termination iron or using the reflow method and should be conducted with =
care so that the soldering is uniform and free of defects such as =
heat shock. *5N (LLL18 and LLA/LLM Series) 8 )
G2
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in S ]
. o " the same manner and under the same conditions as (10). The o
Capacitance | Within the specified tolerance . . . . ; = <
capacitor should be subjected to a simple harmonic motion Si=
N having a total amplitude of 1.5mm, the frequency being varied ° O
Vibration . . . c
11 . . . uniformly between the approximate limits of 10 and 55Hz. The o
Resistance W.V.: 25V min.; 0.025 max. s
: ) frequency range, from 10 to 55Hz and return to 10Hz, should
D.F. W.V.: 16V/10V max.; 0.035 max. . : . . .
: . be traversed in approximately 1 minute. This motion should be
W.V.: 6.3V max.; 0.05 max. . . .
applied for a period of 2 hours in each of 3 mutually
perpendicular directions (total of 6 hours).
(o 7}
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and % 2
) e N o . ) o
Solderability of 75% of the terminations are to be soldered evenly rosin (‘]ISOK 5902) (25% rosin in weight proportl.on)..Preheat ".ﬂ R
12 el and continuous! 80 to 120°C for 10 to 30 seconds. After preheating, immerse in m N
Y eutectic solder solution for 2+0.5 seconds at 230+5°C, or 5=
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C. oo
Appearance | No marking defects
Capacitance Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
Chzn o Within £7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder -
9 solution at 270+5°C for 10+0.5 seconds. Let sit at room _g
Resistance W.V.: 25V min.; 0.025 max. temperature for 2442 hours, then measure. @
13 | to Soldering | D.F. W.V.: 16V/10V max.; 0.035 max. g
Heat W.V.: 6.3V max.; 0.05 max. « |nitial measurement. =
- - Perform a heat treatment at 150+0/—10°C for one hour and =
LR More than 10,000MQ or 500Q - F (whichever is smaller) then let sit for 24+2 hours at room temperature. Perform the é
Dielectric No failure initial measurement. o
Strength a

Continued on the following page.
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LLL/LLR/LLA/LLM Series Specifications and Test Methods (1)

=z 0 ) ) When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1).
a 2 Continued from the preceding page. When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
S
|_°|_ [0) Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
Capacitance under the same conditions as (10).
Chzn o Within +7.5% Perform the five cycles according to the four heat treatments
9 listed in the following table. Let sit for 24+2 hours at room
W.V.: 25V min.; 0.025 max. temperature, then measure.
D.F. W.V.: 16V/10V max.; 0.035 max. Step 1 2 3 2
a2 14 l(;r:lserature W.V.: 6.3V max.; 0.05 max. Temp. (°C) Min. Operating| Room [Max. Operating| Room
2 @ I.R. More than 10,000MQ or 500Q - F (whichever is smaller) ' Temp. +0/=3 | Temp. | Temp. +3/-0 | Temp.
= g Time (min.) 30+3 2103 30+3 2t03
< Z ; ) « Initial measurement.
o Dielectric No failure Perform a heat treatment at 150+0/-10°C for one hour and
Strength then let sit for 24+2 hours at room temperature. Perform the

initial measurement.

Appearance | No marking defects

Capacitance | .., .
2 Humidity | change Within +12.5% Set the capacitor at 40+2°C and 90 to 95% humidity for 50012
(7') s 15 | (Steady - hours. Remove and let sit for 24+2 hours at room temperature,
Y State) | p.F. W.V.: 10V min.; 0.05 max. then measure.
20 W.V.: 6.3V max.; 0.075 max.
J |
- I.R. More than 1,000MQ or 50Q - F (whichever is smaller)

Appearance | No marking defects

Capacitance | ., .., .
Change Within £12.5% Apply the rated voltage at 40+2°C and 90 to 95% humidity for
16 Humidity - 500+12 hours. Remove and let sit for 24+2 hours at room
@ Load D.E. W.V.: 10V min.; 0.05 max. temperature, then measure. The charge/discharge current is

oL W.V.: 6.3V max.; 0.075 max. less than 50mA.

T O

< n More than 500MQ or 25Q - F

= L.R. . ;

T E (whichever is smaller)

© Appearance | No marking defects Apply 200% of the rated voltage for 1000+12 hours at the
Capacitance maximum operating temperature +3°C. Let sit for 24+2 hours
Chgn A Within £12.5% at room temperature, then measure. The charge/discharge
Hich 9 current is less than 50mA.
17 Tegm I W.V.: 10V min.; 0.05 max.

5’ " Loadp o W.V.: 6.3V max.; 0.075 max. «Initial measurement.

S Apply 200% of the rated DC voltage for one hour at the

> =z More than 1,000MQ or 50Q - F maximum operating temperature +3°C. Remove and let sit for

LF_L’ s I.R. (whichever is smaller) 24+2 hours at room temperature.

O Perform initial measurement.

20

ac

2

=

[3)

O n

G .2

=)

L <

£>

° O

(=
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LLL/LLR/LLA/LLM Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1). =0
When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2). S 2
c O
No. Item Specifications Test Method 8 ;
S
. @
Operating R6: -55 to +85°C E [0)
1 | Temperature R7, C7: =55 to +125°C
Range C8: -55to +105°C
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V** or V°*, ”
whichever is larger, should be maintained within the rated @
voltage range. = g
Appearance No defects or abnormalities Visual inspection < ;
4 | Dimensions Within the specified dimension Using calipers O

No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.

Insulation The insulation resistance should be measured with a DC voltage
6 50Q - F min. not exceeding the rated voltage at 25°C and 75%RH max. and

%]
i )
Resistance within 1 minute of charging. & S
n
7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at 25°C at the % 0
frequency and voltage shown in the table. -4
- Capacitance Frequency Voltage
g | Dissipation Factor | o oo o7 5. 0.120 max. C=10yF (10V min.) 1:0.1kHz 1.0£0.2Vrms
(D.F.) C=<10yF (6.3V max.) 1+0.1kHz 0.5£0.1Vrms
C>10uF 120+24Hz 0.5+0.1Vrms
The capacitance change should be measured after 5 min. at o
each specified temperature stage. o =
b i i ° <0
Char. Tempo Range Reference Cap. Change The ranges of capacitance change compar_ed with the 25°C S
- (°C) Temp. value over the temperature ranges shown in the table should T ;)
9 Terr:l crature R6 —55 to +85 Within +15% be within the specified ranges. )
Char‘;cteristics R7 | —55t0+125 . Within +15%
Cc7 -55to +125 Within +22% « Initial measurement.
C8 —55 to +105 Within +22% Perform a heat treatment at 150+0/-10°C for one hour and then
set for 24+2 hours at room temperature. Perform the initial
measurement. =
3)
Solder the capacitor to the test jig (glass epoxy board) using a qc, _@
eutectic solder. Then apply 10N* force in parallel with the test = %
; " ; i ; (9]
10 Adhesn/.e St.rength No removal of the terminations or other defect should occur. J.Ig for 10#1 sec. The soldering should be done either with a.n L=
of Termination iron or using the reflow method and should be conducted with c O
care so that the soldering is uniform and free of defects such as %’ O
heat shock. *5N (LLL15, LLL18, LLR18, LLA, LLM Series)
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in
Capacitance | Within the specified tolerance the same manner and u_nder the same conditions as (10_). The o
capacitor should be subjected to a simple harmonic motion =
having a total amplitude of 1.5mm, the frequency being varied é’ )
11 | Vibration uniformly between the approximate limits of 10 and 55Hz. The jopd
S o
DE. R6, R7, C7, C8: 0.120 max. frequency raqge, from '10 to 55Hz _and returln to 1QHz, should )
be traversed in approximately 1 minute. This motion should be = <
applied for a period of 2 hours in each of 3 mutually % (%
perpendicular directions (total of 6 hours). s
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and =
- o rosin (JIS-K-5902) (25% rosin in weight proportion). Preheat at
0,
12 _Srg?nei:;?;gay i Zij/c’ccgntt?:ut;:gmauons are to be soldered evenly 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
Y- eutectic solder solution for 2+0.5 seconds at 230+5°C, or
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C. 2%
Appearance | No marking defects Preheat the capacitor at 120 to 150°C for 1 minute. Immerse -g :g
e the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder m N
Chgn a R6, R7, C7, C8: Within £7.5% solution at 270+5°C for 10+0.5 seconds. 5 =
Resistance 9 Let sit at room temperature for 24+2 hours, then measure. oo
13 | toSoldering | D.F. R6, R7, C7, C8: 0.120 max.
Heat - « Initial measurement.
IR 50Q - F min. Perform a heat treatment at 150+0/—10°C for one hour and
Dielectric . then let sit for 24+2 hours at room temperature. Perform the c
No failure L o
Strength initial measurement. =
] ) £
Continued on the following page. ..E_’
=
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LLL/LLR/LLA/LLM Series Specifications and Test Methods (2)

=z 0 ) ) When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1).
a .% Continued from the preceding page. When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2).
=
8 g No. Item Specifications Test Method
S
|_°|_ % Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
Capacitance under the same conditions as (10).Perform the five cycles
R6, R7, C7, C8: Within £12.5% according to the four heat treatments listed in the following
Change )
table. Let sit for 24+2 hours at room temperature,
D.F. R6, R7, C7, C8: 0.120 max. then measure.
" Temperature | I.R. 50Q - F min. Step 1 2 3 4
2 14 | Sudden Temp. (°C)|Min. Operating| Room |Min. Operating| Room
= % Change ’ Temp. +0/-3 | Temp. | Temp. +0/~3 | Temp.
E = Time (min.) 30+3 2t03 30+3 2t03
= Dielectric No failure « Initial measurement
o Strength

Perform a heat treatment at 150+0/—-10°C for one hour and
then let sit for 2442 hours at room temperature. Perform the
initial measurement.

Appearance | No marking defects Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capacitance 500+£12 hours.
a 8 Chsn . R6, R7, C7, C8: Within +12.5% The charge/discharge current is less than 50mA.
m 5 Hich v Apply the rated DC voltage.
O o D.F. R6, R7, C7, C8: 0.2 max.
30O Temperature wInitial
oY high nitial measurement
- 15 Humidity Perform a heat treatment at 150+0/—10°C for one hour and
(Stead then let sit for 2442 hours at room temperature. Perform the
State)y initial measurement.
IL.R. 12.5Q - F min.
*Measurement after test
Perform a heat treatment at 150+0/—10°C for one hour and
& then let sit for 24+2 hours at room temperature, then measure.
T © ppearance | No marking defects pply % of the rated voltage for + ours at the
S% A N king def Apply 150% of th d vol for 1000+12 h h
% > Capacitance | R6, R7, C7, C8: Within +12.5% maximum opgratmg temperatu_re £3°C.
8 Change * LLL153C70GA74: Within +20% The charge/discharge current is less than 50mA.
D.F. R6, R7, C7, C8: 0.2 max. «Initial measurement
16 | Durabilit Perform a heat treatment at 150+0/—10°C for one hour and
y then let sit for 2442 hours at room temperature. Perform the
initial measurement.
3 ., IR. 250 - F min.
S *Measurement after test
= % Perform a heat treatment at 150+0/-10°C for one hour and
LF_L’ s then let sit for 24+2 hours at room temperature, then measure.
= 8 Within below ESR value at Frequency: 10+0.1MHz
2 *17 ESR ;%mg w:m:g Ig;(;olggg]n?g The ESR should be measured at room temperature with the
470mQ: Within 329 to 611mQ Equivalent of HP4294A.
= 1000mQ: Within 700 to 1300mQ
§ * LLR: This specification is only for LLR Type
5.8
53
L <
£>
° O
(=
()
=
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Chip Monolithic Ceramic Capacitors multata

i
23
1 1 o N
High-Q Type GJM Series S
Lo
\i}_#.{i\
m Features
1. Mobile Telecommunication and RF module, mainly X z
2. Improvement of telephone call quality, Low power E L 8
. . . L | =
Consumption, yield ratio improvement. L = @ 3
L H iz
it 1 i i z
m Applications L w o
VCO, PA, Mobile Telecommunication
Dimensions (mm)
Part Number 0 W T e o il
GJM03 0.6 +0.03 |0.3+0.03|0.3+0.03|0.1100.2 | 0.2
GJM15 1.0 +0.05 0.5 +0.05 [ 0.5 +0.05 [0.15t0 0.35| 0.3 *
4 @
w0 =
i &
o
-
-

0
Q2
=
@
n
=
3
(O]

High Frequency
GQM Series

Monolithic Microchip
GMA Series

For Bonding
GMD Series
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For General
GRM Series

Array

GNM Series

Low ESL
LL[] Series

High Frequency
GQM Series

Monolithic Microchip

For Bonding
GMD Series
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GMA Series

CO2E.pdf
10.12.20

Capacitance Table

Temperature Compensating Type COG(5C)/COH(6C) Characteristics

_ ex.3: T Dimension [mm]
oW 0.8(3%.3 1.(0{;0).5 oW o.g)xg.s 1'(01X£)'5 oW 0'3))(33'3 18.ng5
mm]|  <0201>  |<0402> mml|  <0201>  |<0402> (mml|  <0201>  |<0402>
Rated Voltage| 25 6.3 50 Rated Voltage| 25 6.3 50 Rated Voltage| 25 6.3 50
Capacitance [vdc]| (1E) | (0J) | (1H) Capacitance [vdc]| (1E) | (0J) | (1H) Capacitance [vdc]| (1E) | (0J) | (1H)
0.1pF(R10) 5.0pF(5R0) 9.9pF(9R9)
0.2pF(R20) 5.1pF(5R1) 10pF(100) | 8 |
0.3pF(R30) 5.2pF(5R2) 11pF(110)
0.4pF(R40) 5.3pF(5R3) 12pF(120)
0.5pF(R50) 5.4pF(5R4) 13pF(130)
0.6pF(R60) 5.5pF(5R5) 15pF(150)
0.7pF(R70) 5.6pF(5R6) 16pF(160)
0.8pF(R80) 5.7pF(5R7) 18pF(180)
0.9pF(R90) 5.8pF(5R8) 20pF(200)
1.0pF(1RO) 5.9pF(5R9) 22pF(220)
1.1pF(1R1) 6.0pF(6RO) | 3 | 24pF(240)
1.2pF(1R2) 6.1pF(6R1) 27pF(270)
1.3pF(1R3) 6.2pF(6R2) 30pF(300)
1.4pF(1R4) 6.3pF(6R3) 33pF(330)
1.5pF(1R5) 6.4pF(6R4)
1.6pF(1R6) 6.5pF(6R5)
1.7pF(1R7) 6.6pF(6R6)
1.8pF(1R8) 6.7pF(6R7)
1.9pF(1R9) 6.8pF(6R8)
2.0pF(2R0) 6.9pF(6R9)
2.1pF(2R1) 70pF7RO) | 3 |
2.2pF(2R2) 7.1pF(7R1)
2.3pF(2R3) 7.2pF(7R2)
2.4pF(2R4) 7.3pF(7R3)
2.5pF(2R5) 7.4pF(TR4)
2.6pF(2R6) 7.5pF(7R5)
2.7pF(2R7) 7.6pF(7R6)
2.8pF(2R8) 7.7pF(7R7)
2.9pF(2R9) 7.8pF(7R8)
3.0pF(3R0) 7.9pF(7R9)
3.1pF(3R1) 8.0pFBRO) | 3 |
3.2pF(3R2) 8.1pF(8R1)
3.3pF(3R3) 8.2pF(8R2)
3.4pF(3R4) 8.3pF(8R3)
3.5pF(3R5) 8.4pF(8R4)
3.6pF(3R6) 8.5pF(8R5)
3.7pF(3R7) 8.6pF(8R6)
3.8pF(3R8) 8.7pF(8R7)
3.9pF(3R9) 8.8pF(8R8)
4.0pF(4R0) 8.9pF(8R9)
4.1pF(4R1) 9.0pF@QRO) | 3 |
4.2pF(4R2) 9.1pF(9R1)
4.3pF(4R3) 9.2pF(9R2)
4.4pF(4R4) 9.3pF(9R3)
4.5pF(4R5) 9.4pF(9R4)
4.6pF(4R6) 9.5pF(9R5)
4.7pF(4RT7) 9.6pF(9R6)
4.8pF(4R8) 9.7pF(9R7)
4.9pF(4R9) 9.8pF(9R8)

The part number code is shown in (') and Unit is shown in [].

88

< >: EIA [inch] Code
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Temperature Compensating Type COG(5C) Characteristics

i
o =
LXW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> g 2
Rated Volt. [Vdc] 25(1E) 50(1H) 5 x
Capacitance Tolerance Part Number & O
0.1pF(R10) | +0.05pF(W) GJM1555C1HR10WB01D
| s01pF®) | | GJM1555C1HR10BBOID
0.2pF(R20) | +0.05pF(W) | GJM0335C1ER20WBO01D | GJM1555C1HR20WB01D
| $0.1pF(B) | GJMO335C1ER20BBOID | GJMI1555C1HR20BBOID - [
0.3pF(R30) | +0.05pF(W) | GJMO0335C1ER30WB01D | GJM1555C1HR30WB01D gg
| +0.1pF(B) | GJMO335C1ER30BBOID | GJM1555C1HR30BBOID <3
0.4pF(R40) | +0.05pF(W) | GJM0335C1ER40WB01D | GJM1555C1HR40WB01D ©)
| %0.1pF(B) | GJMO335C1ER40BBOID | GJMI1555C1HRA0BBOID -
0.5pF(R50) | +0.05pF(W) | GIJM0335C1ER50WBO01D | GJM1555C1HR50WB01D
| +0.1pF(B) | GJMO335C1ER50BBOID | GJMI1555C1HRS0BBOID -
0.6pF(R60) | +0.05pF(W) | GJM0335C1ER60WBO01D | GJM1555C1HR60WBO01D @
| +0.1pF(B) | GJMO335C1ER60BBOID | GJMI1555CIHRE0BBOID - ? T
O.7pF(R70) | 2005pF(W) | GIMO33SCIERTOWBOID | GIMISSSCIHRTOWBOLD 20
+0.1pF(B) GJMO0335C1ER70BB01D GJM1555C1HR70BB01D = =
0.8pF(R80) | +0.05pF(W) | GIJM0335C1ER80WB01D | GJM1555C1HR80WBO01D
| $0.1pF(B) | GJMO335C1ER80BBOID | GJMI1555C1HRS0BBOID -
0.9pF(R90) | +0.05pF(W) | GJM0335C1ER90WBO01D | GJM1555C1HR90WBO01D
| $0.1pF(B) | GJMO335C1ER90BBOID | GJMI1555CIHRI0BBOID -
1.0pF(1R0) | £0.05pF(W) | GJMO0335C1E1ROWB01D | GJM1555C1H1RO0WBO01D é
| $0.1pF(B) | GJMO335CIEIROBBOID | GJMI1555C1HIROBBOID - &
| %0.25pF(C) | GJMO335C1EIROCBOID | GJMI1555C1HIROCBOID - %
1.1pF(1R1) | +0.05pF(W) | GJMO0335C1E1R1WB01D | GJM1555C1H1R1WBO01D
| $0.1pF(B) | GJMO335CIEIR1BBOID | GJMI1555CIHIR1BBOID -
| £0.25pF(C) | GJMO335CIEIRICBOID | GJMI1555CIHIRICBOID -
1.2pF(1R2) | +0.05pF(W) | GJMO0335C1E1IR2WBO01D | GJM1555C1H1IR2WB01D -
| %0.1pF(B) | GJMO335C1EIR2BBOID | GJMI1555CIHIR2BBOID | -5
| %0.25pF(C) | GJMO335CIEIR2CBOID | GJMI1555C1HIR2CBOID - =
L3pF(1R3) | 0.05pFW) | GIMO33SCIELRIWBOID | GIMISSSCIHIRIWBOLD T
|_*0.1pF(B) | GIMO33CIEIRIBBOID | GIMISSSCIHIRIBBOLD 20
+0.25pF(C) GJMO0335C1E1R3CB01D GJM1555C1H1R3CBO01D
1.4pF(1R4) | +0.05pF(W) | GJMO0335C1EIR4WBO01D | GIM1555C1HIR4WB01D
| *01pF(@) | GIMOIISCIEIR4BBOID | GIMISSSCIHIRABBOLD 2
+0.25pF(C) GJMO0335C1E1R4CB0O1D GJM1555C1H1R4CBO01D cé 17
LSPF(LRS) | 0.05pFW) | GIMO33SCIELRSWBOID | GIMISSSCIHIRSWBOLD g3
|_*0.1pF(B) | GIMO33CIEIRSBBOID | GIMISSSCIHIRSBBOLD 2 <
+0.25pF(C) GJMO0335C1E1R5CB01D GJM1555C1H1R5CB01D % (23
1.6pF(1R6) | +0.05pF(W) | GJMO0335C1EIR6WB01D | GJM1555C1IHIR6WBO1D 5
| %0.1pF(B) | GJMO335C1EIR6BBOID | GJMI1555CIHIR6BBOID =
| %0.25pF(C) | GJMO335C1EIR6CBOID | GJMI1555C1HIR6CBOID -
LTPF(LR7) | 0.05pFW) | GIMO33SCIELRTWBOID | GIMISSSCIHIRTWBOLD o
| *0.1pF(B) | GIMO33CIEIRTBBOID | GIMISSSCIHIRTBBOLD =
+0.25pF(C) GJMO0335C1E1R7CB0O1D GJM1555C1H1IR7CBO01D c§ (8
1.8pF(1R8) | +0.05pF(W) | GJM0335C1E1R8WB01D | GJM1555C1H1R8WBO01D 5=
| %0.1pF(B) | GJMO335C1EIR8BBOID | GJMI1555CIHIR8BBOID = ©
| £0.25pF(C) | GJMO335C1EIR8CBOID | GJMI1555C1HIR8CBOID -
1.9pF(1R9) | +0.05pF(W) | GJMO0335C1E1R9WBO01D | GJM1555C1H1IR9WBO01D
| %0.1pF(B) | GJMO335CIEIR9BBOID | GJMI1555CIHIR9BBOID - 5
| %0.25pF(C) | GJMO335C1EIRICBOID | GJMI1555CIHIR9CBOID - E
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code "g
3}
. . . . . =}
part o G S ey oS L) Qomersen |8
O 6606 6 006 00 @cCapacitance Tolerance ©Individual Specification Code  @Packaging &

Packaging Code in Part Number shows STD 180mm Reel Taping.

| suuRata v
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Temperature Compensating Type COG(5C) Characteristics

=R
2 o
8 g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
2.0pF(2R0O) | +0.05pF(W) GJMO0335C1E2ROWBO01D GJM1555C1H2R0WB01D
| %0.1pF(B) | GJMO335C1E2ROBBOID | GJMI1555C1H2ROBBOID -
| %0.25pF(C) | GJMO335C1E2ROCBOID | GJMI1555C1H2ROCBOID -
g 2.1pF(2R1) | +0.05pF(W) | GJIJMO0335C1E2R1WB01D | GJM1555C1H2R1WB01D
238 | +0.1pF(B) | GJMO335CIE2R1BBOID | GJM1555CIH2RIBBOID
<3 | +0.25pF(C) | GJMO335CIE2RICBOID | GJM1555CIH2RICBOID |
o 2.2pF(2R2) | +0.05pF(W) | GJMO0335C1E2R2WBO01D | GIJM1555C1H2R2WB01D
| +0.1pF(B) | GJMO335C1E2R2BBOID | GJM1555CIH2R2BBOID |
| $0.25pF(C) | GJMO335C1E2R2CBOID | GJM1555C1H2R2CBOID
2.3pF(2R3) | +0.05pF(W) | GJMO0335C1E2R3WB01D | GJM1555C1H2R3WB01D
U, | +0.1pF(B) | GJMO335CIE2R3BBOID | GJM1555CIH2R3BBOID
2 | +0.25pF(C) | GJMO335CIE2R3CBOID | GJM1555CIH2R3CBOID
20 2.4pF(2R4) | *0.05pF(W) | GJMOS35CIE2RAWBO0ID | GIMISS5CIHZRAWBOLD
-3 +0.1pF(B) GJMO0335C1E2R4BB01D GJM1555C1H2R4BB01D

+0.25pF(C) GJMO0335C1E2R4CB01D GJM1555C1H2R4CB01D
2.5pF(2R5) | #0.05pF(W) | GJMO0335C1E2R5WBO01D | GJM1555C1H2R5WB01D

+0.25pF(C) | GIMO335CL1E2R5CBO1D | GJIM1555C1H2R5CBOLD
2.6pF(2R6) | +0.05pF(W) | GJM0335C1E2R6WB01D | GIJM1555CIH2RE6WB01D

GJMO0335C1E2R6CB01D GJM1555C1H2R6CB0O1D
2.7pF(2R7) | £0.05pF(W) | GJMO0335C1E2R7WBO01D | GJM1555C1H2R7WBO01D
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e)

+0.25pF(C) | GIMO335CL1E2R7CBO1D | GJIM1555C1H2R7CBO1D
2.8pF(2R8) | +0.05pF(W) | GJM0335C1E2R8WB01D | GJM1555CIH2R8WB01D

>
£ 8 | +0.1pF(B) | GJMO335C1E2R8BBOID | GJM1555C1H2R8BBOID
=3 | +0.25pF(C) | GJMO335C1E2R8CBOID | GJM1555CIH2R8CBOID
=t 2.9pF(2R9) | £0.05pF(W) | GJMOS35CIE2RIWBOID | GIMISS5CIHZROWBOID
= | _*0.1pF(B) | GJIMO335CIEZRIBBOID | GIMISS5CIHZRIBBOID
+0.25pF(C) GJMO0335C1E2R9CB01D GJM1555C1H2R9CBO01D
3.0pF(3R0O) | +0.05pF(W) | GJMO0335C1E3ROWBO1D | GJM1555C1IH3ROWBO01D
2 | *0.1pF(B) | GIMO3ICIEIROBBOID | GIMISSSCIHIROBBOID
§ » +0.25pF(C) GJMO0335C1E3ROCB01D GJM1555C1H3R0CB01D
S § 3.1pF(3R1) | £0.05pF(W) | GJMOSSSCIESRIWBOID | GIMISS5CIHIRIWBOID
£ < | _*0.1pF(B) | GJMO33SCIESRIBBOID | GIMISSSCIHIRIBBOLD
SO +0.25pF(C) GJMO0335C1E3R1CB01D GJM1555C1H3R1CB01D
é 3.2pF(3R2) | +0.05pF(W) | GJMOSSSCIESR2WBOLD | GIMISS5CIH3R2WBOLD
+0.1pF(B) GJMO0335C1E3R2BB01D GJIM1555C1H3R2BB01D
| +0.25pF(C) | GJMO335CIE3R2CBOID | GJM1555CIH3R2CBOID
=0 3.3pF(3R3) | £0.05pF(W) | GJMOSSSCIESRSWBOID | GIMISS5CIHIRIWBOID
5 | _*0.1pF(B) | GJIMO33SCIESRIBBOID | GIMISSSCIHIRIBBOLD
é 2 +0.25pF(C) GJMO0335C1E3R3CB01D GJM1555C1H3R3CB01D
53 3.4pF(3R4) | +0.05pF(W) | GIMOSSSCIESRAWBOLD | GIMISSSCIHSRAWBOLD
+0.1pF(B) GJMO0335C1E3R4BB01D GJIM1555C1H3R4BB01D
| +0.25pF(C) | GJMO335CIE3RACBOID | GJM1555CIH3RACBOID
3.5pF(3R5) | +0.05pF(W) | GJMO0335C1E3R5WB01D | GJM1555C1H3R5WB01D
s | +0.1pF(B) | GJMO335CIE3REBBOID | GJM1555CIM3RSBBOID
g | +0.25pF(C) | GJMO335CIE3RECBOID | GJM1555CIH3RSCBOID
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
§ canme ] G empeare craanestes @oerione | ool
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics

T3
2o
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 x
Capacitance Tolerance Part Number & O
3.6pF(3R6) | +0.05pF(W) | GJMO0335C1E3R6WB01D | GJM1555C1H3R6WB01D
| +0.1pF(B) | GJMO335CIE3R6BBOID | GJM1555CIH3RGBBOID
| $0.25pF(C) | GJMO335C1E3R6CBOID | GJM1555CIH3RG6CBOID
3.7pF(38R7) | +0.05pF(W) | GJMO0335C1E3R7WB01D | GJM1555C1H3R7WB01D _g
| +0.1pF(B) | GJMO335CIE3R7BBOID | GJMIS55CIH3R7BBOID 33
| +0.25pF(C) | GJMO335CIE3R7CBOID | GJM1S55CIH3R7CBOID | <z
3.8pF(3R8) | +0.05pF(W) | GJMO0335C1E3R8WB01D | GJM1555C1H3R8WB01D O
| +0.1pF(B) | GJMO335CIE3R8BBOID | GJM1555CIH3R8BBOID
| $0.25pF(C) | GJMO335C1E3R8CBOID | GJM1555CIH3R8CBOID
3.9pF(3R9) | +0.05pF(W) | GIJMO0335C1E3R9WBO01D | GJM1555C1H3R9WB01D
| +0.1pF(B) | GJMO335CIE3ROBBOID | GJM1555CIH3R9BBOID v
| +0.25pF(C) | GJMO335C1E3ROCBOID | GJMIS55CIH3RICBOID ? T
4.0pF(4R0) | +0.05pF(W) | GJMOS3S5CIEAROWBOID | GIMIS55CIHAROWBOLD 20
+0.1pF(B) GJMO0335C1E4R0BB01D GJM1555C1H4R0BB01D -4

+0.25pF(C) GJMO0335C1E4R0CBO1D GJM1555C1H4R0CB0O1D
4.1pF(4R1) | +0.05pF(W) | GIM0335C1E4R1WBO01D | GJM1555C1H4R1IWB01D

+0.25pF(C) | GIMO335CL1E4RICBOID | GJIM1555C1H4R1CBOLD
4.2pF(4R2) | +0.05pF(W) | GIMO335C1E4R2WBO1D | GIM1555CIHAR2WBO1D

GJMO0335C1E4R2CB01D GJM1555C1H4R2CB01D
4.3pF(4R3) | +0.05pF(W) | GIM0335C1E4R3WBO01D | GIJM1555C1H4R3WB01D
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+0.25pF(C) | GJMO335C1E4R3CBOID | GJIM1555C1HAR3CBO1D
4.4pF(4R4) | +0.05pF(W) | GIJMO335C1E4RAWBO01D | GIM1555C1H4RAWBO1D

>
| +0.1pF(B) | GJMO335CIE4R4BBOID | GJM1555CIH4RABBOID -5
| +0.25pF(C) | GJMO335CIE4RACBOID | GIMI1555C1H4RACBOID =
4.5pF(ARS) | 005pF(W) | GIMOIISCLEARSWBOID | GIMISSSCIHARSWBOLD 5=
| *01pF(B) | GIMO33SCIEARSBBOID | GIMISSSCIHARSBBOLD 2o
+0.25pF(C) GJIMO0335C1E4R5CB01D GJIM1555C1H4R5CB01D
4.6pF(4R6) | +0.05pF(W) | GIM0335C1E4R6WBO01D | GIJM1555C1H4R6WB01D
| S01pFB) | GIMOSIHCIEIRGBBOID | GIMISSSCIHIRGSBOID =
+0.25pF(C) GJMO0335C1E4R6CB01D GJIM1555C1H4R6CB0O1D § 1)
4.7pF(4R7) | *0.05pF(W) | GJIMOSS5CIE4R7WBOLD | GIMISSSCIHARTWBOLD s E
| _*0.1pF(B) | GJIMO33SCIEARTBBOID | GIMISS5CIHARTBBOLD £<
+0.25pF(C) GJIMO0335C1E4R7CB01D GJIM1555C1H4R7CB01D % (23
4:8pF(4RS) | +0.05pF(W) | GIMOSSSCLEARSWBOLD | GIMLSSSCLHARSWBOLD g
+0.1pF(B) GJM0335C1E4R8BB01D GJIM1555C1H4R8BB01D
| +0.25pF(C) | GIMO335CIE4RSCBOID | GIMI1555C1H4RSCBOID
4.9pF(4R9) | 0.05pFW) | GIMOIISCLEARIWBOID | GIMISSSCIHARIWBOLD o n
| *01pF(B) | GIMO33SCIEARIBBOID | GIMISSSCIHARIBBOLD §¢
+0.25pF(C) GJM0335C1E4R9CB0O1D GJIM1555C1H4R9CB0O1D c§ (8
5.0pF(SR0) | 0.05pF(W) | GIMO33SCIESROWBOLD | GIMISSSCIHSROWBOLD 53
+0.1pF(B) GJMO0335C1E5R0BB0O1D GJIM1555C1H5R0BB01D
| +0.25pF(C) | GIMO335C1ESROCBOID | GIMI1555C1HSROCBOID -
5.1pF(5R1) | +0.05pF(W) | GJMO0335C1E5R1WB01D | GJM1555C1H5R1WBO01D
| +0.1pF(B) | GJMO0335CIESR1BBOID | GJMI1555C1HSR1BBOID - s
| +0.25pF(C) | GJMO335CIESRICBOID | GIMI1555CIHSRICBOID - g
| +0.5pF(D) | GJMO335CIESRIDBOID | GJM1555CIHSRIDBOID s
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code é
3
o
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Temperature Compensating Type COG(5C) Characteristics

=R
2 o
8 g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
5.2pF(5R2) | +0.05pF(W) | GJMO0335C1E5R2WB01D | GJM1555C1H5R2WBO01D
| +0.1pF(B) | GJMO335CIE5R2BBOID | GJM1555CIHSR2BBOID
| +0.25pF(C) | GJMO335C1E5R2CBOID | GJM1555CIHSR2CBOID
4 | +0.5pF(D) | GJMO335CIE5R2DBOID | GJM1555CIHSR2DBOID
E% 5.3pF(5R3) | +0.05pF(W) | GJMO0335C1E5R3WB01D | GJM1555C1H5R3WB01D
< S019F(®) | GIMOISCIESRIBEOID | GIMISSSCIHGRIBEOID
) +0.25pF(C) GJMO0335C1E5R3CB01D GJIM1555C1H5R3CB01D
| +0.5pF(D) | GJMO335C1E5R3DBOID | GJM1555C1HSR3DBOID
5.4pF(5R4) | +0.05pF(W) | GJMO0335C1E5R4WB01D | GJM1555C1H5R4WB01D
| %0.1pF(B) | GJMO335C1E5R4BBOID | GJMI1555CIHSRABBOID
w | £0.25pF(C) | GJMO335C1ESRACBOID | GJMI1555CIHSRACBOID
? £ | 0.5pF(D) | GJMO335C1E5RADBOID | GJMI1555CIHSRADBOID
= 5.SPF(GRS) | $0.05pF(W) | GIMOS3SCIESRSWBOLD | GIMISSSCIHSRSWBOLD
= = +0.1pF(B) GJMO0335C1E5R5BB01D GJM1555C1H5R5BB01D

+0.5pF(D) GJMO0335C1E5R5DB01D GJM1555C1H5R5DB01D
5.6pF(5R6) | +0.05pF(W) | GJMO0335C1E5R6WBO01D | GJM1555C1IH5R6WB01D

+0.5pF(D) GJIMO0335C1E5R6DB01D GJIM1555C1H5R6DB01D
5.7pF(5R7) | £0.05pF(W) | GJMO0335C1E5R7WBO01D | GJM1555C1IH5R7WBO01D
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+0.5pF(D) | GJMO0335C1ES5R7DBO1D | GJM1555C1H5R7DBO1D
5.8pF(5R8) | +0.05pF(W) | GJMO0335C1E5R8WB01D | GJM1555C1H5R8WB01D

>
= | %0.1pF(B) | GJMO335C1E5R8BBOID | GJMI1555CIHSR8BBOID
53 | 202505(C) | GIMO33SCIESRECBOLD | GIMISSSCLHSRECBOLD
E % +0.5pF(D) GJMO0335C1E5R8DB01D GJM1555C1H5R8DB01D
20 S.9pF(GRY) | 20.05pF(W) | GIMOSISCIESRIWBOLD | GIMISSSCIHSROWBOLD
+0.1pF(B) GJMO0335C1E5R9BB01D GJM1555C1H5R9BB01D
| $0.25pF(C) | GJMO335CIESRICBOID | GIM1555C1HSRICBOID
= | *0.5pF(D) | GJMO335C1E5RIDBOID | GJIMI1555CIHSRIDBOID
§ » 6.0pF(6R0O) | +0.05pF(W) | GJMO0335C1E6ROWBO1D | GJM1555C1H6ROWBO01D
25 | S0pFB] | GIOAISCIEGROBBOD | GIMISSSCLHEROBBOID
2< | 20250F(C) | GIMOSISCIEGROCBOLD | GIMISSSCIHEROCBOLD
% % +0.5pF(D) GJMO0335C1E6R0ODB01D GJM1555C1H6R0ODB01D
5 6.1pF(6R1) | +0.05pF(W) | GJIJMO0335C1E6R1WB01D | GJM1555C1H6R1IWB01D
= | %0.1pF(B) | GJMO335C1E6RIBBOID | GJMI1555CIH6RIBBOID
| £0.25pF(C) | GJMO335C1E6RICBOID | GJMI1555CIH6RICBOID
o | +0.5pF(D) | GJMO335C1E6RIDBOID | GJMI1555CIH6R1DBOID -
5< 6.2pF(6R2) | *0.05pF(W) | GIMO3ISCIE6R2WBOID | GIMISSSCIHERZWBOID
g2 | _*0.1pF(B) | GIMO3SSCIE6RZBBOID | GIMISSSCIHER2BBOLD
5= +0.25pF(C) GJMO0335C1E6R2CB01D GJM1555C1H6R2CB01D
L © | *05pF(D) | GJMO335CIE6R2DBOID | GIM1555C1H6R2DBOID
6.3pF(6R3) | +0.05pF(W) | GJMO0335C1E6R3WBO1D | GJM1555C1IH6R3WB01D
| %0.1pF(B) | GJMO335C1E6R3BBOID | GJMI1555CIH6R3BBOID
5 | £0.25pF(C) | GJMO335C1E6R3CBOID | GJMI1555CIHER3CBOID -
z | +0.5pF(D) | GJMO335C1E6R3DBOID | GJMI1555CIHER3DBOID -
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
§ canme o] G empeare cranastes @omerione | ool
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C)/COH(6C) Characteristics

i
23
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 x
Capacitance Tolerance Part Number & O
6.4pF(6R4) | +0.05pF(W) | GJMO0335C1E6R4WB01D | GIM1555C1H6R4WB01D
| %0.1pF(B) | GJMO335C1E6R4BBOID | GJMI1555CIH6RABBOID
| £0.25pF(C) | GJMO335C1E6RACBOID | GJMI1555CIHERACBOID
| *0.5pF(D) | GJMO335C1E6RADBOID | GJMI1555CIH6RADBOID [
6.5pF(6R5) | +0.05pF(W) | GIJMO0335C1E6R5WB01D | GJM1555C1H6R5WB01D Eg
| S0.iE) | GIMOSSECIESRSBEOID | GIMISSSCIHGRSSBOID <3
+0.25pF(C) GJIMO0335C1E6R5CB01D GJIM1555C1H6R5CB01D O
| %0.5pF(D) | GJMO335C1E6R5DBOID | GJMI1555CIH6R5DBOID
6.6pF(6R6) | +0.05pF(W) | GJM0335C1E6R6WB01D | GJM1555C1H6R6WB01D
| %0.1pF(B) | GJMO335C1E6R6BBOID | GJMI1555CIHER6BBOID
| £0.25pF(C) | GJMO335C1E6R6CBOID | GJMI1555CIH6R6CBOID m
| 0.5pF(D) | GJMO335C1E6R6DBOID | GJMI1555CIH6R6DBOID ? £
6.7PF(GRY) | $0.05pF(W) | GIMOS3SCIEGRTWBOLD | GIMISSSCIHGRTWEOLD 0
+0.1pF(B) GJMO0335C1E6R7BB01D GJM1555C1H6R7BB01D = o

+0.5pF(D) GJMO0335C1E6R7DB01D GJM1555C1H6R7DB01D
6.8pF(6R8) | +0.05pF(W) | GJMO0335C1E6R8WBO1D | GJM1555C1H6R8WB01D

+0.5pF(D) GJIMO0335C1E6R8DB01D GJIM1555C1H6R8DB0O1D
6.9pF(6R9) | +0.05pF(W) | GJIJMO0336C1E6RO9WBO1D | GJM1555C1IH6ROWBO1D
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+0.5pF(D) | GJM0336CL1E6RIDBOID | GJIM1555C1H6RIDBOLD
7.0pF(7R0) | +0.05pF(W) | GIMO0336C1E7ROWB01D | GJM1555C1H7ROWB01D

>
" L01pHB) | GIMO3IGCIETROBBOID | GIMISSSCIHTROBEOID Sy
025pH(C) | GIMO3S6CIETROCBOID | GIMISSSCIHTROCEOID | =3
05pFD) | GIMO3S6CIETRODBOID | GIMISSSCIHTRODEOID £z
7ApF(TRI) | *0.05F(W) | GIMOSIECIETRIWBOID | GIMISSSCLHTRIWBOLD g0
+0.1pF(B) GJM0336C1E7R1BB01D GJIM1555C1H7R1BB01D
1025pF(C) | GIMOGIGCIETRICBOID | GIMISSSCIHTRICEOID
05pHD) | GIMOGIGCIETRIDBOID | GIMISSSCIHTRIDEOID o
7.2pF(7R2) | +0.05pF(W) | GIJMO0336C1E7R2WB01D | GJM1555C1H7R2WB01D § 0
| *0.1pF(B) | GIMOSICIETRZBBOID | GIMISSECIHTRZBBOID 25
| 025pF(C) | GIMOSIOCIETR2CBOID | GIMISSECIHTRZCBOID g
+0.5pF(D) GJM0336C1E7R2DB01D GJIM1555C1H7R2DB01D % (23
7.3pF(7R3) | +0.05pF(W) | GIJMO0336C1E7R3WB01D | GJM1555C1H7R3WB01D 5
" L01pHB) | GIMO3IGCIETRBEOID | GIMISSSCIHTRABEOID =
1025pF(C) | GIMOGIGCIETRACBOID | GIMISSSCIHTRACEOID
05pFD) | GIMO3S6CIETRIDBOID | GIMISSSCIHTRSDEOID .
74pF(7R4) | *0.05F(W) | GIMOSICIETRAWBOLD | GIMISSSCLHTRAWBOLD e
| 0.1pF(B) | GIMO3ICIETRABBOID | GIMISSSCIHTR4BBOID -+
| 025pF(C) | GIMOSIGCLETRACBOID | GIMISSSCIHTRACBOID 53

+0.5pF(D) | GJMO336CL1E7R4DBOID | GJIM1555C1H7R4DBOLD
7.5pF(7R5) | +0.05pF(W) | GJM0336C1E7R5WB01D | GJM1555CIH7R5WB01D

+0.5pF(D) GJMO0336C1E7R5DB01D GJM1555C1H7R5DB01D
7.6pF(7R6) | *0.05pF(W) | GJMO0336C1E7R6WBO1D | GJM1555C1IH7R6WB01D

+0.5pF(D) GJIM0336C1E7R6DB01D GJIM1555C1H7R6DB01D

Product Information

The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code

| suuRata ”
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Temperature Compensating Type COG(5C)/COH(6C) Characteristics

=R
2 o
8 g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
7.7pF(7R7) | +0.05pF(W) GJMO0336C1E7R7WBO01D GJM1555C1IH7R7WBO01D
| %0.1pF(B) | GJMO336CIE7R7BBOID | GJMI1555CIH7R7BBOID
| £0.25pF(C) | GJMO336C1E7R7CBOID | GJMI1555CIH7R7CBOID
4 | 0.5pF(D) | GJMO336C1E7R7DBOID | GJMI1555CIH7R7DBOID
E% 7.8pF(7R8) | +0.05pF(W) | GIJMO0336C1E7R8WB01D | GJM1555C1H7R8WB01D
<3 | *0.1pF(B) | GIMOSI6CIETREBBOID | GIMISSSCIHTRIBBOLD
O +0.25pF(C) | GJMO0336C1E7R8CBOID | GJM1555C1H7R8CBO1D
| +0.5pF(D) | GJMO336C1E7R8DBOID | GJMI1555C1H7RSDBOID |
7.9pF(7R9) | +0.05pF(W) | GJMO0336C1E7R9WB01D | GJM1555C1H7RO9WBO01D
| %0.1pF(B) | GJMO336C1E7R9BBOID | GJMI1555CIH7RIBBOID
w | £0.25pF(C) | GJMO336C1E7RICBOID | GJMI1555CIH7RICBOID
? £ | 0.5pF(D) | GJMO336C1E7RIDBOID | GJMI1555CIH7RIDBOID
20 8.0pF(BRO) | 0.05pF(W) | GIMOS3ECIESROWBOLD | GIMISSSCIHEROWBOID
= = +0.1pF(B) GJMO0336C1E8ROBB0O1D GJM1555C1H8R0OBB0O1D

+0.5pF(D) GJM0336C1E8RODBO1D GJM1555C1H8R0ODB01D
8.1pF(8R1) | +0.05pF(W) | GJMO0336C1E8RIWBO1D | GJM1555C1H8R1WB01D

+0.5pF(D) GJIM0336C1E8R1DB01D GJM1555C1H8R1DB0O1D
8.2pF(8R2) | +0.05pF(W) | GJMO0336C1E8R2WBO1D | GJM1555C1H8R2WBO01D

0
2
b=
o}
(2]
=
)
O]

+0.5pF(D) | GJM0336C1ES8R2DBO1D | GJM1555C1HSR2DBO1D
8.3pF(8R3) | +0.05pF(W) | GJMO0336C1E8R3WB01D | GJM1555C1H8R3WB01D

>
= | %0.1pF(B) | GJMO336C1ES8R3BBOID | GJMI1555C1H8R3BBOID
53 | 20250H(C) | GIMO336CIEBRICBOLD | GIMISSSCLHERICBOLD
E % +0.5pF(D) GJM0336C1E8R3DB01D GJM1555C1H8R3DB01D
20 8APFERY) | 20.05pF(W) | GIMOS36CIEBRAWBOLD | GIMISSSCIHERWBOLD
+0.1pF(B) GJMO0336C1E8R4BB01D GJM1555C1H8R4BB01D
| $0.25pF(C) | GJMO336CIES8RACBOID | GIM1555C1H8RACBOID |
= | *0.5pF(D) | GJMO336C1ES8RADBOID | GJMI1555C1H8RADBOID
§ » 8.5pF(8R5) | +0.05pF(W) | GJMO0336C1E8R5WBO1D | GJM1555C1IH8R5WBO01D
25 | SOpFB] | GIMOaIBCIEBRSBE0D | GIMISSSCIHBRSBEOID
2< | 30250F(C) | GIMOSIGCIEBRSCBOLD | GIMISSSCIHERSCBOLD
% % +0.5pF(D) GJMO0336C1E8R5DB01D GJM1555C1H8R5DB01D
5 8.6pF(8R6) | +0.05pF(W) | GIJMO0336C1E8R6WB01D | GJM1555C1H8R6WB01D
= | %0.1pF(B) | GJMO336C1ES8R6BBOID | GJMI1555C1H8R6BBOID
| £0.25pF(C) | GJMO336C1ESR6CBOID | GJMI1555CIH8R6CBOID
o | +0.5pF(D) | GJMO336C1E8R6DBOID | GJMI1555C1HSBREDBOID -
5< 8.7pF8R7) | *0.05pF(W) | GIMO33ECIESR7WBOID | GIMISSSCIHERTWBOID
g2 | _*0.1pF(B) | GIMO336CLEBR7BBOID | GIMISSSCIHER7BBOLD
5= +0.25pF(C) GJMO0336C1E8R7CB01D GJM1555C1H8R7CB01D
L © | *05pF(D) | GJMO336CIES8R7DBOID | GIM1555C1H8R7DBOID |
8.8pF(8R8) | +0.05pF(W) | GJMO0336C1E8R8WBO1D | GJM1555C1IH8R8WBO1D
| %0.1pF(B) | GJMO336C1ES8R8BBOID | GJMI1555CI1H8RSBBOID
5 | £0.25pF(C) | GJMO336C1E8RS8CBOID | GJMI1555C1HBRECBOID -
z | +0.5pF(D) | GJMO336C1ES8RSDBOID | GJMI1555C1HS8REDBOID -
“E The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
o
> . . . . .
§ e o] G empeare cranestes @onerione | ool
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C)/COH(6C) Characteristics

i
23
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 x
Capacitance Tolerance Part Number & O
8.9pF(8R9) | +0.05pF(W) | GJMO0336C1E8R9WBO01D | GJM1555C1H8ROWBO01D
| %0.1pF(B) | GJMO336C1ES8R9BBOID | GJMI1555CIH8RIBBOID
| £0.25pF(C) | GJMO336C1ES8RICBOID | GJIMI1555CIH8RICBOID
| *0.5pF(D) | GJMO336C1ES8RIDBOID | GJMI1555CIH8RIDBOID [
9.0pF(9R0) | +0.05pF(W) | GJMO0336C1E9ROWBO01D | GJIM1555C1IHIROWB01D @g
0107 | GIMOSIGCIEOROBB0ID | GIMISSSCAHOROBEOID <z
+0.25pF(C) GJMO0336C1E9ROCBO1D GJM1555C1H9R0CBO1D O
| +0.5pF(D) | GJMO336C1E9RODBOID | GJM1555CIHORODBOID
9.1pF(9R1) | +0.05pF(W) | GJMO0336C1E9R1WB01D | GJM1555C1H9R1WBO01D
| +0.1pF(B) | GJMO336CIE9R1BBOID | GJM1555CIHORIBBOID
| $0.25pF(C) | GJMO336CIE9RICBOID | GJMIS55CIHORICBOID v
| +0.5pF(D) | GJMO336CIE9RIDBOID | GJMIS55CIHORIDBOID ? T
9.2pF(9R2) | *0.05pF(W) | GJMOS3E6CIEIRZWBOID | GIMISS5CIHOR2WBOLD 20
+0.1pF(B) GJMO0336C1E9R2BB01D GJM1555C1H9R2BB01D -4

+0.5pF(D) GJMO0336C1E9R2DB01D GJM1555C1H9R2DB01D
9.3pF(9R3) | *0.05pF(W) | GJIJMO0336C1E9R3WBO1D | GJM1555C1IHI9R3WBO1D

+0.5pF(D) GJMO0336C1E9R3DB0O1D GJM1555C1H9R3DB0O1D
9.4pF(9R4) | *0.05pF(W) | GJMO0336C1E9R4WBO1D | GJM1555C1IH9RAWBO1D

0
Q2
=
@
n
=
3
(O]

+0.5pF(D) | GJM0336C1E9R4DBOID | GJIM1555C1HIRADBOLD
9.5pF(9R5) | +0.05pF(W) | GIMO0336C1E9R5WB01D | GIM1555C1IHOR5WB01D

>
| +0.1pF(B) | GJMO336CIE9REBBOID | GJMI555CIHIRSBBOID -5
| 20250F(C) | GIMO336CIEIRSCBOID | GIMISHECIHIRSCBOLD g3
+0.5pF(D) GJM0336C1E9R5DB01D GJIM1555C1H9R5DB0O1D E g
9-6pF(9R6) | +0.05pF(W) | GJMOS3ECIEORGWBOID | GIMISS5CIHORGWBOID 2O
+0.1pF(B) GJM0336C1E9RE6BB01D GJIM1555C1H9R6BB0O1D
| +0.25pF(C) | GJMO336CIEIR6CBOID | GJIM1555CIHIRGCBOID
| +0.5pF(D) | GJMO336C1E9RGDBOID | GIMI1555CIHOREDBOID =
9.7pF(9R7) | +0.05pF(W) | GJIJMO0336C1E9R7WBO1D | GJM1555C1H9R7WBO01D § %)
| _*0.1pF(B) | GIMO336CIEIRTBBOID | GIMISHECIHIRTBBOLD 3
| *0-25pF(C) | GJIMO336CIEIR7CBOID | GIMISSSCIHIR7TCBOID £<
+0.5pF(D) GJM0336C1E9R7DB01D GJIM1555C1H9R7DB01D % (23
9.8pF(9R8) | +0.05pF(W) | GJMO3SECIEORSWBOLD | GIMISSSCIHORBWBOLD é
+0.1pF(B) GJM0336C1E9R8BB01D GJIM1555C1H9R8BB0O1D
| +0.25pF(C) | GJMO336C1E9RSCBOID | GIMI1555CIHORSCBOID -
| +0.5pF(D) | GJMO0336C1E9RS8DBOID | GIMI1555C1HORSDBOID o
9-9pF(9R9) | +0.05pF(W) | GJMOS3ECIEORIWBOID | GIMISS5CIHOROWBOID 5
| *0-1pF(B) | GIMO33ECIEORIBBOID | GIMISSSCIHORIBBOID ge
+0.25pF(C) GJIM0336C1E9R9CBO1D GJIM1555C1H9R9CBO1D 5=
| +0.5pF(D) | GJMO336C1E9RIDBOID | GJIM1555CIHIRIDBOID = O
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
e
E
2
=
g
3
o
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Temperature Compensating Type COG(5C)/COH(6C) Characteristics

LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 25(1E) ‘ 6.3(0J) 50(1H)
Capacitance Tolerance Part Number
10pF(100) +2%(G) GJMO0336C1E100GB01D GJM1555C1H100GB01D
| 5%(J) | GJMO336CIEl00JBOID | | GIM1555C1H100JB01D
11pF(110) +2%(G) GJMO0336C1E110GB01D GJM1555C1H110GB01D
| 5%(J) | GJMo3s6CiEll0JBOID | | GIM1555C1H110JB01D
12pF(120) |  +2%(G) GJMO0336C1E120GB01D GJM1555C1H120GB01D
| +5%(0) | GomosseciEizosBOD | | GIM1555C1H120JB01D
13pF(130) +29%(G) GJMO0336C1E130GB01D GJM1555C1H130GB01D
| 5%(J) | GJMO336CIEI30JBOID | | GJM1555C1H130JB01D
15pF(150) +2%(G) GJMO0336C1E150GB01D GJM1555C1H150GB01D
| 5%(J) | GJMO336ClE1S0JBOID | | GIM1555C1H150JB01D
16pF(160) +2%(G) GJMO0336C1E160GB01D GJM1555C1H160GB01D
| +5%() | GimossecieisolBOD | | GIM1555C1H160JB01D
18pF(180) +2%(G) GJIM0336C1E180GB01D GJM1555C1H180GB01D
| 5%(J) | GJMO336ClEI80JBOID | | GIM1555C1H180JB0ID
20pF(200) +2%(G) GJMO0336C1E200GB01D GJM1555C1H200GB01D
| 5%(J) | GJMO336ClE2000BOID | | GJIM1555C1H200B01D
22pF(220) |  +2%(G) GJIMO0335C0J220GB01D
sse) || GJM0335C0J2203B01D |
24pF(240) |  +2%(G) GJMO0335C0J240GB01D
s || GJM0335C0J2403BO1D |
27pF(270) |  +2%(G) GJIM0335C0J270GB01D
s || GIJM0335C0J2703B01D |
30pF(300) |  +2%(G) GJM0335C0J300GB01D
ssw) || GJM0335C0J3003B01D |
33pF(330) +2%(G) GJM0335C0J330GB01D
s | GJM0335C0J330JB01D |

The part number code is shown in () and Unit is shownin [].

(Past Number)

O 6 ©06 6 006 0O

< >: EIA [inch] Code

@Product ID

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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GJM Series Specifications and Test Methods

No.

Item

Specifications

Temperature Compensating Type

Test Method

Operating
Temperature Range

—55 to +125°C

Reference Temperature: 25°C
(2C, 3C, 4C: 20C)

Rated Voltage

See the previous pages.

The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.

When AC voltage is superimposed on DC voltage, V** or V°*,
whichever is larger, should be maintained within the rated
voltage range.

Appearance

No defects or abnormalities

Visual inspection

Dimensions

Within the specified dimensions

Using calipers

Dielectric Strength

No defects or abnormalities

No failure should be observed when 300% of the rated voltage
is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.

Insulation Resistance
(LR.)

10,000MQ min. or 500Q - F min. (whichever is smaller)

The insulation resistance should be measured with a DC
voltage not exceeding the rated voltage at 25°C and 75%RH
max. and within 2 minutes of charging.

Capacitance

Within the specified tolerance

30pF and over: Q=1000
30pF and below: Q=400+20C
C: Nominal Capacitance (pF)

The capacitance/Q should be measured at 25°C at the
frequency and voltage shown in the table.

1+0.1MHz
0.5to 5Vrms

Frequency

Voltage

Temperature
Coefficient

Within the specified tolerance (Table A)

Capacitance
Temperature

Characterstcs | Capacitance

Drift

Within +0.2% or +0.05pF
(whichever is larger.)

The capacitance change should be measured after 5 min. at
each specified temperature stage.

Temperature Compensating Type

The temperature coefficient is determined using the
capacitance measured in step 3 as a reference.

When cycling the temperature sequentially from step 1 through
5, (5C: +25 to 125°C: other temp. coeffs.: +20 to 125%C) the
capacitance should be within the specified tolerance for the
temperature coefficient and capacitance change as in Table A.
The capacitance drift is calculated by dividing the differences
between the maximum and minimum measured values in steps
1, 3 and 5 by the capacitance value in step 3.

Step Temperature (‘C)

1 Reference Temp. £2
—55+3
Reference Temp. 2
125+3
Reference Temp. 2

w | N

IN

(6]

10

Adhesive Strength
of Termination

No removal of the terminations or other defect should occur.

Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1 using a eutectic solder. Then apply a 5N* force in parallel
with the test jig for 101 sec. The soldering should be done either
with an iron or using the reflow method and should be conducted
with care so that the soldering is uniform and free of defects such
as heat shock. *2N (GJM03)

N
N
N
N
N
N1

b
N N
N §
N §
N §
N §
N §

Vi

Solder resist

N
N
N
N
N
2

Baked electrode or
copper foil

Type a b ©
GJMO03 0.3 0.9 0.3
GJM15 0.4 1.5 0.5
(in mm)

Fig. 1

Continued on the following page.
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GJM Series Specifications and Test Methods

= 0
g .% Continued from the preceding page.
8 g Specifications
5@ No. Item Test Method
Lo Temperature Compensating Type
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
Canacitance | Within the specified tolerance same manner and under the same conditions as (10).
: P The capacitor should be subjected to a simple harmonic motion
Vibration having a total amplitude of 1.5mm, the frequency being varied
@ 11 Resistance 30pF and over: Q=1000 uniformly between the approximate limits of 10 and 55Hz.
5 o 302': and beIoW' (3>400+2()C The frequency range, from 10 to 55Hz and return to 10Hz,
g (] C: Nominal Ca éci;nce ©F) should be traversed in approximately 1 minute. This motion
<= ’ p p should be applied for a period of 2 hours in each of 3 mutually
% perpendicular directions (total of 6 hours).
Appearance | No marking defects Solder the capacitor to the test jig (glass epoxy boards) shown
. o in Fig. 2 using a eutectic solder.
+59 +
g;z:cgance m;?gﬂ;/seﬁga?;j)p': Then apply a force in the direction shown in Fig. 3.
g The soldering should be done by the reflow method and should
be conducted with care so that the soldering is uniform and free
o .g b o5 of defects such as heat shock.
g%
= @ 20 .50 Pressurizing
3 9 [ lc [I 2 speed: 1.0mm/sec.
= 12 | Deflection ‘Pressurize
o AS R230.
100 t: 0.8mm _— J—T»
t
Type a b C Flexure : <1
GJMO03 0.3 0.9 0.3
" GJIM15 0.4 1.5 0.5
g (in mm) T (in mm)
3 Fig. 2 .
s Fig. 3
8 Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
. - rosin (JIS-K-5902) (25% rosin in weight proportion).
0,
13 _Sr::dm?;aa?i'g:]y i Zgr(;:lj;ziltermmatlons are to be soldered evenly and Preheat at 80 to 120°C for 10 to 30 seconds. After preheating,
Y- immerse in eutectic solder solution for 2+0.5 seconds at 230+5C
or Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C.
5 The measured and observed characteristics should satisfy the
= _g specifications in the following table.
3
g & Appearance | No marking defects
S
L %, Capacitance | Within +2.5% or +0.25pF ) )
50 Resist Change (whichever is larger) Preheat the capacitor at 120 to 150°C for 1 minute.
T 14 teglsljnr?: Immerse the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu
HO :) ering 30pF and over: Q21000 solder solution at 270£5°C for 10+0.5 seconds.
ea Q 30pF and below: Q=400+20C Let sit at room temperature for 24+2 hours.
a C: Nominal Capacitance (pF)
% I.R. More than 10,000MQ or 500Q - F (whichever is smaller)
o
o _$ Dielectric No failure
S 8 Strength
o
= <§f The measured and observed characteristics should satisfy the
SO specifications in the following table.
5 Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
= ; — under the same conditions as (10). Perform the five cycles
Capacitance | Within £2.5% or £0.25pF according to the four heat treatments listed in the following table.
G Change (whichever is larger) Let sit for 242 hours at room temperature, then measure.
157 oy 30pF and over: Q=1000 Step 1 > 3 )
28 Q 30pF and below: Q=400+20C Temp, () [Min- Operating Room  |Max. Operating| Room
ol g C: Nominal Capacitance (pF) P Temp.+0/—3 | Temp. | Temp.#+3/—0| Temp.
nCJ’ [a) I.R. More than 10,000MQ or 500Q - F (whichever is smaller) Time (min.) 30£3 2t03 303 2t03
52
5 ) )
r O Dielectric .
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
_5 Appearance | No marking defects
=
E Humidit Capacitance | Within £5% or £0.5pF Let the capacitor sit at 40+2°C and 90 to 95% humidity for
§ 16 | Stead Y. Change (whichever is larger) 50012 hours.
£ y . Remove and let sit for 2442 hours (temperature compensating
3] State 30pF and below: Q=350 type) at room temperature, then measure
5 0 10pF and over, 30pF and below: Q=275+ 3-C ! ’
E 10pF and below: Q=200+10C
a C: Nominal Capacitance (pF)
I.R. More than 10,000MQ or 500Q - F (whichever is smaller)
Continued on the following page.
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GJM Series Specifications and Test Methods

Continued from the preceding page.

Specifications
No. Item Test Method
Temperature Compensating Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
42 9 idi
» Capacitance | Within +7.5% or +0.75pF Apply the rated voltage at 40+2°C and 90 to 95% humidity for
17 A7 Change (whichever is larger) 50012 hours.
Load v 9 Remove and let sit for 24+2 hours at room temperature, then
30pF and over: Q=200 measure. The charge/discharge current is less than 50mA.
Q 30pF and below: Q=100+ %2C
C: Nominal Capacitance (pF)
I.R. More than 500MQ or 25Q - F (whichever is smaller)
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
9 +
. Capacitance | Within 3% or £0.3pF Apply 200% of thle rated voltage for }OOO_llZ hours at the
High e (whichever is larger) maximum operating temperature +3°C. Let sit for 24+2 hours
18 | Temperature g 9 (temperature compensating type) at room temperature, then
Load 30pF and over: Q=350 measure.
Q 10pF and over, 30pF and below: Q=275+ 3-C The charge/discharge current is less than 50mA.
10pF and below: Q=200+10C
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (whichever is smaller)
0.1pF=C=1pF: 350mQ - pF below The ESR should be measured at room temperature, and
1pF<C=5pF: 300mQ below frequency 1+0.2GHz with the equivalent of BOONTON Model
19| ESR 5pF<C=10pF: 250mQ below 34A.
The ESR should be measured at room temperature, and
< .
10pF<C=33pF: 400mQ below frequency 500£50MHz with the equivalent of HP8753B.
Table A
@)
Capacitance Change from 25C Value (%)
Char. Code Temp. Coeff. —55¢C —30C —10¢C
: (ppm/C) *¥1
Max. Min. Max. Min. Max. Min.
5C 0+30 0.58 —0.24 0.40 —0.17 0.25 —0.11
6C 0£60 0.87 —0.48 0.60 —0.33 0.38 —0.21
*1: Nominal values denote the temperature coefficient within a range of 25 to 125°C.
@
N Capacitance Change from 20°C Value (%)
Nominal Values . —
Char. (PpM/C) *2 55°C 25C 10
Max. Min. Max. Min. Max. Min.
2C 0£60 0.82 —0.45 0.49 —0.27 0.33 —0.18
3C 0+120 1.37 —0.90 0.82 —0.54 0.55 —0.36
4C 0250 2.56 —1.88 1.54 —1.13 1.02 —0.75

*2: Nominal values denote the temperature coefficient within a range of 20 to 125°C.
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Chip Monolithic Ceramic Capacitors multata
High Frequency GQM Series

For General
GRM Series

e e
I . ]

m Features

1. HiQ and low ESR at VHF, UHF, Microwave a W a

2. Feature improvement, low power consumption for - o N .
mobile telecommunication. (Base station, terminal, "o ® |
etc.) | I} |

Array
GNM Series

. . Dimensions (mm
m Applications P (T 2E w T( : e [gmin.

High frequency circuit (Mobile telecommunication, etc.) GQM187 0.8+0.15| 0.7+0.1 [0.2t00.5] 0.5
GQM188 0.80.1 | 0.8+0.1 [0.2t00.5] 0.5
GQM219 (50,100V) 1.25+0.1 | 0.85+0.1 [0.2t00.7] 0.7
GQM219 (250V) 1.25+0.15/0.85 +0.15|0.2 t0 0.7| O.
GOM22M 2.8+0.4 [ 1.15+0.2 [ 0.3min. | 1

| B 1 (|

NIl
0| C|o|o|@
o|2o[02
(.HO-IHD—‘U.'

Low ESL
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High-Q
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Capacitance Table

T8
o =
Temperature Compensating Type COG(5C) Characteristics é 2
_ ex.7: T Dimension [mm] 5
L 1.6x0.8 20x1.25  |20x25 L 1.6x0.8 20x1.25  J2oes - °
(18) (21) (22) (18) (21) (22)
[mm] <0603> <0805> <0810> [mm] <0603> <0805> <0810>
Rated Voltage| 250 | 100 | 50 | 250 | 100 | 50 | 500 Rated Voltage| 250 | 100 | 50 | 250 | 100 | 50 | 500
Capacitance [vdc]| (2E) | (2A) | (IH) | (2E) | (2A) | (IH) | (2H) Capacitance [Vdc]| (2E) | (2A) | (1H) | (2E) | (2A) | (1H) | (2H)
0.10pF(R10) : : 36pF(360) k]
0.20pF(R20) 39pF(390) 53
0.30pF(R30) } } 43pF(430) < =
0.40pF(R40) } } 47pF(470) )
0.50pF(R50) 51pF(510)
0.75pF(R75) 56pF(560)
10pFARO) | 7 | 8| |9 | o | 62pF(620)
1.1pF(1R1) 68pF(680) g
1.2pF(1R2) 75pF(750) a5
1.3pF(1R3) 82pF(820) 2 4
1.5pF(1R5) 91pF(910) -3
1.6pF(1R6) 100pF(101)
1.8pF(1R8)
200FCRO)| 7 | 8 | |9 | o |
2.2pF(2R2)
2.4pF(2R4) o %
27pF@R7)| 7 | 8| |9 |9 | 50
3.0pF(3RO) T 5
3.3pF(3R3)
3.6pF(3R6)
39pFBRY) | 7 | 8 | |9 [ 9|
4.0pF(4R0) >
4.3pF(4R3) s 3
apF@Rn | 7 | 8| o o | 53
5.0pF(5R0) P c§y
5.1pF(5R1) :%’ o
5.6pF(5R6)
6O0pF6RO) | 7 | 8 | |9 | 9 |
6.2pF(6R2) &
6.8pF(6R8) 8 n
7opF7RO) 7 | |8 | 9 | 9 | = %
75pF(RS) | 7 | [ 8 | 9 |9 | L <
8.0pF(8RO) § %
82pF8R2) | 7 | | 8B |9 [ 9| S
9.0pF(9R0)
91pFORy | 7 | [ 8 | 9 [ 9 |
10pF(100) >
11pF(110) S %
12pF(120) é s
13pF(130) 53
L O
15pF(150)
16pF(160)
18pF(180)
20pF(200) s
22pF(220) g
24pF(240) g
27pF(270) 5
30pF(300) §
33pF(330) a

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
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Temperature Compensating Type COG(5C) Characteristics

LxW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 250(2E) ‘ 100(2A)
Capacitance Tolerance Part Number
0.10pF(R10) | +0.1pF(B) | GQM1875C2ER10BB12D
0.20pF(R20) | +0.1pF(B) | GQM1875C2ER20BB12D
0.30pF(R30) | +0.1pF(B) GQM1875C2ER30BB12D
| +025pF(C) | GQM1875C2ER30CB12D |
0.40pF(R40) | +0.1pF(B) | GQM1875C2ER40BB12D
| +0.25pF(C) | GQM1875C2ER40CBI2D |
0.50pF(R50) | +0.1pF(B) GQM1875C2ER50BB12D | GQM1885C2AR50BB01D
| +0.25pF(C) | GQM1875C2ERS0CB12D | GQM1885C2AR50CBOID |
0.75pF(R75) | +0.1pF(B) | GQM1875C2ER75BB12D | GQM1885C2AR75BB01D
| +0.25pF(C) | GQM1875C2ER75CB12D | GQM1885C2AR75CBOID
1.0pF(1R0) | +0.1pF(B) | GQM1875C2E1ROBB12D | GQM1885C2A1R0BB01D
| +0.25pF(C) | GQM1875C2EIROCB12D | GQM1885C2A1ROCBOID |
1.1pF(1R1) | #0.1pF(B) | GQM1875C2E1R1BB12D | GQM1885C2A1R1BB01D
| +0.25pF(C) | GQM1875C2EIRICB12D | GQM1885C2A1RICBOID |
1.2pF(1R2) | +0.1pF(B) | GQM1875C2E1R2BB12D | GQM1885C2A1R2BB0O1D
| +0.25pF(C) | GQM1875C2EIR2CB12D | GQM1885C2A1R2CBOID |
1.3pF(1R3) | +0.1pF(B) GQM1875C2E1R3BB12D | GQM1885C2A1R3BB01D
| +0.25pF(C) | GQM1875C2EIR3CB12D | GQM1885C2A1R3CBOID |
1.5pF(1R5) | +0.1pF(B) | GQM1875C2E1R5BB12D | GQM1885C2A1R5BB0O1D
| £0.25pF(C) | GQM1875C2E1R5CB12D | GQM1885C2A1R5CBOID |
1.6pF(1R6) | +0.1pF(B) | GQM1875C2E1R6BB12D | GQM1885C2A1R6BBO1D
| +0.25pF(C) | GQM1875C2EIR6CB12D | GQM1885C2A1R6CBOLD |
1.8pF(1R8) | *0.1pF(B) GQM1875C2E1R8BB12D | GQM1885C2A1R8BB01D
| +0.25pF(C) | GQM1875C2EIRSCB12D | GQM1885C2A1RECBOID |
2.0pF(2RO) | +0.1pF(B) | GQM1875C2E2R0BB12D | GQM1885C2A2R0BB01D
| £0.25pF(C) | GQM1875C2E2ROCB12D | GQM1885C2A2ROCBOID |
2.2pF(2R2) | +0.1pF(B) GQM1875C2E2R2BB12D | GQM1885C2A2R2BB01D
| +0.25pF(C) | GQM1875C2E2R2CB12D | GQM1885C2A2R2CBOID |
2.4pF(2R4) | +0.1pF(B) GQM1875C2E2R4BB12D | GQM1885C2A2R4BB01D
| +0.25pF(C) | GQM1875C2E2RACB12D | GQM1885C2A2RACBOID |
2.7pF(2R7) | +0.1pF(B) | GQM1875C2E2R7BB12D | GQM1885C2A2R7BB01D
| £0.25pF(C) | GQM1875C2E2R7CB12D | GQM1885C2A2R7CBOID |
3.0pF(BR0O) | +0.1pF(B) GQM1875C2E3R0BB12D | GQM1885C2A3R0BB0O1D
| +0.25pF(C) | GQM1875C2E3ROCB12D | GQM1885C2A3ROCBOID |
3.3pF(3R3) | +0.1pF(B) GQM1875C2E3R3BB12D | GQM1885C2A3R3BB01D
| +0.25pF(C) | GQM1875C2E3R3CB12D | GQM1885C2A3R3CBOID |
3.6pF(3R6) | +0.1pF(B) | GQM1875C2E3R6BB12D | GQM1885C2A3R6BBO1D
| £0.25pF(C) | GQM1875C2E3R6CB12D | GQM1885C2A3R6CBOID |
3.9pF(3R9) | +0.1pF(B) GQM1875C2E3R9BB12D | GQM1885C2A3R9BB0O1D
| +0.25pF(C) | GQM1875C2E3RICB12D | GQM1885C2A3RICBOID |
4.0pF(4R0) | +0.1pF(B) GQM1875C2E4R0BB12D | GQM1885C2A4R0BB01D
| +0.25pF(C) | GQM1875C2E4ROCB12D | GQM1885C2A4ROCBOID |
4.3pF(4R3) | +0.1pF(B) | GQM1875C2E4R3BB12D | GQM1885C2A4R3BB01D
| £0.25pF(C) | GQM1875C2E4R3CB12D | GQM1885C2A4R3CBOID |
4.7pF(4R7) +0.1pF(B) GQM1875C2E4R7BB12D GQM1885C2A4R7BB01D
| $0.25pF(C) | GQM1875C2E4R7CB12D | GQM1885C2A4R7CBOID |
5.0pF(5R0) | +0.1pF(B) GQM1875C2E5R0BB12D | GQM1885C2A5R0BB01D
| +0.25pF(C) | GQM1875C2ESROCB12D | GQM1885C2A5ROCBOLD |

The part number code is shown in (') and Unit is shown in [].

(Past Numbe)

O 6 ©06 6 006 0O

<>: EIA [inch] Code

@Product ID @Series

@Temperature Characteristics

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics |

LxW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 250(2E) 100(2A) 50(1H)
Capacitance Tolerance Part Number
5.1pF(5R1) | +0.25pF(C) GQM1875C2E5R1CB12D | GQM1885C2A5R1CBO1D
| +05pF(D) | GQMI1875C2ESRIDB12D | GQM1885C2A5R1DBOID |
5.6pF(5R6) | +0.25pF(C) GQM1875C2E5R6CB12D | GQM1885C2A5R6CB01D
| +05pF(D) | GQM1875C2ESR6DB12D | GQM1885C2A5R6DBOID |
6.0pF(6RO) | +0.25pF(C) | GQM1875C2E6ROCB12D | GQM1885C2A6ROCBO1D
| +0.5pF(D) | GQM1875C2E6RODB12D | GQM1885C2A6RODBOID |
6.2pF(6R2) | +0.25pF(C) | GQM1875C2E6R2CB12D | GQM1885C2A6R2CB01D
| +0.5pF(D) | GQM1875C2E6R2DB12D | GQM1885C2A6R2DBOID |
6.8pF(6R8) | +0.25pF(C) | GQM1875C2E6R8CB12D | GQM1885C2A6R8CBO1D
| +0.5pF(D) | GQM1875C2EGRSDB12D | GQM1885C2A6R8DBOID |
7.0pF(7R0) | +0.25pF(C) | GQM1875C2E7ROCB12D GQM1885C1H7ROCBO1D
| +05pF(D) | GQM1875C2E7RODBI2D | | GQM1885CIH7RODBOID
7.5pF(7R5) | +0.25pF(C) GQM1875C2E7R5CB12D GQM1885C1H7R5CB01D
| +05pF(D) | GQM1875C2E7RSDB12D | | GQM1885CIH7RSDBOID
8.0pF(8RO) | +0.25pF(C) | GQM1875C2ES8ROCB12D GQM1885C1H8ROCBO1D
| +05pF(D) | GQM1875C2ESRODBI2D | | GQM1885CIH8RODBOID
8.2pF(8R2) | +0.25pF(C) | GQM1875C2E8R2CB12D GQM1885C1H8R2CB0O1D
| +05pF(D) | GQM1875C2E8R2DB12D | | GQM1885CIH8R2DBOID
9.0pF(9R0) | +0.25pF(C) | GQM1875C2E9ROCB12D GQM1885C1H9ROCBO1D
| +05pF(D) | GQM1875C2E9RODBI2D | | GQM1885CIHIRODBOID
9.1pF(9R1) | +0.25pF(C) | GQM1875C2E9R1CB12D GQM1885C1HIR1CBO1D
| +05pF(D) | GQM1875C2E9RIDBI2D | | GQM1885CIMORIDBOID -
10pF(100) +2%(G) GQM1875C2E100GB12D GQM1885C1H100GB01D
| 5%(J) | GQM1875C2E1003B120 | |« GQM1885C1H100JBO1D
11pF(110) |  +2%(G) GQM1875C2E110GB12D GQM1885C1H110GB01D
| 5%(J) | GQM1875C2E1103B120 | |« GQM1885C1H110JBOID
12pF(120) +2%(G) GQM1875C2E120GB12D GQM1885C1H120GB01D
| 5%(J) | GQM1875C2E1203B120 | |« GQM1885C1H120JB01D
13pF(130) +2%(G) GQM1875C2E130GB12D GQM1885C1H130GB01D
| 5%(J) | GQM1875C2E1303B120 | |« GQM1885C1H130JB01D
15pF(150) |  +2%(G) GQM1875C2E150GB 12D GQM1885C1H150GB01D
| 5%(J) | GQM1875C2E1503B120 | |« GQM1885C1H150JB01D
16pF(160) +29%(G) GQM1875C2E160GB12D GQM1885C1H160GB01D
| 5%(J) | GQM1875C2E1603B120 | |« GQM1885C1H160JB01D
18pF(180) +2%(G) GQM1875C2E180GB12D GQM1885C1H180GB01D
| 5%(J) | GQM1875C2E1803B120 | |« GQM1885C1H180JBOID
20pF(200) |  +2%(G) GQM1875C2E200GB12D GQM1885C1H200GB01D
| 5%(J) | GQM1875C2E2003B120 | |« GQM1885C1H200JB01D
22pF(220) +29%(G) GQM1875C2E220GB12D GQM1885C1H220GB01D
| 5%(J) | GQM1875C2E2203B120 | |« GQM1885C1H220JBO1D
24pF(240) +2%(G) GQM1875C2E240GB12D GQM1885C1H240GB01D
| 5%(J) | GQM1875C2E2403B120 | |« GQM1885C1H240JB01D
27pF(270) +2%(G) GQM1875C2E270GB12D GQM1885C1H270GB01D
| #50(J) | GQM1875C2E270JB12D | | « GQM1885C1H270JB0ID
30pF(300) +2%(G) GQM1875C2E300GB12D GQM1885C1H300GB01D
| +5%(J) | GQM1875C2E3003B120 | |« GQM1885C1H300JB01D

The part number code is shown in (') and Unit is shown in [].

<> EIA [inch] Code
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Temperature Compensating Type COG(5C) Characteristics

CO2E.pdf

T 8
25
g g LxW [mm] 1.6x0.8(18)<0603>
5 Rated Volt. [Vdc] 250(2E) \ 50(1H)
Lo Capacitance Tolerance Part Number
33pF(330) |  +2%(G) GQM1875C2E330GB12D | GQM1885C1H330GBO1D
| 45%(J) | GQMI1875C2E330JB12D | GQM1885CIH330JBOLD
36pF(360) |  +2%(G) GQM1875C2E360GB12D | GQM1885C1H360GBO1D
4 | 45%(J) | GQMI1875C2E360JB12D | GQM1885C1H360JBOLD
5 8 30pF(390) | +29%(G) GQM1875C2E390GB12D | GQM1885C1H390GB01D
<z | 45%()) | GQMI1875C2E390JB12D | GQM1885C1H390JBOLD
o 43pF(430) | +29%(G) GQM1875C2E430GB12D | GQM1885C1H430GBO1D
| 45%(J) | GQMI1875C2E430JB12D | GQM1885CIH430JBOLD
ATPF(AT0) | +29%(G) GQM1875C2E470GB12D | GQM1885C1H470GBO1D
| 45%(J) | GQMI1875C2E470JB12D | GQM1885CIH470JBOLD
" 51pF(510) |  +29%(G) GQM1885C1H510GB01D
2 ossw@ || GQM1885C1H510JBO1D
2 8 S56pF(60) | #2%(G) | | GQMI885CIH560GBOID
-3 +506(J) GQM1885C1H560JB01D
62pF(620) |  +2%(G) GQM1885C1H620GB01D
oas%e@ || GQM1885C1H620JB01D
68pF(680) |  +2%(G) GQM1885C1H680GB01D
oasee@ || GQM1885C1H680JBO1D
Oj'% TSpR(7S0) | #2%(G) | | GQM1885C1H750GBO1D
50 +5%(J) GQM1885C1H750JB01D
T % 82pF(820)| #2%(G) | | GQMI885C1H820GBO1D
+5%(J) GQM1885C1H820JB01D
91pF(910) |  +2%(G) GQM1885C1H910GB01D
oas%e || GQM1885C1H910JBOID
100pF(101) |  +2%(G) GQM1885C1H101GB01D
oas%@ || GQM1885C1H101JB01D

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
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S part Number) |col[ml[18171[5cll2e 13301 [c |/ B12 @Product ID @5Series ©Dimensions (LxW) ODimension (T)
09_ ( ) @Temperature Characteristics ~ @Rated Voltage @Capacitance

O 006 60 006 00O @Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics

LxW [mm] 2.0x1.25(21)<0805> 2.8x2.8(22)<1111>
Rated Volt. [Vdc] 250(2E) ‘ 100(2A) 500(2H)
Capacitance Tolerance Part Number
0.50pF(R50) | +0.1pF(B) GQM2195C2ER50BB12D | GQM2195C2AR50BB01D | GQM22M5C2HR50BBO1L
| £0.25pF(C) | GQM2195C2ER50CB12D | GQM2195C2AR50CBOID | GQM22M5C2HRS0CBOIL -
0.75pF(R75) | +0.1pF(B) GQM2195C2ER75BB12D | GQM2195C2AR75BB01D | GQM22M5C2HR75BB0O1L
| +0.25pF(C) | GQM2195C2ER75CB12D | GQM2195C2AR75CBOID | GQM22M5C2HR75CBOIL
1.0pF(1R0) | +0.1pF(B) GQM2195C2E1RO0BB12D | GQM2195C2A1R0BB01D | GQM22M5C2H1R0BBO1L
| +0.25pF(C) | GQM2195C2EIROCB12D | GQM2195C2A1R0CBOID | GQM22M5C2HIROCBOIL
1.1pF(1R1) | +0.1pF(B) GQM2195C2E1R1BB12D | GQM2195C2A1R1BB01D | GQM22M5C2H1R1BBO1L
| £0.25pF(C) | GQM2195C2E1IRICB12D | GQM2195C2A1R1CBOID | GQM22M5C2HIR1CBOIL
1.2pF(1R2) | +0.1pF(B) GQM2195C2E1R2BB12D | GQM2195C2A1R2BB01D | GQM22M5C2H1R2BBO1L
| £0.25pF(C) | GQM2195C2E1R2CB12D | GQM2195C2A1R2CBOID | GQM22M5C2HIR2CBOIL -
1.3pF(1R3) | *0.1pF(B) GQM2195C2E1R3BB12D | GQM2195C2A1R3BB01D | GQM22M5C2H1R3BBO1L
| +0.25pF(C) | GQM2195C2EIR3CB12D | GQM2195C2A1R3CBOID | GQM22M5C2HIR3CBOIL
1.5pF(1R5) | +0.1pF(B) GQM2195C2E1R5BB12D | GQM2195C2A1R5BB01D | GQM22M5C2H1R5BBO1L
| £0.25pF(C) | GQM2195C2E1R5CB12D | GQM2195C2A1R5CBOID | GQM22M5C2HIRSCBOIL
1.6pF(1R6) | *0.1pF(B) GQM2195C2E1R6BB12D | GQM2195C2A1R6BB01D | GQM22M5C2H1R6BBO1L
| £0.25pF(C) | GQM2195C2E1R6CB12D | GQM2195C2A1R6CBOID | GQM22M5C2HIR6CBOIL
1.8pF(1R8) | +0.1pF(B) GQM2195C2E1R8BB12D | GQM2195C2A1R8BB01D | GQM22M5C2H1R8BBO1L
| +0.25pF(C) | GQM2195C2EIRSCB12D | GQM2195C2A1R8CBOID | GQM22M5C2HIR8CBOIL
2.0pF(2R0O) | +0.1pF(B) GQM2195C2E2R0BB12D | GQM2195C2A2R0BB01D | GQM22M5C2H2R0BBO1L
| £0.25pF(C) | GQM2195C2E2ROCB12D | GQM2195C2A2ROCBOID | GQM22M5C2H2ROCBOIL -
2.2pF(2R2) | +0.1pF(B) GQM2195C2E2R2BB12D | GQM2195C2A2R2BB01D | GQM22M5C2H2R2BBO1L
| +025pF(C) | GQM2195C2E2R2CB12D | GQM2195C2A2R2CBOID | GQM22M5C2H2R2CBOIL
2.4pF(2R4) | +0.1pF(B) GQM2195C2E2R4BB12D | GQM2195C2A2R4BB01D | GQM22M5C2H2R4BB0O1L
| +0.25pF(C) | GQM2195C2E2RACB12D | GQM2195C2A2RACBOID | GQM22M5C2H2RACBOIL
2.7pF(2R7) | +0.1pF(B) GQM2195C2E2R7BB12D | GQM2195C2A2R7BB01D | GQM22M5C2H2R7BBO1L
| £0.25pF(C) | GQM2195C2E2R7CB12D | GQM2195C2A2R7CBOID | GQM22M5C2H2R7CBOIL -
3.0pF(BR0O) | +0.1pF(B) GQM2195C2E3R0BB12D | GQM2195C2A3R0BB01D | GQM22M5C2H3R0OBBO1L
| +0.25pF(C) | GQM2195C2E3ROCB12D | GQM2195C2A3ROCBOID | GQM22M5C2H3ROCBOIL -
3.3pF(BR3) | +0.1pF(B) GQM2195C2E3R3BB12D | GQM2195C2A3R3BB01D | GQM22M5C2H3R3BBO1L
| +0.25pF(C) | GQM2195C2E3R3CB12D | GQM2195C2A3R3CBOID | GQM22M5C2H3R3CBOIL
3.6pF(3R6) | +0.1pF(B) GQM2195C2E3R6BB12D | GQM2195C2A3R6BB01D | GQM22M5C2H3R6BBO01L
| £0.25pF(C) | GQM2195C2E3R6CB12D | GQM2195C2A3R6CBOID | GQM22M5C2H3R6CBOIL
3.9pF(3R9) | +0.1pF(B) GQM2195C2E3R9BB12D | GQM2195C2A3R9BB01D | GQM22M5C2H3R9BBO1L
| £0.25pF(C) | GQM2195C2E3RICB12D | GQM2195C2A3RICBOID | GQM22M5C2H3RICBOIL
4.0pF(4R0) | +0.1pF(B) GQM2195C2E4R0BB12D | GQM2195C2A4R0BB01D | GQM22M5C2H4R0BBO1L
| +0.25pF(C) | GQM2195C2E4ROCB12D | GQM2195C2A4R0CBOID | GQM22M5C2HAROCBOIL -
4.3pF(4R3) | +0.1pF(B) GQM2195C2E4R3BB12D | GQM2195C2A4R3BB01D | GQM22M5C2H4R3BBO1L
| £0.25pF(C) | GQM2195C2E4R3CB12D | GQM2195C2A4R3CBOID | GQM22M5C2H4R3CBOIL
4.7pF(4R7) | #0.1pF(B) GQM2195C2E4R7BB12D | GQM2195C2A4R7BB01D | GQM22M5C2H4R7BBO1L
| £0.25pF(C) | GQM2195C2E4R7CB12D | GQM2195C2A4R7CBOID | GQM22M5C2HAR7CBOIL
5.0pF(5R0) | +0.1pF(B) GQM2195C2E5R0BB12D | GQM2195C2A5R0BB01D | GQM22M5C2H5R0BBO1L
| +0.25pF(C) | GQM2195C2E5ROCB12D | GQM2195C2A5R0CBOID | GQM22M5C2HSROCBOIL -
5.1pF(5R1) | +0.25pF(C) GQM2195C2E5R1CB12D | GQM2195C2A5R1CB01D | GQM22M5C2H5R1CBO1L
| +05pF(D) | GQM2195C2ESRIDB12D | GQM2195C2A5R1DBOID | GQM22M5C2HSR1DBOIL -
5.6pF(5R6) | +0.25pF(C) GQM2195C2E5R6CB12D | GQM2195C2A5R6CB01D | GQM22M5C2H5R6CBO1L
| +05pF(D) | GQM2195C2ESR6DB12D | GQM2195C2A5RE6DBOID | GQM22M5C2HSREDBOIL
6.0pF(6R0O) | +0.25pF(C) GQM2195C2E6R0OCB12D | GQM2195C2A6R0CB01D | GQM22M5C2H6ROCBO1L
| +0.5pF(D) | GQM2195C2E6RODB12D | GQM2195C2A6RODBOID | GQM22M5C2HGRODBOIL -

The part number code is shown in (') and Unit is shown in [].

<>: EIA [inch] Code
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Y Temperature Compensating Type COG(5C) Characteristics |
8 g LxW [mm] 2.0x1.25(21)<0805> 2.8x2.8(22)<1111>
5 Rated Volt. [Vdc] 250(2E) | 100(2A) | 50(1H) 500(2H)
Lo Capacitance Tolerance Part Number
6.2pF(6R2) | +0.25pF(C) GQM2195C2E6R2CB12D | GQM2195C2A6R2CB01D GQM22M5C2H6R2CBO1L
| +05pF(D) | GQM2195C2EGR2DB12D | GQM2195C2A6R2DBOID | | GQM22M5C2H6R2DBOIL
6.8pF(6R8) | +0.25pF(C) GQM2195C2E6R8CB12D | GQM2195C2A6R8CB0O1D GQM22M5C2H6R8CBO1L
4 | +0.5pF(D) | GQM2195C2EGRSDB12D | GQM2195C2A6R8DBOID | | GQM22M5C2HER8DBOIL
5 % 7.0pF(7R0) | +0.25pF(C) | GQM2195C2E7ROCB12D | GQM2195C2A7R0OCB01D GQM22M5C2H7ROCBO1L
<3 | +05pF(D) | GQM2195C2E7RODB12D | GQM2195C2A7RODBOID | | GQM22M5C2H7RODBOLL
o 7.5pF(7R5) | +0.25pF(C) | GQM2195C2E7R5CB12D | GQM2195C2A7R5CB01D GQM22M5C2H7R5CBO1L
| +0.5pF(D) | GQM2195C2E7RSDB12D | GQM2195C2A7RSDBOID | | GQM22M5C2H7REDBOIL
8.0pF(8RO) | +0.25pF(C) GQM2195C2E8ROCB12D | GQM2195C2A8R0CB0O1D GQM22M5C2H8R0OCBO1L
| +0.5pF(D) | GQM2195C2ESRODB12D | GQM2195C2A8RODBOID | | GQM22M5C2H8RODBOLL
) 8.2pF(8R2) | +0.25pF(C) GQM2195C2E8R2CB12D | GQM2195C2A8R2CB01D GQM22M5C2H8R2CB0O1L
2 | +05pF(D) | GQM2195C2EBR2DB12D | GQM2195C2A8R20BOID | | GQM22M5C2H8R2DBOIL
5 1) 9-0pF(9R0) | *0.25pF(C) | GQM2195C2E9ROCB12D | GQM2195C2A9ROCBOID | | GQM22MSC2HIROCBO1L
-3 +0.5pF(D) GQM2195C2E9RODB12D | GQM2195C2A9R0DB0O1D GQM22M5C2H9R0DBO1L
9.1pF(9R1) | +0.25pF(C) GQM2195C2E9R1CB12D | GQM2195C2A9R1CB0O1D GQM22M5C2H9R1CBO1L
| +05pF(D) | GQM2195C2E9RIDB12D | GQM2195C2A9R1IDBOID | | GQM22M5C2HIR1DBOIL
10pF(100) +2%(G) GQM2195C2E100GB12D GQM2195C2A100GB01D GQM22M5C2H100GBO1L
| 5%(J) | GQM2195C2E100JB12D | GQM2195C2A100JBOID | | ¢ GQM22M5C2H100JB01L
o % L1pF(110) | #2%(G) | GQM2195C2E110GB12D | GQM2195C2A110GBOID | | GQM22MSC2H110GBOIL
-g, 2] +5%(J) GQM2195C2E110JB12D GQM2195C2A110JB01D GQM22M5C2H110JB0O1L
= % 12pF(120) | #2%(G) | GQM2195C2E120GB12D | GQM2195C2A120GBOID | | GQM22MSC2H120GBOIL
+5%(J) GQM2195C2E120JB12D GQM2195C2A120JB01D GQM22M5C2H120JB0O1L
13pF(130) +2%(G) GQM2195C2E130GB12D GQM2195C2A130GB01D GQM22M5C2H130GBO0O1L
| 5%(J) | GQM2195C2E130JB12D | GQM2195C2A130JBOID | | ¢ GQM22M5C2H130JB01L
= 15pF(150) +2%(G) GQM2195C2E150GB12D GQM2195C2A150GB01D GQM22M5C2H150GB01L
g3 | 5%(J) | GQM2195C2E150JB12D | GQM2195C2A150JBOID | | ¢ GQM22M5C2H150JB01L
23 16pF(160) | #2%(G) | GQM2195C2E160GB12D | GQM2195C2A160GBOID | | GQM22MSC2HI60GBOIL
E CED‘ +5%(J) GQM2195C2E160JB12D GQM2195C2A160JB01D GQM22M5C2H160JB0O1L
£° 18pF(180) | #2%(G) | GQM2195C2E180GB12D | GQM2195C2A180GBOID | | GQM22MSC2HIS0GBOIL
+5%(J) GQM2195C2E180JB12D GQM2195C2A180JB01D GQM22M5C2H180JB0O1L
20pF(200) +2%(G) GQM2195C2E200GB12D GQM2195C1H200GB01D | GQM22M5C2H200GB0O1L
= | 5%(J) | GQM2195C2E2003B120 | |« GQM2195C1H200JB01D | GQM22M5C2H200JB01L
g »n 22pF(220) +2%(G) GQM2195C2E220GB12D GQM2195C1H220GB01D | GQM22M5C2H220GB0O1L
= § | 5%(J) | GQM2195C2E2203B120 | |« GQM2195C1H220JB01D | GQM22M5C2H220JB01L
£ < 24pF(240) | #2%(G) | GQM2195C2E240GB12D | | GQM2195C1H240GBOID | GQM22MSC2H240GBOIL
5 O +5%(J) GQM2195C2E240JB12D GQM2195C1H240JB01D GQM22M5C2H240JB01L
é 27pF(270) | *2%(G) | GQM2195C2E270GB12D | | GQM2195C1H270GBOID | GQM22MSC2H270GBO1L
+5%(J) GQM2195C2E270JB12D GQM2195C1H270JB01D GQM22M5C2H270JB01L
30pF(300) +29%(G) GQM2195C2E300GB12D GQM2195C1H300GB01D | GQM22M5C2H300GB0O1L
o | 5%(J) | GQM2195C2E3003B120 | |« GQM2195C1H300JB01D | GQM22M5C2H300JB0IL
5< 33pF(330) | *2%(G) | GQM2195C2E330GB12D | | GQM2195CIH330GBOID | GQM22M5C2H330GBOIL
é 2 +5%(J) GQM2195C2E330JB12D GQM2195C1H330JB01D GQM22M5C2H330JB0O1L
53 36pF(360) | *2%(G) | GQM2195C2E360GB12D | | GQM2195CIH3E0GBOID | GQM22MSC2H3E0GBOIL
+5%(J) GQM2195C2E360JB12D GQM2195C1H360JB01D GQM22M5C2H360JB01L
39pF(390) +2%(G) GQM2195C2E390GB12D GQM2195C1H390GB01D | GQM22M5C2H390GB0O1L
| +5%(J) | GQM2195C2E3903B120 | |« GQM2195C1H390JB01D | GQM22M5C2H390JBOIL
é The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
£
o
£
(8]
> . . . . .
g ooy coflwl o[ o]l [z el el osz o] G, O, Qmton Q2w
@Capacitance Tolerance ©Individual Specification Code  {®Packaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type COG(5C) Characteristics

LxW [mm] 2.0x1.25(21)<0805> 2.8x2.8(22)<1111>
Rated Volt. [Vdc] 250(2E) ‘ 50(1H) 500(2H)
Capacitance Tolerance Part Number
43pF(430) +2%(G) GQM2195C2E430GB12D GQM2195C1H430GB01D | GQM22M5C2H430GB0O1L
| 5%(J) | GQM2195C2E430JB12D | GQM2195C1H430JBOID | GQM22M5C2H430JBOIL
47pF(470) +2%(G) GQM2195C2E470GB12D GQM2195C1H470GB01D | GQM22M5C2H470GBO1L
| 5%(J) | GQM2195C2E470JB12D | GQM2195C1H470JBOID | GQM22M5C2HA70JBOIL
51pF(510) +2%(G) GQM2195C2E510GB12D GQM2195C1H510GB01D | GQM22M5C2H510GB0O1L
| 5%(J) | GQM2195C2E510JB12D | GQM2195CIH510JBOID | GQM22M5C2H510JBOIL
56pF(560) +2%(G) GQM2195C2E560GB12D GQM2195C1H560GB01D | GQM22M5C2H560GB0O1L
| 5%(J) | GQM2195C2E560JB12D | GQM2195CIH560JBOID | GQM22M5C2H560JBOIL
62pF(620) +2%(G) GQM2195C2E620GB12D GQM2195C1H620GB01D | GQM22M5C2H620GB0O1L
| 5%(J) | GQM2195C2E620JB12D | GQM2195C1H620JBOID | GQM22M5C2H620JBOIL
68pF(680) +2%(G) GQM2195C2E680GB12D GQM2195C1H680GB01D | GQM22M5C2H680GB0O1L
| 5%(J) | GQM2195C2E680JB12D | GQM2195CIH680JBOID | GQM22M5C2HE80JBOIL
75pF(750) +2%(G) GQM2195C2E750GB12D GQM2195C1H750GB01D | GQM22M5C2H750GB0O1L
| £5060) | GQM2195C2E750JB12D | GQM2195C1H750JB01D | GQM22M5C2H750JB0IL
82pF(820) +2%(G) GQM2195C2E820GB12D GQM2195C1H820GB01D | GQM22M5C2H820GB0O1L
| 5%(J) | GQM2195C2E820JB12D | GQM2195C1H820JBOID | GQM22M5C2H820JBOIL
91pF(910) +2%(G) GQM2195C2E910GB12D GQM2195C1H910GB01D | GQM22M5C2H910GBO1L
| 5%(J) | GQM2195C2E910JB12D | GQM2195C1HO10JBOID | GQM22M5C2H910JBOIL
100pF(101) +2%(G) GQM2195C2E101GB12D GQM2195C1H101GB01D | GQM22M5C2H101GBO1L
| +5060) | GQM2195C2E101JB12D | GQM2195C1H101JBOID | GQM22M5C2H101JBOIL

The part number code is shown in () and Unit is shownin[].

< >: EIA [inch] Code
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GQM Series Specifications and Test Methods

T8
25
3 s No Item Specifications Test Method
S
o x !
e 1 Operating —55to 125C Reference Temperature: 25C
Temperature
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
2 | Rated Voltage See the previous page. When AC voltage is superimposed on DC voltage, V** or V°®,
" whichever is larger, should be maintained within the rated
Q voltage range.
> 0 - - -
g & 3 | Appearance No defects or abnormalities Visual inspection
< ; 4 | Dimension Within the specified dimensions Using calipers
(O]
No failure should be observed when 300%Uof the rated voltage
. . - is applied between the terminations for 1 to 5 seconds,
e el No defects or abnormalities provided the charge/discharge current is less than 50mA.
LGQM187, GQM219(250V), GQM22: 250% of the rated voltage
The insulation resistance should be measured with a DC
% i o 0,
—1 9 6 | Insulation Resistance| More than 10,000MQ voltage not .ex.ceedlr.lg the rated volltage at 2.50 and 75%RH
& = max. and within 2 minutes of charging, provided the
s 0 charge/discharge current is less than 50mA.
O - - :
S = 7 | Capacitance Within the specified tolerance The capacitance/Q should be measured at 25%C at the
frequency and voltage shown in the table.
30pF and over: Q=1400
8| Q 30pF and below: Q=800+20C Frequency 1+0.1MHz
X . Voltage 0.5to 5Vrms
C: Nominal Capacitance (pF)
@ Templerlature Within the specified tolerance (Table A) The capac'ltlance change should be measured after 5 min. at
o= Coefficient each specified temp. stage.
= $ The temperature coefficient is determined using the capacitance
-% s measured in step 3 as a reference.
8 When cycling the temperature sequentially from steps 1 through 5
the capacitance should be within the specified tolerance for the
Capeciance temperature coefficient and capacitance change as in Table A.
9 | Temperature The capacitance drift is calculated by dividing the differences
Characteristics Capacitance | Within £0.2% or +0.05pF between the maximum and minimum measured values in the
- Drift (whichever is larger) steps 1, 3 and 5 by the capacitance value in step 3.
% g Step Temperature (C)
= E 1 Reference Temp. £2
o 2 —55+
L= 55+3
c O 3 Reference Temp. £2
20
T 4 125+3
5 Reference Temp. +2
s No removal of the terminations or other defect should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
= Fig. 1 using a eutectic solder. Then apply 10N* force in parallel
§ » with the test jig for 10+1 sec.
o2 The soldering should be done either with an iron or using the
= % c reflow method and should be conducted with care so that the
E < soldering is uniform and free of defects such as heat shock.
i _ 71 V1 V1 VI *5N (GQM188
A0) 10 Adhesive Strength Y (GQ )
S of Termination 7R Z R 7R
= 2 [ Type a b c
Z! @ Z! Z! @ @\ GQM18 1.0 3.0 1.2
o ) GOM21 12 2.0 165
Solder resist
e GQM22 2.2 5.0 2.9
Baked electrode or -
29 copper foil (in mm)
o Fig. 1
23 9
8 o Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
=S ) o o same manner and under the same conditions as (10).
o Within th fi |
- O Capaciance ithin the specified tolerance The capacitor should be subjected to a simple harmonic motion
Vibration having a total amplitude of 1.5mm, the frequency being varied
11 Resistance 30pF and over: Q=1400 uniformly between the approximate limits of 10 and 55Hz. The
Q 30pF and below: Q=800+20C frequency range, from 10 to 55Hz and return to 10Hz, should
g be traversed in approximately 1 minute.
E C: Nominal Capacitance (pF) This motion should be applied for a period of 2 hours in each of
= 3 mutually perpendicular directions (total of 6 hours).
S
‘c Continued on the following page.
g
>
B
g
o
108



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

sales representatives or product engineers before ordering.

« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

GQM Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No defects or abnormalities. Solder the capacitor on the test jig (glass epoxy board) shown
Capacitance | Within £5% or +0.5pF in Fig. 2 using a eut‘ectlc sc?lder‘. -
Change (whichever is larger) Then apply a force in the direction shown in Fig. 3.
g The soldering should be done by the reflow method and should
b o5 be conducted with care so that the soldering is uniform and free
of defects such as heat shock.
]% I g 20 .50 Pressurizing
speed: 1.0mm/sec.
12 | Deflection : Pressurize
100 R230.
t 1.6mm ST o qu
t
Type a b c Flexure : =1
GQM18 1.0 3.0 1.2
GQM21 1.2 4.0 1.65
GQM22 2.2 5.0 2.9 T
(in mm) Fig. 3
Fig. 2
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
- - rosin (JI1S-K-5902) (25% rosin in weight proportion). Preheat at
0,
13 _Srolde.raki-lllty el 73; Ofntt?: termllnatlons are to be soldered evenly 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
ermination and continuously. eutectic solder solution for 2+0.5 seconds at 230+5°C or
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C.
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities.
Capacitance | Within +2.5% or +0.25 pF
. Change (whichever is larger) Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
Resistance o ; .
: 30pF and over: Q21400 capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder solution
14 | to Soldering N .
30pF and below: Q=800+20C at 2705 for 10+0.5 seconds. Let sit at room temperature for
Heat 0 p (Q=
242 hours, then measure.
C: Nominal Capacitance (pF)
I.R. More than 10,000MQ
Dielectric
Strength No defects.
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities. Fix the capacitor to the supporting jig in the same manner and
- — under the same conditions as (10).
Capacitance | Within £2.5% or £0.25pF Perform the five cycles according to the four heat treatments
Change (whichever is larger) listed in the following table.
15 Temperature 30pF and over: Q=1400 Let sit for 24%2 hours at room temperature, then measure.
Cycle Q 30pF and below: Q=800+20C Step 1 2 3 4
Temp. () Min. Operatingl Room |Max. Operating| Room
C: Nominal Capacitance (pF) P: Temp. +0/—3| Temp. | Temp. +3/—0 | Temp.
I.R. More than 10,000MQ Time (min.) 30+3 2t03 30+3 2t03
Dielectric
Strength No defects.
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities.
i ithin £59 +
- Capaciance Wlthm _5/0. or £0.5pF Set the capacitor at 401+2°C and in 90 to 95% humidity for
Humidity | Change (whichever is larger)
16 | Stead 500%12 hours.
— Y 30pF and over: Q=350 Remove and set for 24+2 hours at room temperature, then
10pF and over, 30pF and below: Q=275+5C/2 measure.
Q 10pF and below: Q=200+10C
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ

Continued on the following page.
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GQM Series Specifications and Test Methods

= 0
g .% Continued from the preceding page.
3 g No. Item Specifications Test Method
S
@
|.°|. O] The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities.
Capacitance | Within £7.5% or +0.75pF Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Humidity | Change whichever is larger 500=£12 hours. Remove and let sit for 24+2 hours at room
17
.g Load 30pF and over: Q=200 :empt(re]rar:uggr:fn measure. The charge/discharge current is
> 5 30pF and below: Q=100+10C/3 ess tha :
g3 Q
= ; C: Nominal Capacitance (pF)
O
I.R. More than 500MQ
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities.
a8 Capacitance | Within 3% or £0.3pF Apply 200%* of the rated voltage for 1000£12 hours at the
n s High Change (whichever is larger) maximum operating temperature +3°C.
Yo 18 | Temperature 0> Set for 24+2 hours at room temperature, then measure.
2 30pF and over: Q=350 . A
s Load . The charge/discharge current is less than 50mA.
| 10pF and over, 30pF and below: Q=2275+5C/2
4 Q 10pF and below: Q=200+10C *GQM22: 150% of the rated voltage
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ
(%]
Q
%
£ 0 Table A
T E NS Capacitance Change from 25°C (%)
0] ominal Values — e P
Char. (PPM/C) 1 55C 30°C 10°C
Max. Min. Max. Min. Max. Min.
5C 0+30 0.58 —0.24 0.40 —0.17 0.25 —0.11

*1: Nominal values denote the temperature coefficient within a range of 25 to 125C.
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GQM Series Data

m Q - Frequency Characteristics m Resonant Frequency - Capacitance

GQM18
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Chip Monolithic Ceramic Capacitors multata

s 3
23
3 Cy . . . .
82  Monolithic Microchip GMA Series
N4
£ o
L W
m Features = |
1. Better microwave characteristics iy TF
& 2. Suitable for by passing iy -
E(q;) 3 ngh density mounting H r ) Outer electrode: Au plated
<= /
Z - -
©  m Applications
1. Optical device for telecommunication Dimensions (mm)
- . Part Number
2. IC, built-in IC packaging L w T
3. Measuring equipment GMAOD3 0.38 £0.05 0.38 £0.05 0.3 £0.05
GMAO05X 0.5 +0.05 0.5 +0.05 0.35 +0.05
a8 GMA085 0.8 +0.05 0.8 +0.05 0.5 0.1
93
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Capacitance Table

< 8
g =
. . . . . [}
High Dielectric Constant Type X7R(R7)/X5R(R6) Characteristics g n
_ ex.X: T Dimension [mm] ‘5 E
Lxw | 0.38x0.38 0.5x0.5 0.8x0.8 & O
(oD) (05) (08)
[mml| <015015> <0202> <0303>
Rated Voltage 10 100 25 10 6.3 100 25 10 6.3
Capacitance [vdc]|  (1A) (1E) (1A) (03) (2A) (1E) (1A) (03)
100pF(101) 8
150pF(151) 23
220pF(221) <=2
330pF(331) o
470pF(471)
680pF(681) |
1000pF(102)
1500pF(152) L2
2200pF(222) 7 §
3300pF(332) 20
4700pF(472) -3
6800pF(682)
10000pF(103) [0 ]
15000pF(153)
22000pF(223) "
33000pF(333) o %
47000pF(473) 5 2
68000pF(683) - 3
0.10uF(104)
0.47uF(474)
The part number code is shown in () and Unit is shownin[]. < >: EIA [inch] Code
a
g3
(g
c O
20
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High Dielectric Constant Type X7R(R7)/X5R(R6) Characteristics

T3
2o
8 g LXW [mm] 0.38x0.38(0D)<015015>
o Rated Volt. [Vdc] 10(1A)
Lo Capacitance Tolerance Part Number
10000pF(103) | +20%(M) | GMAOD3R71A103MAOLT
LxW [mm] 0.5x0.5(05)<0202>
5 Rated Volt. [Vdc] 100(2A) | 25(1E) | 10(1A) 6.3(0J)
E % Capacitance Tolerance Part Number
< ; 100pF(101) |  +20%(M) GMAO5XR72A101MAQLT
o 150pF(151) |  +20%(M) GMAO5XR72A151IMAOLT
220pF(221) | +20%(M) GMAO5XR72A221IMAOLT
330pF(331) | +20%(M) GMAO5XR72A331MAOLT
4A70pF(471) | +20%(M) GMAO5XR72A471IMAOLT
" 680pF(681) | +20%(M) | GMAO5XR72A681MAOLT
ﬁ % 1000pF(102) | +20%(M) | GMAO5XR72A102MAQLT
2 8 1500pF(152) |  +20%(M) GMAO5XR71E152MA11T
-3 2200pF(222) |  +20%(M) GMAO5XR71E222MA11T
3300pF(332) | +20%(M) GMAO5XR71E332MA11T
4700pF(472) |  +20%(M) GMAO5XR71E472MA11T
6800pF(682) |  +20%(M) GMAO5XR71A682MA0LT
10000pF(103) | +20%(M) GMAO5XR71A103MA01T
o % 15000pF(153) |  +20%(M) GMAO5XR71A153MA01LT
<0 22000pF(223) |  +20%(M) GMAO5XR71A223MAO0LT
T % 33000pF(333) | +20%(M)
47000pF(473) |  +20%(M)
68000pF(683) | +20%(M)
0.10uF(104) |  +20%(M) GMAO5XR60J104ME12T*
)
$3  Lxw[mm 0.8x0.8(08)<0303>
5 & Rated Volt. [Vdc] 100(2A) | 25(1E) | 10(1A) 6.3(0J)
E %« Capacitance Tolerance Part Number
.%’ Y 1500pF(152) |  +20%(M) GMAO85R72A152MA01T
2200pF(222) | +20%(M) | GMAO85R72A222MA0LT
3300pF(332) |  +20%(M) GMAO085R72A332MA01T
2 4700pF(472) | +20%(M) GMAO85R72A472MA0LT
§ ® 6800pF(682) | +20%(M) GMAO85R72A682MA0LT
-§ § 10000pF(103) | +20%(M) GMAO85R71E103MA11T
E <§( 15000pF(153) +20%(M) GMAO85R71E153MA11T
z0 22000pF(223) | +20%(M) GMAO85R71E223MA11T
é 33000pF(333) |  +20%(M) GMAO085R71A333MAO0LT
47000pF(473) |  +20%(M) GMAO085R71A473MAOLT
68000pF(683) |  +20%(M) GMAO085R71A683MAO0LT
> o 0.10pF(104) |  +20%(M) GMAO085R71A104MAOLT
£ % 0.47UF(474) |  +20%(M) GMAO085R60J474ME12T*
é 2 The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
E g * Please refer to GMA series Specifications and Test Method (2).
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GMA Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Operating
1 | Temperature R7: =55 to +125°C Reference Temperature: 25°C
Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.

2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V™? or V°*,
whichever is larger, should be maintained within the rated voltage
range.

Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimensions Using calipers
No failure should be observed when a voltage of 250% of the

5 | Dielectric Strength | No defects or abnormalities rated voltage is applied betweep the both termlngtlons forlto5
seconds, provided the charge/discharge current is less than
50mA.

_ _ More than 10,000MQ or 500QF The insulation reS|s_tance should be measured with a DC
6 | Insulation Resistance . . voltage not exceeding the rated voltage at normal temperature
(whichever is smaller) . e . .
and humidity and within 2 minutes of charging.

7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at reference
temperature at the frequency and voltage shown in the table.

8 Dissipation Factor | R7: W.V.: 25V min.; 0.025 max. Frequency 1+0.1kHz

(D.F.) W.V.: 16V/10V; 0.035 max. Voltage 1+0.2Vrms
The capacitance change should be measured after 5 min. at
each specified temp. stage.
*The ranges of capacitance change compared with the
Reference Temperature value over the temperature ranges
shown in the table should be within the specified ranges.*
Capacitance Stle p Tempezrsail;re (°C)
9 | Temperature | No bias | R7: Within +/-15% (-55 to +125°C) > _55_+3
Characteristics 3 2542
4 125+3
*Initial measurement for high dielectric constant type
Perform a heat treatment at 150 +0/-10°C for one hour and
then let sit for 24+2 hours at room temperature.
Perform the initial measurement.
MIL-STD-883 Method 2011 Condition D
Bond pull force: 0.03N min Mount the capacitor on a gold metallized alumina substrate with
; Strength o ’ Au-Sn (80/20) and bond a 25pm (0.001 inch) gold wire to the
10 Mechanical capacitor terminal using an ultrasonic ball bond. Then, pull wire.
Strength
Die Shear MIL-STD-883 Method 2019
Strenath Die Shear force: 2N min. Mount the capacitor on a gold metallized alumina substrate
9 with Au-Sn (80/20). Apply the force parallel to the substrate.
Rhisild| No defects or abnormalities Ramp frequency from 10 to 55Hz then return to 10Hz all within
11 Vibration | Capacitance| Within the specified tolerance 1 minute. Amplitude: 1.5 mm (0.06 inch) max. total excursion.
Resistance or R7:W.V.: 25V min.: 0.025 max. A(;:rpIzr:zhsn?;thoil:efcoﬂr;sp%rcl](:gl%f Eor:ss)rs in each of 3 mutually
o W.V.: 16V/10V; 0.035 max. perp :
Appearance | No defects or abnormalities The capacitor should be set for 24+2 hours at room
Capacitance temperature after one hour of heat treatment at 150+0/-10°C,
P R7: Within £7.5% then measure for the initial measurement. Fix the capacitor to
Change P
the supporting jig in the same manner and under the same
DE R7: W.V.: 25V min.; 0.025 max. conditions as (11) and conduct the five cycles according to the
12 Temlperature o W.V.: 16V/10V; 0.035 max. temperatures and time shown in the following table. Set it for
Cycle
. More than 10,000MQ or 500QF 24+2 hours at room temperature, then measure.
o (whichever is smaller) Step 1 2 3 4
Temp. (°C) Min. Operating] Room |Max. Operating| Room
Dielectric No defects P Temp. +0/-3 | Temp. | Temp. +3/~0 | Temp.
Strength Time (min.) 30+3 2t03 3043 2t03

Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when tests No. 11 to 15 are performed.

Continued on the following page.
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GMA Series Specifications and Test Methods (1)
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=z 0 ) ) When no "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (1).
a 2 Continued from the preceding page. When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
S
o "
|_°|_ [0) Appearance | No defects or abnormalities
Capacitance R7: Within +12.5% Set the capacitor for 500+12 hours at 40+2°C, in 90 to 95%
13 | Humidty Change humidity.
(Steady State) | p . R7: W.V.: 10V min.: 0.05 max. Take it out and set it for 242 hours at room temperature, then
measure.
More than 1,000MQ or 50QF
(%] L.R. . .
Q (whichever is smaller)
>0 "
g (%] Appearance | No defects or abnormalities
< ; Capacitance CNns o
o Humidity| Change R7: Within £12.5% Apply the rated voltage for 50012 hours at 40+2°C, in 90 to
14 Lo Y - 95% humidity and set it for 24+2 hours at room temperature,
D.F. R7: W.V.: 10V min.; 0.05 max. then measure. The charge/discharge current is less than 50mA.
More than 500MQ or 25QF
L.R. . ;
(whichever is smaller)
@ Appearance | No defects or abnormalities A voltage treatment should be given to the capacitor, in which a
d 2 Capacitance DC voltage of 200% the rated voltage is applied for one hour at
wl g P R7: Within £12.5% the maximum operating temperature; +3°C then it should be set
2 ’ Change .
30 High for 2442 hours at room temperature and the initial measurement
= = 15 | Temperature | D.F. R7: W.V.: 10V min.; 0.05 max. should be conducted.
Load Then apply the above mentioned voltage continuously for
More than 1,000MQ or 50QF 1000412 hours at the same temperature, remove it from the
I.R. (whichever is smaller) bath, and set it for 24+2 hours at room temperature, then
measure. The charge/discharge current is less than 50mA.
Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when tests No. 11 to 15 are performed.
3
%
3
s Capacitor Gold wire
O
- = = = = = Die bond Gold land
= o [ I ]
Alumina substrate
/ /
oy
c 8 Alumina substrate Gold land
S <
o)
Sn
r=
c O
20
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GMA Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (1). =0
When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2). S £
c O
No. Item Specifications Test Method 8 ;
- 5 0
Operating Lo
1 | Temperature R6 : -55°C to 85°C Reference Temperature : 25°C
Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V™? or V°*, ”
whichever is larger, should be maintained within the rated volt- Q
age range. ? g
Appearance No defects or abnormalities. Visual inspection. < ;
4 | Dimensions Within the specified dimensions. Using calipers. O
No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities. is applied between the terminations for 1 to 5 seconds, provid-
ed the charge/discharge current is less than 50mA.
Insulation The insulation resistance should be measured with a DC
6 . More than 50Q - F voltage not exceeding the rated voltage at normal temperature a9
Resistance . e ) ) = @
and humidity and within 1 minutes of charging. m o
(%}
7 | Capacitance Within the specified tolerance. The capacitance/D.F. should be measured at reference % 0
temperature at the frequency and voltage shown in the table. = =
g | Dissipation R6 : 0.1 max. Capacitance Frequency | Voltage
Factor (D.F.) C=10yF (6.3Vmax.) | 1#0.1kHz | 0.5+0.1Vrms
The capacitance change should be measured after 5 min. at
each specified temp. stage.
0
The ranges of capacitance change compared with the 2
o=
Reference Temperature value over the temperature ranges z g
shown in the table should be within the specified ranges.* %’ s
Capacitance Step Temperature (°C) 8
9 | Temperatre | No bias | R6 : Within £15% (-55°C to +85°C) 1 25+2
Characteristics 2 5543
3 25+2
4 85+3
*Initial measurement for high dielectric constant type 5 "
Perform a heat treatment at 150 +0/—10°C for one hour and qc, @
then let sit for 24+2 hours at room temperature. = g
Perform the initial measurement. E_: s
MIL-STD-883 Method 2011 Condition D £9
Bond pull force : 0.03N min Mount the capacitor on a gold metallized alumina substrate with T
; Strength T ’ Au-Sn (80/20) and bond a 25um (0.001 inch) gold wire to the
10 Mechanical capacitor terminal using an ultrasonic ball bond. Then, pull wire.
Strength
Die Shear MIL-STD-883 Method 2019 2
Strenath Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate S
9 with Au-Sn (80/20). Apply the force parallel to the substrate. g .g
Appearance | No defects or abnormalities. = %
. o " Ramp frequency from 10 to 55Hz then return to 10Hz all within E <
Vibration Capacitance| Within the specified tolerance. 1 minute. Amplitude: 1.5 mm (0.06 inch) max. total excursion. =
11 . . ’ . . c O
Resistance Apply this motion for a period of 2 hours in each of 3 mutually c
D.F. R6 : 0.1 max. perpendicular directions (total 6 hours). §
Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
Capacitance temperature after one hour of heat treatment at 150+0/-10°C,
Chgn A R6 : Within £7.5% then measure for the initial measurement. Fix the capacitor to 2%
9 the supporting jig in the same manner and under the same -g 5
D.F. R6 : 0.1 max. conditions as (11) and conduct the five cycles according to the o v
Temperature = More than 500 - F temperatures and time shown in the following table. Set it for e g
12 | Sudden e 48+4 hours at room temperature, then measure. 2o
Change Step 1 2 3 2
. . Min. Max.
giiatrl;c No defects Temp. (°C)| Operating _?:r?]m Operating _ll-_\’;(:]m
Y Temp.+0/-3 p: Temp. +3/-0 P c
Time (min.)|  30+3 2103 30+3 2103 2
5]
Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when tests No. 11 to 14 are performed. g
2
) ) =
Continued on the following page. E
>
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GMA Series Specifications and Test Methods (2)

=z 0 ) ) When no "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (1).
a 2 Continued from the preceding page. When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
S
@ " R
|_°|_ [0) Appearance | No defects or abnormalities. Apply the rated voltage for 500+12 hours at 40+2°C, in 90 to
Capacitance 95% humidity and set it for 24+2 hours at room temperature,
p R6 : Within £12.5% then measure. The charge/discharge current is less than
Change
50mA.
High D.F. R6 : 0.2 max.
Temperature « Initial measurement
@ 13 | High Perform a heat treatment at 150+0/-10°C for one hour and then
>5 Humidity let sit for 2442 hours at room temperature. Perform the initial
S wn (Steady) measurement.
IS I.R. More than 12.5Q - F
% « Measurement after test
Perform a heat treatment at 150+0/-10°C for one hour and then
let sit for 24+2 hours at room temperature, then measure.
Appearance | No defects or abnormalities. Apply 150% of the rated voltage for 1000+12 hours at the
. maximum operating temperature +3°C. Let sit for 24+2 hours at
Chzn o R6 : Within £12.5% room temperature, then measure.
a3 9 The charge/ discharge current is less than 50mA.
NG D.F. R6 : 0.2 max.
= 0 « Initial measurement
ol 14 | Durabili Perform a heat treatment at 150+0/-10°C for one hour and then
|
- let sit for 24+2 hours at room temperature. Perform the initial
measurement.
L.R. More than 25Q - F
* Measurement after test
Perform a heat treatment at 150+0/-10°C for one hour and then
let sit for 24+2 hours at room temperature, then measure.
(%]
o 2 Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when tests No. 11 to 14 are performed.
T O
=}
I Lar)
O
Capacitor \ Gold wire
- - - - - = Die bond \E Gold land
Moo —— 1 I ]
a Alumina substrate
o % Alumina substrate Gold land
(3]
S
- =
c O
20
ac

2
<
o]
O n
c .2
S o
2(/J
o

it
=2
° O
c
o
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Chip Monolithic Ceramic Capacitors multata
for Bonding GMD Series

For General
GRM Series

m Features e g e

. I ]

1. Small chip size (LXWXxT: 0.6x0.3x0.3, 1.0x0.5x0.5mm) t Outer electrode: Au
2. Available for Wire/Die bonding due to e : _' §
Gold termination. : - d t B §$
3. Suitable for Optical device for telecommunication, - . - < ;
0

built-in IC packaging. \ g —

m Applications T Dimensions (mm)

1. Optical device for telecommunication L w T e g min.
o . GMDO033 | 0.6+0.03 | 0.3+0.03 | 0.3+0.03 |0.12t00.22| 0.16
2. IC, built-in IC packaging

GMD155 1.0+0.05 | 0.5+0.05 | 0.5+0.05 |0.15t00.35| 0.3

Low ESL
LLD Series

High-Q
GQM Series GJM Series

High Frequency

Monolithic Microchip
GMA Series

0
2
@
n
[a)
p=
o
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For General
GRM Series

High-Q Low ESL Array
GJM Series LL[] Series GNM Series

High Frequency

Monolithic Microchip
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Capacitance Table

High Dielectric Constant Type X7R(R7)/X5R(R6) Characteristics

_ ex.3: T Dimension [mm]
LW 0.6x0.3 1.0x0.5 0.6x0.3 | 1.0x0.5
(03) (15) (03) (15)
i <0201> <0402> <0201> | <0402>

Rated Voltage

16
(1©)

25
(1E)

6.3

10
(1A)

100pF(101)

120pF(121)

150pF(151)

180pF(181)

220pF(221)

270pF(271)

330pF(331)

390pF(391)

470pF(471)

560pF(561)

680pF(681)

820pF(821)

1000pF(102)

1200pF(122)

1500pF(152)

1800pF(182)

2200pF(222)

2700pF(272)

3300pF(332)

3900pF(392)

4700pF(472)

5600pF(562)

6800pF(682)

8200pF(822)

10000pF(103)

12000pF(123)

15000pF(153)

18000pF(183)

22000pF(223)

27000pF(273)

33000pF(333)

39000pF(393)

47000pF(473)

56000pF(563)

68000pF(683)

82000pF(823)

0.10pF(104)

0.12pF(124)

0.15pF(154)

0.18pF(184)

0.22uF(224)

0.27uF(274)

0.33uF(334)

0.39pF(394)

0.47TUF(474)

The part number code is shown in () and Unit is shown in [].
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High Dielectric Constant Type X7R(R7) Characteristics |

i
Q=
c O
LxW [mm] 0.6x0.3(03)<0201> 8 ;
Rated Volt. [Vdc] 25(1E) | 16(1C) | 10(1A) 5%
L
Capacitance Tolerance Part Number
100pF(101) +10%(K) GMDO033R71E101KA01D
120pF(121) +10%(K) GMDO033R71E121KA01D
150pF(151) +10%(K) GMDO033R71E151KA01D
180pF(181) +10%(K) GMDO033R71E181KA01D _g
220pF(221) +10%(K) GMDO033R71E221KA01D ? g
270pF(271) +10%(K) GMDO033R71E271KA01D < ;
330pF(331) +10%(K) GMDO033R71E331KA01D o
390pF(391) +10%(K) GMDO033R71E391KA01D
470pF(471) +10%(K) GMDO033R71E471KA01D
560pF(561) +10%(K) GMDO033R71E561KA01D
680pF(681) +10%(K) GMDO033R71E681KA01D @
a4 @
820pF(821) +10%(K) GMDO033R71E821KA01D & 5
1000pF(102) +10%(K) GMDO033R71E102KA01D % 8
1200pF(122) +10%(K) GMDO033R71E122KA01D -4
1500pF(152) +10%(K) GMDO033R71E152KA01D
1800pF(182) +10%(K) GMDO033R71C182KA11D
2200pF(222) +10%(K) GMDO033R71C222KA11D
2700pF(272) +10%(K) GMDO033R71C272KA11D
%)
3300pF(332) +10%(K) GMDO033R71C332KA11D o 2
)
3900pF(392) +10%(K) GMDO033R71A392KA01D g, 2]
4700pF(472) +10%(K) GMDO033R71A472KA01D T 5
5600pF(562) +10%(K) GMDO033R71A562KA01D
6800pF(682) +10%(K) GMDO033R71A682KA01D
8200pF(822) +10%(K) GMDO033R71A822KA01D
10000pF(103) +10%(K) GMDO033R71A103KA01D =
[5)
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code qc_, _@
3
o
- =
c O
20
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o
=
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High Dielectric Constant Type X7R(R7) Characteristics |

R
2o
8 g LxW [mm] 1.0x0.5(15)<0402>
5 Rated Volt. [Vdc] 50(1H) | 25(1E) | 16(1C)
Lo Capacitance Tolerance Part Number
220pF(221) +10%(K) GMD155R71H221KA01D
270pF(271) +10%(K) GMD155R71H271KA01D
330pF(331) +10%(K) GMD155R71H331KA01D
_g 390pF(391) +10%(K) GMD155R71H391KA01D
E % 470pF(471) +10%(K) GMD155R71H471KA01D
< ; 560pF(561) +10%(K) GMD155R71H561KA01D
o 680pF(681) +10%(K) GMD155R71H681KA01D
820pF(821) +10%(K) GMD155R71H821KA01D
1000pF(102) +10%(K) GMD155R71H102KA01D
1200pF(122) +10%(K) GMD155R71H122KA01D
@ 1500pF(152) +10%(K) GMD155R71H152KA01D
ﬁ '% 1800pF(182) +10%(K) GMD155R71H182KA01D
g 8 2200pF(222) +10%(K) GMD155R71H222KA01D
-3 2700pF(272) +10%(K) GMD155R71H272KA01D
3300pF(332) +10%(K) GMD155R71H332KA01D
3900pF(392) +10%(K) GMD155R71H392KA01D
4700pF(472) +10%(K) GMD155R71H472KA01D
5600pF(562) +10%(K) GMD155R71E562KA01D
o % 6800pF(682) +10%(K) GMD155R71E682KA01D
5 8200pF(822) +10%(K) GMD155R71E822KA01D
T % 10000pF(103) +10%(K) GMD155R71E103KA01D
12000pF(123) +10%(K) GMD155R71E123KA01D
15000pF(153) +10%(K) GMD155R71E153KA01D
18000pF(183) +10%(K) GMD155R71E183KA01D
- 22000pF(223) +10%(K) GMD155R71E223KA01D
% _g 27000pF(273) +10%(K) GMD155R71E273KA11D
;5)' g 33000pF(333) +10%(K) GMD155R71E333KA11D
E % 39000pF(393) +10%(K) GMD155R71E393KA11D
.%’ o 47000pF(473) +10%(K) GMD155R71E473KA11D
56000pF(563) +10%(K) GMD155R71C563KA11D
68000pF(683) +10%(K) GMD155R71C683KA11D
% 82000pF(823) +10%(K) GMD155R71C823KA11D
§ @ 0.10uF(104) | +10%(K) GMD155R71C104KA11D
é § The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
L <
2

o »n
£ 0
S
()
c
cw
@ A
_—
20

Product Information

Part Number) |GM 15151 R71[ 111221 Tk T AOL @Product ID @5Series ©Dimensions (LxW) ODimension (T)
( ) @ @Temperature Characteristics ~ @Rated Voltage @Capacitance

O 006 60 006 00O @Capacitance Tolerance ©Individual Specification Code  {®Packaging
Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X5R(R6) Characteristics

R4
23
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 6.3(0J) 10(1A) S g
L
Capacitance Tolerance Part Number
56000pF(563) +10%(K) GMDO033R60J563KE11D*
68000pF(683) +10%(K) GMDO033R60J683KE11D*
82000pF(823) +10%(K) GMDO033R60J823KE11D*
0.10pF(104) +10%(K) GMDO033R60J104KE11D* _g
0.12pF(124) +10%(K) GMD155R61A124KE12D* ? %
0.15pF(154) +10%(K) GMD155R61A154KE12D* < %
0.18uF(184) +10%(K) GMD155R61A184KE12D* O
0.22uF(224) +10%(K) GMD155R61A224KE12D*
0.27pF(274) +10%(K) GMD155R61A274KE11D*
0.33pF(334) +10%(K) GMD155R61A334KE11D*
0.39uF(394) +10%(K) GMD155R61A394KE11D* @
]
0.47uF(474) +10%(K) GMD155R61A474KE11D* & '5
(2}
The part number code is shown in () and Unitis shownin[]. ~ <>: EIA [inch] Code % 0
* Please refer to GMD series Specifications and Test Method (2). — j
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GMD Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (1).

< 9 ; . ) o
o 2 When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
N4 -
L O Operating
1 | Temperature R7 : -55°C to 125°C Reference Temperature : 25°C
Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
" 2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V™? or V°*,
@ whichever is larger, should be maintained within the rated volt-
E % age range.
< ; Appearance No defects or abnormalities. Visual inspection.
o 4 | Dimensions Within the specified dimensions. Using calipers.
No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormality. is applied between the terminations for 1 to 5 seconds, provid-
ed the charge/discharge current is less than 50mA.
Insulation More than 10,000MQ or 500 - F The insulation re5|§tance should be measured with a DC
@ 6 . . . voltage not exceeding the rated voltage at normal temperature
(7') 2 Resistance (whichever is smaller) . e ) }
] and humidity and within 2 minutes of charging.
0
g | 7 | Capacitance Within the specified tolerance. The capacitance/D.F. should be measured at reference
== R7 : temperature at the frequency and voltage shown in the table.
g | Dissipation W.V. 25Vmin. : 0.025 max. Frequency 1+0.1kHz
Factor (D.F) W.V. 16/10V : 0.035 max. Voltage 1#0.2Vrms
The capacitance change should be measured after 5 min. at
each specified temp. stage.
(%]
Q The ranges of capacitance change compared with the
o<
g % Reference Temperature value over the temperature ranges
%’ s shown in the table should be within the specified ranges.*
8 Capacitance Step Temperature (°C)
9 | Temperatre | No bias | R7 : Within £15% (-55°C to +125°C) 1 25+2
Characteristics 2 —55+3
3 25+2
4 125+3
o " *Initial measurement for high dielectric constant type
% @ Perform a heat treatment at 150 +0/—10°C for one hour and
= % then let sit for 24+2 hours at room temperature.
L:“_: s Perform the initial measurement.
= 8 MIL-STD-883 Method 2011 Condition D
T Bond pull force : 0.03N min Mount the capacitor on a gold metallized alumina substrate with
; Strength o ' Au-Sn (80/20) and bond a 25mm (0.001 inch) gold wire to the
10 Mechanical capacitor terminal using an ultrasonic ball bond. Then, pull wire.
Strength
2 Die Shear MIL-STD-883 Method 2019
S Strenath Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate
g _g 9 with Au-Sn (80/20). Apply the force parallel to the substrate.
= 8 Appearance | No defects or abnormalities.
(&) o
=< . o " Ramp frequency from 10 to 55Hz then return to 10Hz all within
=
% % 11 Vibration Siieigey Within the specified tolerance. 1 minute. Amplitude: 1.5 mm (0.06 inch) max. total excursion.
c Resistance R7: Apply this motion for a period of 2 hours in each of 3 mutually
% D.F. W.V. 25Vmin. : 0.025 max. perpendicular directions (total 6 hours).
W.V. 16/10V : 0.035 max.
Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
Capacitance temperature after one hour of heat treatment at 150+0/-10°C,
S Chgn A R7 : Within £7.5% then measure for the initial measurement. Fix the capacitor to
"é 5 9 the supporting jig in the same manner and under the same
o v R7: conditions as (11) and conduct the five cycles according to the
EE g T D.F. W.V. 25Vmin. : 0.025 max. temperatures and time shown in the following table. Set it for
2o 12 Cycls W.V. 16/10V : 0.035 max. 2442 hours at room temperature, then measure.
More than 10,000MQ or 500Q - F Step 1 2 3 4
IL.R. . . -
(whichever is smaller) Min. Max.
o . Room : Room
Temp. (°C)| Operating Operating
) . Temp. Temp.
Dielectric No defects Temp.+0/-3 Temp. +3/-0
Strength Time (min.) 30+/-3 2103 30+/-3 2t03

Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding. when tests No. 11 to 15 are performed.
Continued on the following page.
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Continued from the preceding page.

GMD Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Appearance | No defects or abnormalities.
Capacitance| o7 . \within +12.5%
Change Set the capacitor for 500+12 hours at 40+2°C, in 90 to 95%
13 Humidity R7: humidity.
(Steady State) | p F. W.V. 25Vmin. : 0.05 max. Take it out and set it for 24+2 hours at room temperature, then
W.V. 16/10V : 0.05 max. measure.
More than 1,000MQ or 50Q - F
I.R. . .
(whichever is smaller)
Appearance | No defects or abnormalities.
Capaciance| o . \within +12.5% .
Change Apply the rated voltage for 500+12 hours at 40+2°C, in 90 to
Humidity R7: 95% humidity and set it for 24+2 hours at room temperature,
14 - ) .
Load D.E. W.V. 25Vmin. : 0.05 max. then measure. The charge/discharge current is less than
W.V. 16/10V : 0.05 max. 50mA.
More than 500MQ or 25Q - F
L.R. . .
(whichever is smaller)
Appearance | No defects or abnormalities. A voltage treatment should be given to the capacitor, in which a
Capacitance o DC voltage of 200% the rated voltage is applied for one hour at
Change R7: Within £12.5% the maximum operating temperature; +3°C then it should be set
High for 24+2 hours at room temperature and the initial measurement
15 | Temperature R7: ) should be conducted.
Load D.F. W.V. 25Vmin. : 0.05 max. Then apply the above-mentioned voltage continuously for
W.V. 16/10V : 0.05 max. 1000+12 hours at the same temperature, remove it from the
More than 1,000MQ or 50Q - F bath, and set it for 24+2 hours at room temperature, then
I.R. (whichever is smaller) measure. The charge/discharge current is less than 50mA.

Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding. when tests No. 11 to 15 are performed.

/ /

Alumina substrate Gold land

Gold wire

Die bond Gold wire

‘ Capacitor ‘

Alumina substrate

Gold land
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GMD Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (1).

Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding. when tests No. 11 to 14 are performed.
Continued on the following page.

< 9 ; . ) o
o 2 When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
o -
(IO Operating
1 | Temperature R6 : -55°C to 85°C Reference Temperature : 25°C
Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
" 2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V™? or V°*,
@ whichever is larger, should be maintained within the rated volt-
=3 % age range.
< ; Appearance No defects or abnormalities. Visual inspection.
o 4 | Dimensions Within the specified dimensions. Using calipers.
No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities. is applied between the terminations for 1 to 5 seconds, provid-
ed the charge/discharge current is less than 50mA.
Insulation The insulation resistance should be measured with a DC
3 6 . More than 50Q - F voltage not exceeding the rated voltage at normal temperature
D = Resistance . el . }
] and humidity and within 1 minutes of charging.
0
g | 7 | Capacitance Within the specified tolerance. The capacitance/D.F. should be measured at reference
== temperature at the frequency and voltage shown in the table.
- Capacitance Frequency Voltage
) Dissipation R6 : 0.1 max. C=10pF (10Vmin.)* | 1+0.1kHz | 1.0+0.2Vrms
Factor (D.F.) C=<10pF (6.3Vmax.) | 1x0.1kHz |0.5+0.1Vrms
*1 GMD155 R6 1A 124 to 224 are applied to 0.5+0.1 Vrms.
& The capacitance change should be measured after 5 min. at
o = each specified temp. stage.
-% n
T E The ranges of capacitance change compared with the
O] Reference Temperature value over the temperature ranges
shown in the table should be within the specified ranges.*
Capacitance Step Temperature (°C)
9 | Temperatre | No bias | R6 : Within £15% (-55°C to +85°C) 1 25+2
Characteristics 2 —55+3
o 3 2512
c 0
o 2 4 85+3
3
o)
S *Initial measurement for high dielectric constant type
L= Perform a heat treatment at 150 +0/-10°C for one hour and
= 8 then let sit for 24+2 hours at room temperature.
T Perform the initial measurement.
MIL-STD-883 Method 2011 Condition D
Bond pull force : 0.03N min Mount the capacitor on a gold metallized alumina substrate with
2 ; Strength o ' Au-Sn (80/20) and bond a 25pm (0.001 inch) gold wire to the
§ 10 Mechanical capacitor terminal using an ultrasonic ball bond. Then, pull wire.
0 Strength
o2 (e MIL-STD-883 Method 2019
= 8 Strenath Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate
é <§t 9 with Au-Sn (80/20). Apply the force parallel to the substrate.
=
E ] Appearance | No defects or abnormalities.
o Canacitance| Within the specified tolerance Ramp frequency from 10 to 55Hz then return to 10Hz all within
= 1 Vibration p P ’ 1 minute. Amplitude: 1.5 mm (0.06 inch) max. total excursion.
Resistance Apply this motion for a period of 2 hours in each of 3 mutually
D.F. R6 : 0.1 max. perpendicular directions (total 6 hours).
27} — -
% 2L Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
c (C}J’ S — temperature after one hour of heat treatment at 150+0/-10°C,
8 Ia) Chzn 3 R6 : Within £7.5% then measure for the initial measurement. Fix the capacitor to
52 9 the supporting jig in the same manner and under the same
L O D.F. R6 : 0.1 max. conditions as (11) and conduct the five cycles according to the
Temperature temperatures and time shown in the following table. Set it for
12 | Sudden s More than 500 - F 24+2 hours at room temperature, then measure.
c BECD Step 1 2 3 7
o . . Min. Max.
© S:;Cttrr']c No defects Temp. (°C)| Operating ?:r?]m Operating TR::]m
g 9 Temp.+0/-3 P Temp. +3/-0 p:
= Time (min.) 30+3 2to3 3043 2to3
=
o
>
B
g
o
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GMD Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (1).

) ) : ! ! mtad T 2
Continued from the preceding page. When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2). o 2
c O
No. Item Specifications Test Method 8 ;
S
" - o
Appearance | No defects or abnormalities. Apply the rated voltage for 500+12 hours at 40+2°C, in 90 to E [0)
Capacitance 95% humidity and set it for 24+2 hours at room temperature,
p R6 : Within £12.5% then measure. The charge/discharge current is less than
Change
50mA.
High D.F. R6 : 0.2 max.
Temperature « Initial measurement
13 | High Perform a heat treatment at 150+0/-10°C for one hour and then @
Humidity let sit for 2442 hours at room temperature. Perform the initial 55
(Steady) measurement. S wn
I.R. More than 12.5Q - F IS
« Measurement after test (ZD
Perform a heat treatment at 150+0/-10°C for one hour and then
let sit for 24+2 hours at room temperature, then measure.
Appearance | No defects or abnormalities. Apply 150%*? of the rated voltage for 1000+12 hours at the
. maximum operating temperature +3°C. Let sit for 24+2 hours at
Chzn o R6 : Within £12.5% room temperature, then measure.
9 The charge/ discharge current is less than 50mA. %
D.F. R6 : 0.2 max. LG
*2 GMD155 R6 1A 274 to 474 are applied to 120%. 2 2
o
» » a3
14 | Durability « Initial measurement -
Perform a heat treatment at 150+0/-10°C for one hour and then
let sit for 24+2 hours at room temperature. Perform the initial
L.R. More than 25Q - F measurement.
« Measurement after test
Perform a heat treatment at 150+0/-10°C for one hour and then o
let sit for 2442 hours at room temperature, then measure. Q‘ '5
w0
Mounting for testing: The capacitors should be mounted on the substrate as shown below using die bonding. when tests No. 11 to 14 are performed. %’ s
=
O
Gold wire Die bond Gold wire
* * * * * * ‘ Capacitor ‘ >
e % $
Alumina substrate =5
Sw
/ / o
Gold land L >
Alumina substrate Gold land -g.’ 8
2
2
=
[3)
(<IN
S
S o
o
<
=2
° O
(=
[¢)
=
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T 8
25 . . .
&2 = Minimum Quantity Guide
52 — Quantity (pcs.)
Lo Part Number il s s () 2180mm Reel 2330mm Reel Bulk C Bulk B
L W T Paper Tape |Embossed Tape| Paper Tape |Embossed Tape ulk ase ulkBag
Packaging Code D L J K (© ?:Ja”; _?
GRMO2 0.4 0.2 0.2 - 40,000 ¥ - - - 1,000
@ GRMO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
>5 0.25/0.3| 10,000 - 50,000 - - 1,000
©
= g GRM15 1.0 05 0.5 10,000 - 50,000 - 50,000 ? 1,000
= 0.5 4,000 - 10,000 - - 1,000
© GRM18 1.6 0.8 0.8 4,000 - 10,000 - 15,000 ? 1,000
0.6 4,000 - 10,000 - 10,000 1,000
GRM21 2.0 125 | 0.85 4,000 - 10,000 - - 1,000
1.0/1.25 - 3,000 - 10,000 5,000 ? 1,000
0.6/0.85 4,000 - 10,000 - - 1,000
L9 GRM31 3.2 1.6 1.15 - 3,000 - 10,000 - 1,000
a5 For General 1.6 - 2,000 - 6,000 - 1,000
z ® Purpose 0.85 4,000 - 10,000 - - 1,000
s 1.15 - 3,000 - 10,000 - 1,000
- GRM32 3.2 25 1.35 - 2,000 - 8,000 - 1,000
1.6 - 2,000 - 6,000 - 1,000
1.8/2.0 - 1,000 - 4,000 - 1,000
1.15 - 1,000 - 5,000 - 1,000
1.35/1.6
- 1,000 - 4,000 - 1,000
GRM43 45 3 L8220
@ 25 - 500 - 2,000 - 1,000
o % 2.8 - 500 - 1,500 ; 500
50 1.15 - 1,000 - 5,000 - 1,000
T2 GRMSS 57 | 50 [1HZE - 1,000 - 4,000 - 1,000
O ) : 2.5 - 500 - 2,000 - 500
3.2 - 300 - 1,500 - 500
Hidh Power Tvpe | G2MO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
9 YPe "Gamis 10 | 05 | 05 10,000 - 50,000 : 50,000 1,000
- GQM18 1.6 0.8 [0.7/0.8 4,000 - 10,000 - - 1,000
9 High Frequency | GQM21 2.0 1.25 | 0.85 4,000 - 10,000 - - 1,000
(% % GQM22 2.8 2.8 1.15 - 1,000 - 4,000 - 1,000
g n GMAOD 0.38 | 0.38 0.3 - - - - - 400 ¥
L % GMADO5 0.5 0.5 0.35 - - - - - 400 ¥
50 Microchip GMADOS8 0.8 0.8 0.5 - - - - - 400 ¥
* GMDO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
GMD15 1.0 0.5 0.5 10,000 - 50,000 - - 1,000
GNMOM 0.9 0.6 0.45 10,000 - 50,000 - - 1,000
3 GNM1M 1.37 1.0 |05/0.6/0.8 4,000 - 10,000 - - 1,000
g . Array GNM21 2.0 1.25 [05/0.6/0.85 4,000 - 10,000 - - 1,000
og 0.8/0.85 4,000 - 10,000 - - 1,000
E 3 GNM31 3.2 L6 1 oinas - 3,000 - 10,000 - 1,000
= <§t LLL15 0.5 1.0 0.3 10,000 ¥ - 50,000 ¥ - - 1,000
S0 LLL18/LLRI8| 0.8 1.6 0.5 - 4,000 - 10,000 - 1,000
c
5 0.5/0.6 - 4,000 - 10,000 - 1,000
= Lital 1.25 2.0 0.85 - 3,000 - 10,000 - 1,000
0.5/0.7 - 4,000 - 10,000 - 1,000
LLLsl 1.6 3.2 1.15 - 3,000 - 10,000 - 1,000
LLA18 1.6 0.8 0.5 - 4,000 - 10,000 - 1,000
D 0
=4 Low ESL Aot o | 105 |05 - 4,000 - 10,000 - 1,000
= ) ) 0.85 - 3,000 - 10,000 - 1,000
) 0.5 - 4,000 - 10,000 - 1,000
Q g LLA31 3.2 16 0.85 - 3,000 - 10,000 - 1,000
1.15 - 3,000 - 10,000 - 1,000
LLM21 2.0 1.25 0.5 - 4,000 - 10,000 - 1,000
LLM31 3.2 1.6 0.5 - 4,000 - 10,000 - 1,000

1) 4mm width, 1mm pitch Embossed Taping.

2) There are parts without bulk case package.

3) Tray

4) LLL15: 8180mm Reel Paper Taping Packaging Code: E, 8330mm Reel Paper Taping Packaging Code: F

Continued on the following page.
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Package
. . T @
Continued from the preceding page. o .g
. . c o
m Tape Carrier Packaging g g
(1) Dimensions of Reel 5 ?9:
Lo
2180mm Reel 2330mm Reel
o - _ (%]
.0
, g3
IF " s13.0t05 | <=
— 2| e p—
LR \ !_\ EE £ |2 O
[ Y S - N E |3
£21.0:0.8 — == 2|3
R
221.0+0.8 —
5+1.5 for 4mm wide tape (7]
10+1.5 for 8mm wide tape . . N j) -8
14+1.5 for 12mm wide tape w e
&0
10+1.5 for 8mm wide tape = j
14+1.5 for 12mm wide tape
(in mm)
) . 0
(2) Dimensions of Paper Tape oL
()
=0}
(=)]
T =
8mm width, 4mm pitch Tape 8mm width, 2mm pitch Tape 3
0.5 max.
(GIMO3/GRMO03/GMDO03)
4.0+0.1 4.0+0.1 0.8 max.
| . (GIM15/GRM15/GMD15
4001 159" 2.0+0.1 175501 1.1 max. 2.0£0.05 g15°01| 20:01 1.75:0.1 LLL15/GNMOM)
j e I = 5.
=
bleold [ > O Q¢ . : &
= AT o N %9 g0
| | | | ik 0 S I R b T I ; o S L >
s T e ‘ ® o NN T @ e
L A i E Y B R R S i | 50
ac
—_—
Direction of Feed Direction of Feed
=
S
(<IN
o2
Part Number A B Part Number A* B* S5
()]
GJIMO3 ©
gg?\/l/&g 1.05+0.1 1.85+0.1 GRMO03 0.37 0.67 = <§(
GMDO3 50
GNM1M 1.17+0.05 1.55+0.05 GJIM15 é
SRy 0.65 1.15
GRM21 MD15
(T=0.85mm) " . LLL15
GOM21 1.55+0.15 2.3+0.15 GNMOM 072 102
GNM21 - : 29
*Nominal Value -g 'S
GRM31 8 (g
(T=0.85mm) -
GNM31 2.0£0.2 3.6+0.2 5 (ED
(T=0.8mm)
GRM32
(T=0.85mm) 2.8+0.2 3.6+0.2 .
(in mm)

Continued on the following page.
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Continued from the preceding page.
(3) Dimensions of Embossed Tape

4mm width, 1mm pitch Tape

2.0£0.04 0
1.0+0.02 S
1.0£0.02 & 1015004
20.8+0.04 e
_()gaijzi OO+ s
S S
2 S ) 3 S J
et I
1 [,0.5 max.
Part Number A* B*
GRMO02 0.23 0.43

*Nominal Value

12mm width, 8mm pitch Tape

8.0+0.1 2.0+0.1

+0.1
21.5 o
1.75+0.1

12.0+0.3

Direction of feed

2.5 max.

for GRM43/55

(3.7 max. for T=2.5mm)
(4.7 max. for T=3.0mm)

8mm width, 4mm pitch Tape

0.2+0.1 (LLO))

4.0+0. 0.25+0.1 (T=2.0mm)
+0.1 0.3+0.1 (T=2.5mm)
21.5. 2.00.1
4.0+0.1 0 ] 1.75+0.1 »wa
Old oo ot

AN S |mn

) " A ' 9 |o

: r"'?T e i J,',' +
i N < i =}
3, I AN \ ® o

-
Direction of feed

4L

2.5 max.
(3.0 max. for T=1.8/2.0mm)
(3.7 max. for T22.5mm)

Part Number

A

B

LLL18, LLR18
LLA18

1.05+0.1

1.85+0.1

GRM21
(T=1.0mm)
LLL21

LLA21, LLM21

1.45+0.2

2.25+0.2

GRM31
(T=1.15mm)
LLL31

LLA31, LLM31
GNM31
(T=1.0mm)

1.9+0.2

3.5+0.2

GRM32
(T=1.0mm)

2.8+0.2

3.5+0.2

GQM22

2.8*

3.5%

*Nominal Value

Part Number A* B*
GRM43 3.6 4.9
GRM55 5.2 6.1
*Nominal Value (in mm)
(4) Taping Method
(D Tapes for capacitors are wound clockwise. The
sprocket holes are to the right as the tape is pulled Vacant Section Chip-mounting Unit Vacant Section
toward the user. —
® Part of the leader and part of the empty tape should be

attached to the end of the tape as follows.

® The top tape and base tape are not attached at the
end of the tape for a minimum of 5 pitches.

@ Missing capacitors number within 0.1% of the number
per reel or 1 pc, whichever is greater, and are not

continuous.

(® The top tape and bottom tape should not protrude
beyond the edges of the tape and should not cover

sprocket holes.

® Cumulative tolerance of sprocket holes, 10 pitches:

@ Peeling off force: 0.1 to 0.6N* in the direction shown

130

+0.3mm.

at right. *GRMO02
GRMO03
GJIMO03
GMDO03

:0.05t0 0.5N

) oﬁ(}ro O

/NO

/ d Leader unit

il

210 min. —»f

te— 160 min.—» l«——190 min.
Direction of Feed (Top Tape alone)
(in mm)
80’ -
510 L Top Tape
/16 /
! f— Base Tape

Continued on the following page.
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Continued from the preceding page. g -§
. . . c @
m Dimensions of Bulk Case Packaging 2 g
The bulk case uses antistatic materials. Please contact 5 ?9:
. o L
Murata for details. eI EN
| e e e
15 |
20
3.0

31.5
36.0

Agr_ﬁ
o
Array

GNM Series

110 |

(in mm)

Low ESL
LLD Series

High-Q
GQM Series GJM Series

High Frequency

Monolithic Microchip
GMA Series

For Bonding
GMD Series
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T8

2 & : .

g g m Storage and Operation conditions

Lal_ x 1. The performance of chip monolithic ceramic capacitors 1-2. Corrosive gas can react with the termination
may be affected by the storage conditions. (external) electrodes or lead wires of capacitors, and
1-1. Store capacitors in the following conditions: result in poor solderability. Do not store the

Temperature of +5°C to +40°C and a Relative
Humidity of 20% to 70%.

capacitors in an atmosphere consisting of corrosive
gas (e.g., hydrogen sulfide, sulfur dioxide, chlorine,

] (1) Sunlight, dust, rapid temperature changes, ammonia gas, etc.).
5‘ 3 corrosive gas atmosphere or high temperature 1-3. Due to moisture condensation caused by rapid
< ; and humidity conditions during storage may affect humidity changes, or the photochemical change
o the solderability and the packaging performance. caused by direct sunlight on the terminal electrodes
Please use product within six months of receipt. and/or the resin/epoxy coatings, the solderability and
(2) Please confirm solderability before using after electrical performance may deteriorate. Do not store
six months. Store the capacitors without opening capacitors under direct sunlight or in high humidity
@ the original bag. Even if the storage period is conditions.
- @ . B
NG short, do not exceed the specified atmospheric
2 conditions.
o [
-
-
(%]
2
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(=)
Tz
O
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B8

. 23

m Rating 3 ;

1. Temperature Dependent Characteristics E ?9:
1. The electrical characteristics of the capacitor can change (2) The capacitance may change within the rated

with temperature. temperature.

1-1. For capacitors having larger temperature When you use a high dielectric constant type
dependency, the capacitance may change with capacitor in a circuit that needs a tight (narrow)
temperature changes. capacitance tolerance. (e. g., a time constant 8
The following actions are recommended in order to circuit), please carefully consider the § 3
ensure suitable capacitance values. characteristics of these capacitors, such as their < ;
(1) Select a suitable capacitance for the operating aging, voltage, and temperature characteristics. ©

temperature range. And check capacitors using your actual
appliances at the intended environment and
operating conditions.
a8
Typical Temperature Characteristics R6(X5R) Typical Temperature Characteristics R7(X7R) LG
20
20 20 3 =
-
15 15
g 10 & 10
S Y
g 5 2 5
s 4 | g N
g 0 © o0
c Q 7))
£ 5 5 5 o
2 2 - o5
g -10 g -10 <0
O 3 2s
-15 .15 as—
O
-20 -20
-75 -50 -25 0 25 50 75 100 -75  -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Typical Temperature Characteristics F5(Y5V) >
28
w0 53
Sw
20 L=
& c O
o 0 20
2 I
£ -20
(@]
[}
2 -40
2 o
g 60 S
8 ~ 5 ¢
-80 S 5
()]
-100 2g
-50 -25 0 25 50 75 100 ==
Temperature (°C) Q O]
(]
=
2. Measurement of Capacitance o
1. Measure capacitance with the voltage and the frequency -% %
specified in the product specifications. é g
1-1. The output voltage of the measuring equipment may 5 (ED
LL

decrease occasionally when capacitance is high.
Please confirm whether a prescribed measured
voltage is impressed to the capacitor.

1-2. The capacitance values of high dielectric constant
type capacitors change depending on the AC voltage
applied. Please consider the AC voltage
characteristics when selecting a capacitor to be used
in an AC circuit.

c
RS
EC
ES
e';
£ 3
-‘GO
:({‘]
e
o
Q
a
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Continued from the preceding page.
3. Applied Voltage
1. Do not apply a voltage to the capacitor that exceeds the
rated voltage as called out in the specifications.
1-1. Applied voltage between the terminals of a capacitor
shall be less than or equal to the rated voltage.

(1) When AC voltage is superimposed on DC voltage,
the zero-to-peak voltage shall not exceed the
rated DC voltage.

When AC voltage or pulse voltage is applied, the
peak-to-peak voltage shall not exceed the rated
DC voltage.

(2) Abnormal voltages (surge voltage, static
electricity, pulse voltage, etc.) shall not exceed
the rated DC voltage.

Typical Voltage Applied to the DC Capacitor

DC Voltage DC Voltage+AC

AC Voltage

Pulse Voltage

AVY

0 0

(E: Maximum possible applied voltage.)

1-2. Influence of overvoltage
Overvoltage that is applied to the capacitor may
result in an electrical short circuit caused by the
breakdown of the internal dielectric layers.
The time duration until breakdown depends on the
applied voltage and the ambient temperature.

4. Applied Voltage and Self-heating Temperature

1. When the capacitor is used in a high-frequency voltage,
pulse voltage, application, be sure to take into account
self-heating may be caused by resistant factors of the
capacitor.

1-1. The load should be contained to the level such that
when measuring at atmospheric temperature of 25°C,
the product's self-heating remains below 20°C and
surface temperature of the capacitor in the actual
circuit remains within the maximum operating
temperature.
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Continued from the preceding page. g .§
c O
5. DC Voltage and AC Voltage Characteristics & ;
1. The capacitance value of a high dielectric constant type E g
capacitor changes depending on the DC voltage applied. [DC Voltage Characteristics]
Please consider the DC voltage characteristics when a 20
capacitor is selected for use in a DC circuit. s o
1-1. The capacitance of ceramic capacitors may change E
sharply depending on the applied voltage (see = 20 8
figure). g 40 g3
Please confirm the following in order to secure the § 60 T~ <z
capacitance. g —— o
. -80
(1) Whether the capacitance change caused by the ©
applied voltage is within the range allowed or not. '1000 L 5 . . s . .
(2) In the DC voltage characteristics, the rate of DC Voltage (VDC)
capacitance change becomes larger as voltage 9
increases, even if the applied voltage is below LG
the rated voltage. When a high dielectric constant g 8
type capacitor is in a circuit that needs a tight -4
(narrow) capacitance tolerance (e. g., a time
constant circuit), please carefully consider the
characteristics of these capacitors, such as their
aging, voltage, and temperature characteristics. "
In addition, check capacitors using your actual o2
A ) . (<]
appliances at the intended environment and '5,2
operating conditions. = 3
2. The capacitance values of high dielectric constant type
capacitors change depending on the AC voltage applied. [AC Voltage Characteristics]
Please consider the AC voltage characteristics when 30
selecting a capacitor to be used in an AC circuit. = 2 -
S 10 29
[} [
2 o 20
< %)
G -10 o
- - =
o -20 c O
S 20
5 -30 T
]
S -40
© -50
-60 =3
0.0 0.5 1.0 15 2.0 2.5 %
AC Voltage (Vr.m.s.) o @
o .=
S o
o2
£>
50
6. Capacitance Aging g
1. The high dielectric constant type capacitors have the
characteristic in which the capacitance value decreases 20
with passage of time. 10 o o
. . . . S £ 2
When you use a high dielectric constant type capacitors g . _ 3 %
in a circuit that needs a tight (narrow) capacitance = B e e —— 8 ‘g
ey
tolerance (e. g., a time constant circuit), please carefully o -10 5 (ED
. - . 5} s
consider the characteristics of these capacitors, such as S 20
their aging, voltage, and temperature characteristics. In § 30 — ¢
addition, check capacitors using your actual appliancesat | | | | T RA
. . . . -40
the intended environment and operating conditions. 0 100 1000 10000
Time (Hr)
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MCaution
T 4 ) '
E .g Continued from the preceding page.
3 g 7. Vibration and Shock
L’Ia_ % 1. The capacitor's mechanical stress (vibration and shock)
shall be specified for the use environment.
Please confirm the kind of vibration and/or shock, its
condition, and any generation of resonance.
Please mount the capacitor so as not to generate
] resonance, and do not allow any impact on the terminals. ‘@«— Crack
E 3 2. Mechanical shock due to being dropped may cause
< ; damage or a crack in the dielectric material of the Floor
© capacitor.
Do not use a dropped capacitor because the quality and
reliability may be deteriorated.
3. When printed circuit boards are piled up or handled, the MOURBRG ped circuit board
N
® corners of another printed circuit board should not be Crack
—
NG allowed to hit the capacitor, in order to avoid a crack or
(%} . &
20 other damage to the capacitor. /[ ; ]\
= =
= I S
(%]
2
25
=g
Tz
)
oy
5.3
g3
r=
c O
20
ac
2
=
[8)
O n
G .2
> o
o2
£>
° O
(=
[e]
=

For Bonding
GMD Series

c
S
g
= O
IR
€3
5 Q
S¢
o
o
o
(A

136



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

sales representatives or product engineers before ordering.

« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

m Soldering and Mounting
1. Mounting Position
1. Confirm the best mounting position and direction that
minimizes the stress imposed on the capacitor during
flexing or bending the printed circuit board.
1-1. Choose a mounting position that minimizes the
stress imposed on the chip during flexing or bending
of the board.

2. Information before Mounting

1. Do not reuse capacitors that were removed from the
equipment.

2. Confirm capacitance characteristics under actual applied
voltage.

3. Confirm the mechanical stress under actual process and
equipment use.

4. Confirm the rated capacitance, rated voltage and other
electrical characteristics before assembly.

3. Maintenance of the Mounting (pick and place) Machine

1. Make sure that the following excessive forces are not
applied to the capacitors.

1-1. In mounting the capacitors on the printed circuit
board, any bending force against them shall be kept
to a minimum to prevent them from any bending
damage or cracking. Please take into account the
following precautions and recommendations for use
in your process.

(1) Adjust the lowest position of the pickup nozzle so
as not to bend the printed circuit board.

(2) Adjust the nozzle pressure within a static load of
1IN to 3N during mounting.

2. Dirt particles and dust accumulated between the suction
nozzle and the cylinder inner wall prevent the nozzle from
moving smoothly. This imposes greater force upon the
chip during mounting, causing cracked chips. Also the
locating claw, when worn out, imposes uneven forces on
the chip when positioning, causing cracked chips. The
suction nozzle and the locating claw must be maintained,
checked and replaced periodically.

[Component Direction]

Locate chip
horizontal to the
direction in
which stress
acts.

[Chip Mounting Close to Board Separation Point]

Perforation Chip arrangement
E Worst A-C-(B~D) Best

—
0000 0000

 —
([o]]
slit

5. Prior to use, confirm the solderability of capacitors that
were in long-term storage.

6. Prior to measuring capacitance, carry out a heat
treatment for capacitors that were in long-term storage.

7. The use of Sn-Zn based solder will deteriorate the
reliability of the MLCC.
Please contact our sales representative or product
engineers on the use of Sn-Zn based solder in advance.

[Incorrect]

Suction Nozzle ; @

/ Deflection

[Correct] Board Guide

Support Pin

Continued on the following page.
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g .g Continued from the preceding page.
& g 4-1. Reflow Soldering
5@ 1. When sudden heat is applied to the components, the " .
o . PP p. [Standard Conditions for Reflow Soldering]
mechanical strength of the components will decrease
because a sudden temperature change causes Infrared Reflow
deformation inside the components. In order to prevent Temperature (C) p———
. . . oldering
mechanical damage to the components, preheating is Peak Temperature . Gradua
] required for both the components and the PCB board. 200°C s, Cooling
E 3 Preheating conditions are shown in table 1. It is required to AT
< ; keep the temperature differential between the solder and i;gg
o the component's surface (AT) as small as possible. 130°C
. . . - . . Preheati
2. Solderability of Tin plating termination chips might be reneating
deteriorated when a low temperature soldering profile
where the peak solder temperature is below the melting Time
@ point of Tin is used. Please confirm the Solderability of Tin 60-120 seconds 30-60 seconds
- @ . . .
@5 plated termination chips before use.
(2} . . .
20 3. When components are immersed in solvent after mounting, Vapor Reflow
-3 be sure to maintain the temperature difference (AT) Temperature (C) o
L oldering
between the component and the solvent within the range Peak Temperature .. Gradual
shown in the table 1. », Cooling
AT
Table 1 17oc )
0 150°C
o .% Part Number Temperature Differential 130°C )
50 GRMO2/03/15/18/21/31 Prefeating
o5 % GJIMO03/15
LLL15/18/21/31 AT=190°C Time
LLR18 60-120 seconds 20 seconds max.
GQM18/21
> GRM32/43/55 [Allowable Reflow Soldering Temperature and Time]
(%]
§ o LLA18/21/31 280
() < o <
gg LLM21/31 AT=130°C S 270
i 2
c O GNM g 260 %A
20 GQM22 & %\
T £ 250 %\
i
o o 240
Recommended Conditions £ @A
3 230
3 Pb-Sn Solder Lead Free Sold 8 20
eal ree solder
8 17 Infrared Reflow | Vapor Reflow 0 30 60 90 120
o .9 Soldering Time (sec.)
S5 Peak Temperature | 230 to 250°C | 230 to 240°C | 240 to 260°C .
S P - - - In a case of repeated soldering, the accumulated
= <§f Atmosphere Alr Ar Alr or N2 soldering time must be within the range shown above.
SO Pb-Sn Solder: Sn-37Pb
g Lead Free Solder: Sn-3.0Ag-0.5Cu
=

4. Optimum Solder Amount for Reflow Soldering
4-1. Overly thick application of solder paste results in a
excessive solder fillet height.
This makes the chip more susceptible to mechanical

For Bonding
GMD Series

D .
and thermal stress on the board and may cause the I 0-2mm™=min.
chips to crack. ( )

4-2. Too little solder paste results in a lack of adhesive OGRMO02/03: 1/3 of Chip Thickness min.

in section

strength on the outer electrode, which may result in
chips breaking loose from the PCB.

4-3. Make sure the solder has been applied smoothly to
the end surface to a height of 0.2mm* min.

c
o
=
>
©
(\/)J

| Inverting the PCB
Make sure not to impose any abnormal mechanical shocks
to the PCB.
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Continued from the preceding page.
4-2. Flow Soldering

1.

4.

When sudden heat is applied to the components, the
mechanical strength of the components will decrease
because a sudden temperature change causes
deformation inside the components. In order to prevent
mechanical damage in the components, preheating
should be required for both of the components and the
PCB board.

Preheating conditions are shown in table 2. It is required

to keep the temperature differential between the solder

and the component's surface (AT) as small as possible.

. Excessively long soldering time or high soldering
temperature can result in leaching of the outer electrodes,
causing poor adhesion or a reduction in capacitance
value due to loss of contact between electrodes and end
termination.

. When components are immersed in solvent after

mounting, be sure to maintain the temperature difference

(AT) between the component and solvent within the range

shown in the table 2.

Do not apply flow soldering to chips not listed in table 2.

Table 2

Part Number Temperature Differential

GRM18/21/31
LLL21/31
GQM18/21

AT=150°C

[Standard Conditions for Flow Soldering]

Temperature (C)

Soldering Soldering
Peak *. Gradual
Temperature *\, Cooling
AT .
Preheating N
Peak
Temperature
Preheating
L] Time

30-90 seconds 5 seconds max.

[Allowable Flow Soldering Temperature and Time]

280
270

260
250 %
240

230
220

Soldering Temperature (C)

0 10 20 30 40
Soldering Time (sec.)

In a case of repeated soldering, the accumulated
soldering time must be within the range shown above.

Recommended Conditions

Pb-Sn Solder Lead Free Solder

Preheating Peak Temperature

90 to 110°C 100 to 120°C

Soldering Peak Temperature 240 to 250°C 250 to 260°C

Atmosphere Air N2

5

Pb-Sn Solder: Sn-37Pb
Lead Free Solder: Sn-3.0Ag-0.5Cu

. Optimum Solder Amount for Flow Soldering
5-1. The top of the solder fillet should be lower than the
thickness of components. If the solder amount is
excessive, the risk of cracking is higher during board
bending or any other stressful condition.

)@jup e

Adhesive

in section

Continued on the following page.

139

For General
GRM Series

High Frequency High-Q Low ESL Array
GJM Series LL] Series GNM Series

Monolithic Microchip

For Bonding
GMD Series

c
2
=
IS
£
=
o
2
£
-
3
>
°
o
2
o

CO2E.pdf
10.12.20

GQM Series

GMA Series

c
g
2

]

o]
O

<.]




/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

g .g Continued frorrj the pre(.:eding page. .
& g 4-3. Correction with a Soldering Iron
LBL % 1. When sudden heat is applied to the components when
using a soldering iron, the mechanical strength of the Table 3
components will decrease because the extreme SN I)?"S“gggrtilrlg Preheating TS{Pfgfgﬁ{};ﬁe ——
temperature change can cause deformations inside the Iron Tip ~ | Temperature (aT)
components. In order to prevent mechanical damage to GRM03/15/18/21/31
] the components, preheating is required for both the GJMO03/15 350°C max.| 150°C min. | AT<190°C Air
E‘% components and the PCB board. Preheating conditions, GQM18/21
<z (The "Temperature of the Soldering Iron Tip", "Preheating GRM32/43/55 _ _
= . . 280°C max.| 150°C min.| AT<130°C|  Air
o Temperature," "Temperature Differential" between the GQM22
iron tip and the components and the PCB), should be *Applicable for both Pb-Sn and Lead Free Solder.
within the conditions of table 3. It is required to keep the Pb-Sn Solder: Sn-37Pb
. . . . Lead Free Solder: Sn-3.0Ag-0.5Cu
temperature differential between the soldering iron and
@ the component surfaces (AT) as small as possible.
ﬁ % 2. After soldering, do not allow the component/PCB to
2 3 rapidly cool down.
-3 3. The operating time for the re-working should be as short
as possible. When re-working time is too long, it may
cause solder leaching, in turn causing a reduction in the
adhesive strength of the terminations.
m 4. Optimum Solder amount when re-working with a
o % Soldering Iron
59 4-1. For sizes smaller than 0603, (GRM03/15/18,
T2 GJIMO3/15, GQM18), the top of the solder fillet
should be lower than 2/3's of the thickness of the ‘:AE&: J Solder Amount
component or 0.5mm whichever is smaller. For 0805 ( )
and larger sizes, (GRM21/31/32/43/55, GQM21/22), i section
> the top of the solder fillet should be lower than 2/3's
5 g of the thickness of the component. If the solder
é‘% amount is excessive, the risk of cracking is higher
E % during board bending or under any other stressful
20 condition.
4-2. A soldering iron with a tip of @3mm or smaller should
be used. It is also necessary to keep the soldering
%L iron from touching the components during the
g 4 re-work.
s g 4-3. Solder wire with 0.5mm or smaller is required for
% <§: soldering.
50
2

4-4. Leaded Component Insertion

1. If the PCB is flexed when leaded components (such as
transformers and ICs) are being mounted, chips may
crack and solder joints may break.
Before mounting leaded components, support the PCB
using backup pins or special jigs to prevent warping.

For Bonding
GMD Series

5. Washing

Excessive ultrasonic oscillation during cleaning can cause
the PCBs to resonate, resulting in cracked chips or broken
solder joints. Take note not to vibrate PCBs.

c
S
S
>
]
O
\(\.J

Continued on the following page.

c
=]
=

IS

£

=

o
L
=
-

3]

>
°

o

2
a

140



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

sales representatives or product engineers before ordering.

« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

CO2E.pdf

Continued from the preceding page.
6. Electrical Test on Printed Circuit Board
1. Confirm position of the support pin or specific jig, when
inspecting the electrical performance of a capacitor after
mounting on the printed circuit board.
1-1. Avoid bending printed circuit board by the pressure
of a test pin, etc.
The thrusting force of the test probe can flex the PCB,
resulting in cracked chips or open solder joints.
Provide support pins on the back side of the PCB to
prevent warping or flexing.
1-2. Avoid vibration of the board by shock when a test pin
contacts a printed circuit board.

7. Printed Circuit Board Cropping
1. After mounting a capacitor on a printed circuit board, do
not apply any stress to the capacitor that is caused by
bending or twisting the board.
1-1. In cropping the board, the stress as shown right may
cause the capacitor to crack.
Try not to apply this type of stress to a capacitor.

2. Ascertain of the cropping method for the printed circuit
board in advance.

2-1. Printed circuit board cropping shall be carried out by
using a jig or an apparatus to prevent the mechanical
stress that can occur to the board.

(1) Example of a suitable jig
Recommended example: the board should be
pushed as close to the cropping jig as possible
and from the back side of board in order to
minimize the compressive stress applied to
capacitor.
Not recommended example: when the board is
pushed at a point far from the cropping jig and
from the front side of board as below, the
capacitor may form a crack caused by the tensile
stress applied to capacitor.

[Not Recommended]

~—— Peeling

~<—— Test-pin

[Recommended]

[Bending]

[Twisting]

[Outline of Jig]

Printed Circuit Board a
V-groove

‘_.

Board Cropping Jig

Recommended

Not recommended

Direction of Load

Printed Circuit Board
Components

-

e Load Point
[ ! ] [

Load Point "% Direction of Load

—
Components

l l ! l

Printed Circuit Board

Continued on the following page.
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= 0
g .% Continued from the preceding page.
S g (2) Example of a suitable machine
5 x An outline of a printed circuit board cropping [Outline of Machine]
[ o . .
machine is shown as follows. Along the lines with
the V-grooves on the printed circuit board, the top Top Blade
and bottom blades are aligned to one another
when cropping the board.
3 The misalignment of the position between top and ] o
> .a:.) ) . . Printed Circuit Board
) bottom blades may cause the capacitor to crack. [Principle of Operation] Top Blade
<2 /
z
o
Bottom Blade
V-groove
[Cross-section Diagram]
Printed Circuit Board
L8 P i
25 C D
) I I
g O V-groove
-
-
Not Recommended
Recommended — - — —
Top-bottom Misalignment Left-right Misalignment Front-rear Misalignment
Top Blade Top Blade Top Blade Top Blade
8
25 o
0
3 )
=
O
Bottom Blade Bottom Blade Bottom Blade Bottom Blade
oy
52
g =
()
Sn
r=
c O
20
T
2
=
[8)
O n
c 2
=)
9 <
£>
° O
(=
[e]
=
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m Others
1. Under Operation of Equipment

1-1.

1-2.

1-3.

1-4.

Do not touch a capacitor directly with bare hands

during operation in order to avoid the danger of an

electric shock.

Do not allow the terminals of a capacitor to come in

contact with any conductive objects (short-circuit).

Do not expose a capacitor to a conductive liquid,

including any acid or alkali solutions.

Confirm the environment in which the equipment will

operate is under the specified conditions.

Do not use the equipment under the following

environments.

(1) Being spattered with water or oil.

(2) Being exposed to direct sunlight.

(3) Being exposed to Ozone, ultraviolet rays or
radiation.

(4) Being exposed to toxic gas (e.g., hydrogen sulfide,
sulfur dioxide, chlorine, ammonia gas, etc.)

(5) Any vibrations or mechanical shocks exceeding
the specified limits.

(6) Moisture condensing environments.

Use damp proof countermeasures if using under any

conditions that can cause condensation.

2. Others

2-1.

In an Emergency

(1) If the equipment should generate smoke, fire or
smell, immediately turn off or unplug the
equipment.

2-2.

2-3.

2-4.

If the equipment is not turned off or unplugged,
the hazards may be worsened by supplying
continuous power.

(2) In this type of situation, do not allow face and
hands to come in contact with the capacitor or
burns may be caused by the capacitor's high
temperature.

Disposal of Waste

When capacitors are disposed, they must be burned

or buried by an industrial waste vendor with the

appropriate licenses.

Circuit Design

GRM, GCM, GMA/D, LLL/A/M, GQM, GIJM, GNM

Series capacitors in this catalog are not safety

certified products.

Remarks

Failure to follow the cautions may result, worst case,

in a short circuit and smoking when the product is

used.

The above notices are for standard applications and

conditions. Contact us when the products are used in

special mounting conditions.

Select optimum conditions for operation as they

determine the reliability of the product after assembly.

The data herein are given in typical values, not

guaranteed ratings.
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m Rating
1. Operating Temperature
1. The operating temperature limit depends on the
capacitor.
1-1. Do not apply temperatures exceeding the upper
operating temperature.
It is necessary to select a capacitor with a suitable
rated temperature that will cover the operating
temperature range.
Also it is necessary to consider the temperature
distribution in equipment and the seasonal
temperature variable factor.
1-2. Consider the self-heating of the capacitor.
The surface temperature of the capacitor shall be
the upper operating temperature or less when
including the self-heating factors.
2. Atmosphere Surroundings (gaseous and liquid)
1. Restriction on the operating environment of capacitors.
1-1. Capacitors, when used in the above, unsuitable,
operating environments may deteriorate due to
the corrosion of the terminations and the
penetration of moisture into the capacitor.

144

1-2. The same phenomenon as the above may occur
when the electrodes or terminals of the capacitor
are subject to moisture condensation.

1-3. The deterioration of characteristics and insulation
resistance due to the oxidization or corrosion of
terminal electrodes may result in breakdown when
the capacitor is exposed to corrosive or volatile
gases or solvents for long periods of time.

3. Piezo-electric Phenomenon
1. When using high dielectric constant type capacitors in

AC or pulse circuits, the capacitor itself vibrates at
specific frequencies and noise may be generated.
Moreover, when the mechanical vibration or shock is
added to the capacitor, noise may occur.
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T 8
2%
m Soldering and Mounting 2 ;
1. PCB Design 5 ?9:
. LL
1. Notice for Pattern Forms
1-1. Unlike leaded components, chip components are
susceptible to flexing stresses since they are
mounted directly on the substrate.
They are also more sensitive to mechanical and 8
thermal stresses than leaded components. g3
Excess solder fillet height can multiply these stresses < ;
and cause chip cracking. When designing substrates, ©
take land patterns and dimensions into consideration
to eliminate the possibility of excess solder fillet
height.
1-2. It is possible for the chip to crack by the expansion @
. . )
and shrinkage of a metal board. Please contact us if DR
. . 0]
you want to use our ceramic capacitors on a metal 20
board such as Aluminum. -3
Pattern Forms
Prohibited Correct
/ Chassis 8
Solder Resist o=
/Solder (ground) & $
Placing Close to Chassis /m ’\l_m 25
\ \ Lar)
\ \ o
—Electrode Pattern
Lead Wire
. Solder Resist 5
Placing =i
of Chip Components 3 5
and Leaded Components f } Sn
L=
c O
20
T
Soldering Iron
Lead Wire
Placing r Solder Resist o
of Leaded Components m/ 5
after Chip Component ‘ — , : g @
\ \ ) S5
%)
(&)
53
° O
(=
Solder Resist o
=
Lateral Mounting
o n
=
T3
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Continued from the preceding page.

2. Land Dimensions

2-1. A chip capacitor can be cracked due to the stress of
PCB bending / etc if the land area is larger than
needed and has an excess amount of solder.

Please refer to the land dimensions in table 1 for flow
soldering, table 2 for reflow soldering, table 3 for

GNM & LLA, and table 4 for LLM.

Please confirm the suitable land dimension by

evaluating the actual SET / PCB.

Table 1 Flow Soldering Method

Chip Capacitor

P
' ]

F Land

!

t

le—b—wf—a —» /‘Solder Resist

Dimensions .

Part Number CHIPUEXWY) &l b €
GRM18
GOM18 1.6X0.8 0.6t0 1.0 0.8t00.9 0.6t00.8
GRM21
GOM21 2.0X1.25 1.0t01.2 0.9to0 1.0 0.8to 1.1
GRM31 3.2X1.6 2.2t02.6 10to 1.1 1.0to1.4
LLL21 1.25X2.0 0.41t00.7 0.5t00.7 14t01.8
LLL31 1.6X3.2 0.6t0 1.0 0.8t00.9 2.6t02.8

(in mm)
Table 2 Reflow Soldering Method
Dimensions .

Part Number Chip (L XW) & b ©
GRMO02 0.4X0.2 0.16t0 0.2 0.12t0 0.18 0.21t00.23
GRMO03
GIMO3 0.6X0.3 0.2t00.3 0.2t00.35 0.2t0 0.4
GRM15
GIMI5 1.0X0.5 0.3t00.5 0.35t0 0.45 0.4t0 0.6
GRM18
GOM18 1.6X0.8 0.6t00.8 0.6t0 0.7 0.6t00.8
GRM21
GOM21 2.0X1.25 1.0to1.2 0.6t00.7 0.8to 1.1
GRM31 3.2X1.6 22t02.4 0.8t00.9 10to 1.4
GRM32 3.2X25 2.0t0o2.4 1.0to1.2 1.8t02.3
GRM43 45X3.2 3.0t03.5 12t01.4 2.3t03.0
GRM55 5.7X5.0 4.0t0 4.6 14t01.6 3.5t04.8
LLL15 0.5X1.0 0.15t0 0.2 0.2t00.25 0.7t0 1.0
LLL18
LLR1S 0.8X1.6 0.21t00.3 0.3t0 0.4 14t01.6
LLL21 1.25X2.0 0.410 0.6 0.4t0 0.5 1.4t01.8
LLL31 1.6X3.2 0.61t00.8 0.6t0 0.7 2.6t02.8
GQM22 3.2X25 2.2t025 0.8t0 1.0 1.9t02.3

(in mm)

146

Continued on the following page.



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

Continued from the preceding page. g .§
c O
0
GNMOIC2 - GNMOIT4 - — 383
-- — = LLA N - - 5
BB BEEE T
i Chip Capacitor ‘ a ‘ Chip Capacitor ‘ a
L"ﬁiig_ 77: b BNl B 7 : b
c | )
o Land ha - \ﬂ Q9
L_p |\ tad o p >5
S0
<2
Table 3 GNM, LLA Series for Reflow Soldering Land Dimensions O
Dimensions (mm)
Part Number
L W a b © p
GNMOM2 0.9 0.6 0.12 to 0.20* 0.35 to 0.40* 0.3 0.45
GNM1M2 1.37 1.0 0.4100.5 0.35t0 0.45 0.3t00.35 0.64 -
)
GNM212 2.0 1.25 0.6100.7 0.5t00.7 0.4100.5 1.0 S
GNM214 2.0 1.25 0.61t00.7 0.5t00.7 0.251t0 0.35 0.5 % 8
GNM314 3.2 1.6 0.8101.0 0.7100.9 0.3t00.4 0.8 -4
LLA18 1.6 0.8 0.3t00.4 0.25t0 0.35 0.15t0 0.25 0.4
LLA21 2.0 1.25 0.5t00.7 0.35t0 0.6 0.2t00.3 0.5
LLA31 3.2 1.6 0.71t0 0.9 0.4100.7 0.3t0 0.4 0.8
* 0.825a+2b=1.00
3
25
LLM P ] o<
I Lar)
888 T 3
! [
el a [i] Chip Capacitor ic‘
BE =
3
f § _§
d SR
L=
. . . . c
Table 4 LLM Series for Reflow Soldering Land Dimensions % O
Dimensions (mm)
Part Number
a b, b* c,c' d e f p
LLM21 0.6t00.8 (0.3100.5) 0.3 201026 1.3t01.8 14t01.6 0.5 g—
LLM31 1.0 (0.3t0 0.5) 0.4 3.2103.6 1.6t02.0 2.6 0.8 § @
O =
b=(c-)/2, b=(d-f)/2 S o
iz
E
50
2. Adhesive Application =
1. Thin or insufficient adhesive can cause the chips to
loosen or become disconnected during flow soldering. 2=20 to 70um
The amount of adhesive must be more than dimension c, [~ Chip Capacitor b=30 to 35um
. . . . I T ) ¢=50 to 105um g) g
shown in the drawing at right, to obtain the correct % ¥ ] ] 5 o=
3 [}
bonding strength. — = ‘c é ‘g
The chip's electrode thickness and land thickness must J‘ " Adhesive b T L‘c:, (ED
also be taken into consideration. Board Land
2. Low viscosity adhesive can cause chips to slip after

mounting. The adhesive must have a viscosity of

5000Pa - s (500ps) min. (at 25°C). s

3. Adhesive Coverage g
Part Number Adhesive Coverage* :g

GRM18, GQM18 0.05mg min. 2
GRM21, LLL21, GQM21 0.1mg min. é
GRM31, LLL31 0.15mg min. a

*Nominal Value

Continued on the following page.
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3. Adhesive Curing

1. Insufficient curing of the adhesive can cause chips to
disconnect during flow soldering and deterioration in the
insulation resistance between the outer electrodes due to
moisture absorption.
Control curing temperature and time in order to prevent
insufficient hardening.

4. Flux Application

1. An excessive amount of flux generates a large quantity of
flux gas, which can cause a deterioration of Solderability.
Therefore apply flux thinly and evenly throughout. (A
foaming system is generally used for flow soldering.)

2. Flux containing too high a percentage of halide may
cause corrosion of the outer electrodes unless there is
sufficient cleaning. Use flux with a halide content of 0.2%
max.

5. Flow Soldering

@ Set temperature and time to ensure that leaching of the
outer electrode does not exceed 25% of the chip end
area as a single chip (full length of the edge A-B-C-D
shown right) and 25% of the length A-B shown below as
mounted on substrate.

6. Washing

1. Please evaluate a capacitor by actual cleaning equipment
and conditions to confirm the quality and select the
applicable solvent.

2. Unsuitable cleaning solvent may leave residual flux or
other foreign substances, causing deterioration of
electrical characteristics and the reliability of the

3. Do not use strong acidic flux.

4. Do not use water-soluble *flux.
(*Water-soluble flux can be defined as non rosin type flux
including wash-type flux and non-wash-type flux.)

[As a Single Chip]

Outer Electrode

capacitors.
3. Select the proper cleaning conditions.
3-1. Improper cleaning conditions (excessive or
insufficient) may result in the deterioration of the
performance of the capacitors.

Continued on the following page.
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7. Coating

1. A crack may be caused in the capacitor due to the stress
of the thermal contraction of the resin during curing
process.
The stress is affected by the amount of resin and curing
contraction.
Select a resin with small curing contraction.
The difference in the thermal expansion coefficient
between a coating resin or a molding resin and the
capacitor may cause the destruction and deterioration of
the capacitor such as a crack or peeling, and lead to the
deterioration of insulation resistance or dielectric
breakdown.

8. Die Bonding/Wire Bonding (GMA or GMD Series)
1. Die Bonding of Capacitors
* Use the following materials for the Brazing alloys:
Au-Sn (80/20) 300 to 320 °C in N2 atmosphere
* Mounting

(1) Control the temperature of the substrate so it
matches the temperature of the brazing alloy.

(2) Place the brazing alloy on the substrate and place
the capacitor on the alloy. Hold the capacitor and
gently apply the load. Be sure to complete the
operation within 1 minute.

Select a resin for which the thermal expansion coefficient
is as close to that of capacitor as possible.

A silicone resin can be used as an under-coating to buffer
against the stress.

. Select a resin that is less hygroscopic.

Using hygroscopic resins under high humidity conditions
may cause the deterioration of the insulation resistance of
a capacitor.

An epoxy resin can be used as a less hygroscopic resin.

2. Wire Bonding

* Wire
Gold wire: 25 micro m (0.001 inch) diameter
* Bonding
(1) Thermo compression, ultrasonic ball bonding.
(2) Required stage temperature: 150 to 200 °C
(3) Required wedge or capillary weight: 0.2N to 0.5N
(4) Bond the capacitor and base substrate or other
devices with gold wire.
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g g m Others
5 % 1. Transportation 1-2. Do not apply excessive vibration, shock, and
('R
1. The performance of a capacitor may be affected by the pressure to the capacitor.
conditions during transportation. (1) When excessive mechanical shock or pressure
1-1. The capacitors shall be protected against is applied to a capacitor, chipping or cracking
excessive temperature, humidity and mechanical may occur in the ceramic body of the capacitor.
] force during transportation. (2) When the sharp edge of an air driver, a
E 3 (1) Climatic condition soldering iron, tweezers, a chassis, etc.
< ; * low air temperature: -40°C impacts strongly on the surface of capacitor,
o * change of temperature air/air: -25°C/+25°C the capacitor may crack and short-circuit.
* low air pressure: 30 kPa 1-3. Do not use a capacitor to which excessive shock
« change of air pressure: 6 kPa/min. was applied by dropping, etc.
(2) Mechanical condition The capacitor dropped accidentally during
@ Transportation shall be done in such a way that processing may be damaged.
ﬁ % the boxes are not deformed and forces are not
2 B directly passed on to the inner packaging.
33
-
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Reference Data

1. Solderability

(1) Test Method
Subject the chip capacitor to the following conditions.
Then apply flux (an ethanol solution of 25% rosin) to the
chip and dip it in 230°C eutectic solder for 2 seconds.
Conditions:
Expose prepared at room temperature (for 6 months and
12 months, respectively)
Prepared at high temperature (for 100 hours at 85C)
Prepared left at high humidity (for 100 hours under
90%RH to 95%RH at 40°C)

Table 1

(2) Test Samples
GRM21 : Products for flow/reflow soldering.
(3) Acceptance Criteria
With a 60-power optical microscope, measure the surface
area of the outer electrode that is covered with solder.
(4) Results
Refer to Table 1.

Prepared at Room Temperature

Prepared at High Prepared at High Humidity

Sample Initial State

6 months

for 100 Hours at 90 to
95% RH and 40°C

Temperature for

12 months 100 Hours at 85C

GRM21 for flow/reflow soldering 95 to 100% 95 to 100%

95% 90 to 95% 95%

2. Board Bending Strength for Solder Fillet Height

(1) Test Method
Solder the chip capacitor to the test PCB with the amount
of solder paste necessary to achieve the fillet heights.
Then bend the PCB using the method illustrated and
measure capacitance.

Capacitor

L ]
© 1 q

Base

AN

1.0

778
1%%4
N

100
Material : Glass Epoxy

[ : Copper Foil (0.35mm thick)
: Solder Resist

40
D

i

|16

Supporting =

20,90 Pressurizing
Speed: 1.0mm/sec.
¢Pressurize
Note : The material of pressure application jig and
support is the quenched metal.
(hardness HB 183-255 or superhardness
HRA90 or more)

Flexure

Capacitance Meter

Solder Amount Larger Fillet.

Fillet up to Chip
Thickness

(in mm)

(2) Test Samples
GRM21: 5C/R7/F5 Characteristics T=0.6mm

(3) Acceptance Criteria
Products should be determined to be defective if the
change in capacitance has exceeded the values specified
in Table 2.

Table 2
Characteristics Change in Capacitance
5C Within £5% or +0.5pF, whichever is greater
R7 Within £12.5%
F5 Within £20%

Continued on the following page.
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Reference Data

T 9 ) .
:g .% Continued from the preceding page.
3 g (4) Results
o
o
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
100 100
g g0l S
s 801 Fillet up to Chip < 807 Fillet up to Chip
.g g 60 ~__Thijckness § 60 Thickness
(E‘% % 40 | Larger Fillet % 407 . /j%
< ; a i a _ Larger Fillet
20
O i 20 1
0 0
0 2 4 6 8 0 2 4 6 8
Flexure (mm) Flexure (mm)
GRM21 F5 (T=0.6)
7 8 100
"'; & € 8/ : .
0 @ | Fillet up to Chip
3 — < Thickness
= 60
SIIPL)
2 40 T Larger Fillet
a i
20
0
- 0 2 4 6 8
o .% Flexure (mm)
2=
I Lar)
)
3. Temperature Cycling for Solder Fillet Height
1) Test Method .
@) . . ) [Temperature Cycling]
= Solder the chips to the substrate of various test fixtures
o . .. . . o
S 3 using sufficient amounts of solder to achieve the required 125 ~— - = oo
qg; o fillet height. Then subject the fixtures to the cycle
= : : : Room Temperature
= % illustrated at right 200 times. Time (min.)
20
£ 55—~~~
5 L 30 ‘5 30
Q.
2
°g ® Soldgr Amount _ | [Solder Amount]
S5 Alumina substrates are typically designed for reflow
& n . . Glass Epoxy
L2« soldering. Substrate Alumina
tS = . or Paper Phenol
S0 Glass epoxy or paper phenol substrates are typically
c . = 1
= used for flow soldering. = | ©® % ° AT TN+
@ Material 5 C
. . _ 1
Alumina (Thickness: 0.64mm) < | @ | 4l I @Cﬁ
5 —
. . 3
o0 Glass epoxy (Th!ckness. 1.64mm) 3 .
5 2 Paper phenol (Thickness: 1.64mm) o | Al hi- | o B
c - S —
O (’)
e g Solder to be used 6X4 Eutectic solder
L0

® Land Dimension [Land Dimension]

Land Pattern

g3 3 Alumina | AgPd=72128
% a Substrate Thickness: 10 to 12um
= O
= o Lﬁlﬁll_f’i Glass Epoxy
(8]
E| % . Substrate Ccu
in mm i .
g o ( ) Paper Phenol Thickness: 35ym
Substrate

Continued on the following page.
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Reference Data

=
Continued from the preceding page. g .g
c O
(2) Test Samples & ;
GRM21 5C/R7/F5 Characteristics T=0.6mm 5 ?9:
LL
(3) Acceptance Criteria
Products are determined to be defective if the change in
capacitance has exceeded the values specified in Table 3.
3
Table 3 g3
Characteristics Change in Capacitance < ;
5C Within £2.5% or £0.25pF, whichever is greater O
R7 Within £7.5%
F5 Within £20%
(4) Results -
= @
43
Alumina Substrate (Thickness 0.64mm) % O
=
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100
5 380 © gso 5 80
o a g
= L0 © 260 ® S2q )
g3 28 g3 o
ng Egm 2%40 oS
a a a r=
gz © 3z @ gz 2] 5 g
<co 0@ <co @ <3o o ==
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 O
Number of Cycles Number of Cycles Number of Cycles
Glass Epoxy Substrate (Thickness 1.6mm) 3
53
=3
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6) f-: s
100 100 100 c
) S £ Sgo 2@
3 ;80 5 ;80 5 = T
g 260 g 260 8260
£2x0 L S8
£g E3 E3 -
3 z 20 ° 3 = 20 [5) 3220 © =
<8 990 <3 o 0@ <38 00 8 o
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 o.g
Number of Cycles Number of Cycles Number of Cycles = 8
2«
=2
° O
(=
Paper Phenol Substrate (Thickness 1.6mm) §
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100 2
5 80 5 S 80 5 280 5 =
Sy 8y gy S5
g 560 g 260 g 260 il
S L0 S 240 S 240 5=
EQ EAQ EQ L O
3 =20 3 =20 3 =20
85 8§ ) 85 [5)
<o o0 00O <o o 9@ <c° o0 00
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Number of Cycles Number of Cycles Number of Cycles
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Reference Data

= 0
g .% Continued from the preceding page.
& g 4. Board Bending Strength for Board Material
5 g (1) Test Method
('R .
Solder the chip to the test board. Then bend the board
using the method illustrated below, to measure
capacitance.
50 -
. 20 Pressurizing
_g Capacitor Speed: 1.0mm/sec.
> o ] $Pressurize . L
S n N7 R23 Note : Material of the pressurizing jig and
S g e the supporting base must be hardened steel
2 T 5 Supporting  Toy—=————= (Hardness : HB183 to 255 or carbide Hardness
o Base : HRA90 min.)
Flexure
/J IV 8 Capacitance Meter
S 1.2% 7 %
i
g Ho== = -
17 i \7/ Solder Amount
d 2 | | Up to Chip
T g A 1 | Thickness
2 — 0 I |
P | 100 o
-
[ Copper Foi! (0.035mm thick) (in mm)
: Solder Resist
(2) Test Samples
0 . . -
oL GRM21 5C/R7/F5 Characteristics T=0.6mm typical
[}
=}
E 3 (3) Acceptance Criteria
Products should be determined to be defective if the
change in capacitance has exceeded the values specified
in Table 4.
>
)
S0 Table 4
= $ Characteristics Change in Capacitance
()
L % 5C Within 5% or +0.5pF, whichever is greater
i=
._Ig_” o R7 Within £12.5%
F5 Within £20%
o
£ (4) Results
[8)
oG
= GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
n
(S
< 100 [ 100 [ ]
== B Paper Phenol E Paper Phenol
5 I3 ] |
[} Q
2 2 60
= g 60 ] Glass Epoxy & |
T 40 g 40 —
2 E z b Glass Epoxy
@ 20 3 20
o 0 i |
= 0 0
g 3 0 2 4 6 8 0 2 4 6 8
2 A Flexure (mm) Flexure (mm)
5=
2o
GRM21 F5 (T=0.6)
100 I —
s 80 ] Paper Phenol
c X
% @ :‘; 4 4
§ cDu g 60 i
28 £ 4
€2 2 b Glass Epoxy/~<<
g2 a 20
2% ]
o 0
2 0 2 4 6 8
Flexure (mm)
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Reference Data

Continued from the preceding page. g .§
c O
5. Break Strength 2 ;
(1) Test Method 5 ?9:
. . . LL
Place the chip on a steel plate as illustrated on the right. Storage P Pressurizing Loading Jig End
. . i d: 2.5mm/sec.
Increase load applied to a point near the center of the scope Amp"f'eLf fj S"pee mimsee ¢L.0mm
oad ce
test sample. A
(2) Test Samples Sample §
GRM21 5C/R7/F5 Characteristics Steel plate | ) posmm g3
GRM31 5C/R7/F5 Characteristics < ;
0
(3) Acceptance Criteria
Define the load that has caused the chip to break or
crack, as the bending force. O:Oj w v
Chip Size| L | W ChSC ChR7 Cth 9
. arac- arac- arac- QL
(4) Explanation 0:01 T teristics | teristics | teristics DS
. . ‘ . 0]
Break strength, P, is proportionate to the square of the L | GRM21 [1.5]1.2 20
. : . 300 | 180 | 160 S5
thickness of the ceramic element and is expressed as a GRM31 (2.7]1.5 =
curve of secondary degree. (in mm)
The formula is:
2YWT?
P=——— (N
3L (N) )
W : Width of ceramic element  (mm) o %
T : Thickness of element (mm) 59
P T 2
L : Distance between fulcrums  (mm) E
y: Bending stress (N/mm?2)
(5) Results
>
Q g
GRM21 GRM31 g2
(5]
= o sc/ |R7 5 10 5C gg
< 120 = < 120 ] =&
) ) 20
Ej 100 § 100 "7 s T
980 980
4 X
) $ 60
o o
S 40 . > 40 Z
E 20 ’ -é 20 - 8 9
@ @ |__z2==7] c @
0 ==%== —
0 0.4 0.8 1.2 1.6 0 0 0.4 0.8 1.2 1.6 % (%
Thickness of Ceramic Element (mm) Thickness of Ceramic Element (mm) g <§’:
SO
(=
(]
=
6. Thermal Shock o
(1) Test method - g
. . . . Dipping Speed: 25mm/sec. g g) g
After applying flux (an ethanol solution of 25% rosin), dip e Solder 3 5
the chip in a solder bath (6X4 eutectic solder) in %/ Chip Capacitor = "T | Temperature é g
. ) ! o
accordance with the following AT '\ Natural 5 (ED
e . | i
conditions: Solder Bath | Cooling
wscr—-t— 1
(2) Test samples ‘2 Se(‘:_ Time
GRM21 5C/R7/F5 Characteristics T=0.6mm typical

(3) Acceptance criteria
Visually inspect the test sample with a 60-power optical
microscope. Chips exhibiting breaks or cracks should be
determined to be defective.

5
©
€0
o o
E=3Ns)
<5
= O
=}
S
o
<
o
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Reference Data

g .g Continued from the preceding page.
3P (4) Results
e = 100
2o S
% 80
x
g
S5 60
5
8 40 s
2
3 S 20 RY
g T T 1 sc
< ; 200 240 280 320 360
[0 Temperature Differential AT (C)
7. Solder Heat Resistance
@ (1) Test Method
- @ . . .
25 @ Reflow soldering: ® Dip soldering:
g 8 Apply about 300 um of solder paste over the alumina After dipping the test sample with a pair of tweezers in
-3 substrate. After reflow soldering, remove the chip and static solder (eutectic solder), check for leaching that
check for leaching that may have occurred on the may have occurred on the outer electrode.
outer electrode. @ Flux to be used: An ethanol solution of 25% rosin.
® Flow soldering:
m After dipping the test sample with a pair of tweezers in
oL wave solder (eutectic solder), check for leaching that
[}
5 may have occurred on the outer electrode.
T =
=
)
(2) Test samples
GRM21: For flow/reflow soldering T=0.6mm
> (3) Acceptance criteria A
58 The starting time of leaching should be defined as the
= = .
g o time when the outer electrode has lost 25% of the total D
L2 edge length of A-B-C-D as illustrated:
c O C
'_%D © Outer Electrode
Q.
£ (4) Results
[8)
O n
G .2
s g Reflow Soldering Flow Soldering
2 <§t g 280 o 280
£5 e 270 e 270
o 5 =1
5 g 260 \ § 260
S “éi 250 g 250
8 240 § 240
@ 230 @ 230
8 220 g 220
23 § 210 2 210
=k 0 60 120 180 240 0 10 20 30 40 50 60
=
n
8 a Leaching Starting Time (sec.) Leaching Starting Time (sec.)
5=
(@] . .
- O Dip Soldering
o 280
o 270
2
c g 260
S g 250
S % 5 240
E QO =
S @ 2 230
€2 g 220
g S S 210
2% 0 10 20 30 40 50 60
o
o Leaching Starting Time (sec.)
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Reference Data

Continued from the preceding page. g .§
. . . c @
8. Thermal Shock when Making Corrections with a 2 g
Soldering Iron 5 x
LL
(1) Test Method
Apply a soldering iron meeting the conditions below to Wire Solder Soldering Iron
the soldered joint of a chip that has been soldered to a Mounting Solder
paper phenol board, while supplying wire solder. (Note: Duration of
. . . . . Touching :
the soldering iron tip should not directly touch the ceramic Approx. 2 sec. 8
element of the chip.) |___Paper Phenol Substrate g3
<2
(2) Test Samples Soldering Iron Tip Diameter ©
GRM21 5C/R7/F5 Characteristics T=0.6mm Ceramic heater 20W 23mm
(3) Acceptance Criteria for Defects
Observe the appearance of the test sample with a ®
. . . . - 0
60-power optical microscope. Those units displaying any LG
. . (2}
breaks or cracks are determined to be defective. 20
=
(4) Results
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
~ 100
e 100 S o §
g ® % 80 _g’ &
S e 5 60 T2
E 40 g 40 e
o
§ 20 é 20
N E
200 240 280 320 360 200 240 280 320 360
Soldering Iron Tip Temperature (C) Soldering Iron Tip Temperature (C) 5
c 9
o
o (5]
GRM21 F5 (T=0.6) @ g
LL
~ 100 g 8
X =
2 80 E
8
5 60
S 4 o
e =
g 20 § "
£ g2
200 240 280 320 360 % &
Soldering Iron Tip Temperature (°C) ,—§ <§E
SO
(=
(]
=
o n
£9
£3
=
2O
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<5
= O
=}
S
o
<
o

157



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. R
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 10 1220

GRM/GRJ Series

[
%}
o]
Q
b=
=]
a
<
o
©
c
©
o
e
(=)
L

Chip Monolithic Ceramic Capacitors (Medium Voltage)

(2]
c
o
For General Purpose GRM/GRJ Series §
1-1 Low Dissipation Factor GRM Series —— 160 ;&
Specifications and Test Methods —— 164 IS
1-2 High Capacitance for General Use GRM Series —— 166 g‘
Specifications and Test Methods — 168
1-3 Soft Termination Type GRJ Series ———— 171
Specifications and Test Methods — 173 § ®
£%
SNV
Only for Applications <
2-1  For LCD Backlight Inverter Circuit GRM/DC3.15kV Series —— 176
Specifications and Test Methods —————— 177 "
2-2  For Information Devices GR4 Series —— 179 g §
Specifications and Test Methods ——— 180 g2
2-3  For Camera Flash Circuit GR7 Series ———— 183 23
Specifications and Test Methods — 184 :% 3;:)
(&}
AC250V Type (Which Meet Japanese Law) GA2 Series —— 187 %
Specifications and Test Methods 188 g
=
i)
Safety Standard Certified GA3 Series £
4-1 UL, IEC60384-14 Class X1/Y2 Type GC —— 191
4-2 |EC60384-14 Class Y2, X1/Y2 Type GF ——— 192
4-3 |EC60384-14 Class Y3 Type GD ————— 194
4-4 |EC60384-14 Class X2 Type GB ———— 195
Specifications and Test Methods 196
Reference Data (Typical Example) 200
Package 203
MCaution 206
Notice 214




/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our COZE pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

() . . . . . .

44 | Chip Monolithic C C Medium Vol

g 8 Ip Monolithic Ceramic Capacitors (Medium Voltage

5 o

awn

= o . . . .

s Low Dissipation Factor GRM Series

C =

()

82

L? o e g e

m Features @*

(%] . . . .

5 1. Low-loss and suitable for high frequency circuits L ..-“'"Q

§ 2. Murata's original internal electrode structure *.r ;r":' | | 5

E provides high flash-over voltage. < L w

2 o : =

= 3. A new monolithic structure for small, surface- Part Number Dimensions (mm) :

Re) . . . L W T emin. | g min.

mountable devices capable of operating at high .
= GRMZIA_ 5 0+0.2 [1.25 402 [1:0+0=03 0.7
5 voltage levels gsmgii ittt 11(-)250i0(-)23 '
.0 +0,-0.
4. Sn-plated external electrodes provides good GRM31B 32402 | 1.620.2 755603 03 L5
o GRM32A 1.0 +0,-0.3 :
solderability. . _ GRM32B 3.2+0.2 | 2520.2 [ 55 +0-0.3

2 g 5. Use the GRM21/31 type with flow or reflow soldering, GRM42A 45+03 [ 2.0+0.2 [1.0+0,-0.3 2.9

> O . . * . X

2 g and other types with reflow solderlng onIy. GRM31A7U3D, GRM32A7U3D, GRM32B7U3D: 1.8mm min.

30

g g

Qo = Applications

Ideal for use on high frequency pulse circuits such

as snubber circuits for switching power supplies,
@ DC-DC converters, ballasts (inverter fluorescent
[¢}]

o5 lamps), etc.

)

©

5 2

n o Do not use these products in any Automotive

82 Power train or Safety equipment including Battery

& 5 chargers for Electric Vehicles and Plug-in Hybrids.

© Only Murata products clearly stipulated as
"for Automotive use" can be used for automobile

c . . . .

e applications such as Power train and Safety equipment.

) pplicat hasP t d Safety equip t

®

£

g COG Characteristics

g

S Rated Voltage TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Electrode e

] Part Number min.

o V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GRM21A5C2E100JW01D DC250 COG (EIA) 10 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E120JW01D DC250 COG (EIA) 12 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E150JW01D DC250 COG (EIA) 15 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E180JW01D DC250 COG (EIA) 18 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E220JW01D DC250 COG (EIA) 22 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E270JW01D DC250 COG (EIA) 27 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E330JW01D DC250 COG (EIA) 33 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E390JW01D DC250 COG (EIA) 39 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E470JW01D DC250 COG (EIA) 47 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E560JW01D DC250 COG (EIA) 56 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E680JW01D DC250 COG (EIA) 68 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E820JW01D DC250 COG (EIA) 82 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A5C2E101JW01D DC250 COG (EIA) 100 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM31A5C2J100JW01D DC630 COG (EIA) 10 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J120JW01D DC630 COG (EIA) 12 +5% 3.2 16 1.0 15 0.3 min.
GRM31A5C2J150JW01D DC630 COG (EIA) 15 £5% 3.2 16 1.0 15 0.3 min.
GRM31A5C2J180JW01D DC630 COG (EIA) 18 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J220JW01D DC630 COG (EIA) 22 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J270JW01D DC630 COG (EIA) 27 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J330JW01D DC630 COG (EIA) 3315% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J390JW01D DC630 COG (EIA) 39 +5% 3.2 16 1.0 15 0.3 min.
GRM31A5C2J470JW01D DC630 COG (EIA) 47 £5% 3.2 16 1.0 15 0.3 min.
GRM31A5C2J560JW01D DC630 COG (EIA) 56 +5% 3.2 1.6 1.0 15 0.3 min.

Continued on the following page.
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YN Rated Voltage | TC Code Capacitance | Length L | Width W | Thickness T Elecr;ri%(.je 9 | Electrode e o
(V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) 8.-8
GRM31A5C2J680JW01D DC630 COG (EIA) 68 +5% 3.2 1.6 1.0 1.5 0.3 min. E g
GRM31A5C23820JW01D DC630 COG (EIA) 82 +5% 3.2 1.6 1.0 1.5 0.3 min. © E
GRM31A5C2J101JW01D DC630 COG (EIA) 100 £5% 3.2 1.6 1.0 1.5 0.3 min. % %
GRM31A5C2J121JW01D DC630 COG (EIA) 120 £5% 3.2 1.6 1.0 1.5 0.3 min. LBD %
GRM31A5C2J151JW01D DC630 COG (EIA) 150 5% 3.2 1.6 1.0 1.5 0.3 min. =
GRM31A5C2J181JW01D DC630 COG (EIA) 180 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A5C2J221JW01D DC630 COG (EIA) 220 +5% 3.2 1.6 1.0 1.5 0.3 min. g
GRM31A5C2J271JW01D DC630 COG (EIA) 270 £5% 3.2 1.6 1.0 1.5 0.3 min. g
GRM31A5C2J331JW01D DC630 COG (EIA) 330 5% 3.2 1.6 1.0 1.5 0.3 min. _é
GRM31A5C2J391JW01D DC630 COG (EIA) 390 +5% 3.2 1.6 1.0 1.5 0.3 min. f
GRM31A5C2J471JW01D DC630 COG (EIA) 470 £5% 3.2 1.6 1.0 1.5 0.3 min. E\
GRM31A5C2J561JW01D DC630 COG (EIA) 560 +5% 3.2 1.6 1.0 1.5 0.3 min. g
GRM31B5C2J681JW01L DC630 COG (EIA) 680 +5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31B5C2J821JWO01L DC630 COG (EIA) 820 +5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31B5C2J102JWO01L DC630 COG (EIA) 1000 £5% 3.2 1.6 1.25 1.5 0.3 min. g @
GRM31A5C3A100JW01D DC1000 COG (EIA) 10 +5% 3.2 1.6 1.0 1.5 0.3 min. |2‘ %
GRM31A5C3A120JW01D DC1000 COG (EIA) 12 +5% 3.2 1.6 1.0 1.5 0.3 min. § 2
GRM31A5C3A150JW01D DC1000 COG (EIA) 15 +5% 3.2 1.6 1.0 1.5 0.3 min. § g
GRM31A5C3A180JW01D DC1000 COG (EIA) 18 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A5C3A220JW01D DC1000 COG (EIA) 22 ¥5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A5C3A270JW01D DC1000 COG (EIA) 27 £5% 3.2 1.6 1.0 1.5 0.3 min. @
GRM31A5C3A330JW01D DC1000 COG (EIA) 33 +5% 3.2 1.6 1.0 1.5 0.3 min. "% '%
GRM31A5C3A390JW01D DC1000 COG (EIA) 39 +5% 3.2 1.6 1.0 1.5 0.3 min. -g g
GRM31A5C3A470JW01D DC1000 COG (EIA) 47 5% 3.2 1.6 1.0 1.5 0.3 min. g 5
GRM31A5C3A560JW01D DC1000 COG (EIA) 56 +5% 3.2 16 1.0 15 0.3 min. 23
GRM31A5C3A680JW01D DC1000 COG (EIA) 68 5% 3.2 1.6 1.0 1.5 0.3 min. :,)‘E %
GRM31A5C3A820JW01D DC1000 COG (EIA) 82 +5% 3.2 1.6 1.0 1.5 0.3 min. ©
GRM31A5C3A101JW01D DC1000 COG (EIA) 100 £5% 3.2 1.6 1.0 1.5 0.3 min.
2
£
U2J Characteristics 8
E
- Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?]clje 9 | Electrode e '8
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) o
GRM21A7U2E101JW31D DC250 U2J (EIA) 100 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E121JW31D DC250 U2J (EIA) 120 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E151JW31D DC250 U2J (EIA) 150 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E181JW31D DC250 U2J (EIA) 180 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E221JW31D DC250 U2J (EIA) 220 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E271JW31D DC250 U2J (EIA) 270 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E331JW31D DC250 U2J (EIA) 330 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E391JW31D DC250 U2J (EIA) 390 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E471JW31D DC250 U2J (EIA) 470 £5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E561JW31D DC250 U2J (EIA) 560 £5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E681JW31D DC250 U2J (EIA) 680 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E821JW31D DC250 U2J (EIA) 820 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E102JW31D DC250 U2J (EIA) 1000 £5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E122JW31D DC250 U2J (EIA) 1200 £5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E152JW31D DC250 U2J (EIA) 1500 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E182JW31D DC250 U2J (EIA) 1800 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21A7U2E222JW31D DC250 U2J (EIA) 2200 5% 2.0 1.25 1.0 0.7 0.3 min.
GRM21B7U2E272JW32L DC250 U2J (EIA) 2700 5% 2.0 1.25 1.25 0.7 0.3 min.
GRM31A7U2E272JW31D DC250 U2J (EIA) 2700 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM21B7U2E332JW32L DC250 U2J (EIA) 3300 +5% 2.0 1.25 1.25 0.7 0.3 min.
GRM31A7U2E332JW31D DC250 U2J (EIA) 3300 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM21B7U2E392JW32L DC250 U2J (EIA) 3900 5% 2.0 1.25 1.25 0.7 0.3 min.
GRM31A7U2E392JW31D DC250 U2J (EIA) 3900 5% 3.2 1.6 1.0 1.5 0.3 min.
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Continued from the preceding page.

s YN Rated Voltage | TC Code Capacitance | Length L | Width W | Thickness T Elecr;ri%(.je 9 | Electrode e
g_ o (V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
n::' % GRM21B7U2E472JW32L DC250 U2J (EIA) 4700 £5% 2.0 1.25 1.25 0.7 0.3 min.
s E GRM31A7U2E472JW31D DC250 u2J (EIA) 4700 £5% 3.2 1.6 1.0 15 0.3 min.
% g GRM21B7U2E562JW32L DC250 U2J (EIA) 5600 +5% 2.0 1.25 1.25 0.7 0.3 min.
(g % GRM31A7U2E562JW31D DC250 U2J (EIA) 5600 +5% 3.2 16 1.0 15 0.3 min.
15 GRM31B7U2E682JW31L DC250 U2J (EIA) 6800 +5% 3.2 1.6 1.25 15 0.3 min.
GRM31B7U2E822JW31L DC250 U2J (EIA) 8200 +5% 3.2 1.6 1.25 15 0.3 min.
g GRM31B7U2E103JW31L DC250 U2J (EIA) 10000 +5% 3.2 1.6 1.25 15 0.3 min.
.‘E GRM31A7U2J100JW31D DC630 U2J (EIA) 10 5% 3.2 1.6 1.0 15 0.3 min.
§ GRM31A7U2J120JW31D DC630 U2J (EIA) 12 +5% 3.2 16 1.0 15 0.3 min.
f GRM31A7U2J150JW31D DC630 U2J (EIA) 15 +5% 3.2 16 1.0 15 0.3 min.
"S‘ GRM31A7U2J180JW31D DC630 U2J (EIA) 18 +5% 3.2 1.6 1.0 15 0.3 min.
S GRM31A7U2J220JW31D DC630 U2J (EIA) 22 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U2J270JW31D DC630 U2J (EIA) 27 £5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U2J330JW31D DC630 U2J (EIA) 33 £5% 3.2 16 1.0 15 0.3 min.
2 @ GRM31A7U2J390JW31D DC630 U2J (EIA) 39 5% 3.2 16 1.0 15 0.3 min.
= % GRM31A7U2J470JW31D DC630 U2J (EIA) 47 £5% 3.2 16 1.0 15 0.3 min.
§ 2 GRM31A7U2J560JW31D DC630 U2J (EIA) 56 5% 3.2 1.6 1.0 15 0.3 min.
§ 5 GRM31A7U2J680JW31D DC630 U2J (EIA) 68 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U2J820JW31D DC630 U2J (EIA) 82 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U2J101JW31D DC630 u2J (EIA) 100 +5% 3.2 1.6 1.0 15 0.3 min.
@ GRM31A7U2J121JW31D DC630 U2J (EIA) 120 £5% 3.2 16 1.0 15 0.3 min.
% '% GRM31A7U2J151JW31D DC630 U2J (EIA) 150 +5% 3.2 16 1.0 15 0.3 min.
E g GRM31A7U2J181JW31D DC630 U2J (EIA) 180 +5% 3.2 1.6 1.0 15 0.3 min.
g (<_r) GRM31A7U2J221JW31D DC630 U2J (EIA) 220 5% 3.2 1.6 1.0 15 0.3 min.
"E B GRM31A7U2J271JW31D DC630 U2J (EIA) 270 5% 3.2 1.6 1.0 15 0.3 min.
:,)‘E :qE: GRM31A7U2J331JW31D DC630 U2J (EIA) 330 +5% 3.2 16 1.0 15 0.3 min.
O GRM31A7U2J391JW31D DC630 U2J (EIA) 390 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U2J471JW31D DC630 U2J (EIA) 470 +5% 3.2 16 1.0 15 0.3 min.
5 GRM31A7U2J561JW31D DC630 U2J (EIA) 560 +5% 3.2 1.6 1.0 15 0.3 min.
g GRM31A7U2J681JW31D DC630 U2J (EIA) 680 +5% 3.2 1.6 1.0 15 0.3 min.
:g GRM31A7U23821JW31D DC630 U2J (EIA) 820 +5% 3.2 1.6 1.0 15 0.3 min.
8 GRM31A7U2J102JW31D DC630 U2J (EIA) 1000 +5% 3.2 1.6 1.0 15 0.3 min.
'§ GRM32A7U2J122JW31D DC630 U2J (EIA) 1200 +5% 3.2 25 1.0 15 0.3 min.
a GRM32A7U2J152JW31D DC630 U2J (EIA) 1500 +5% 3.2 25 1.0 15 0.3 min.
GRM32A7U2J182JW31D DC630 U2J (EIA) 1800 +5% 3.2 25 1.0 15 0.3 min.
GRM32A7U2J222JW31D DC630 U2J (EIA) 2200 +5% 3.2 25 1.0 15 0.3 min.
GRM31A7U3A100JW31D DC1000 U2J (EIA) 10 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A120JW31D DC1000 u2J (EIA) 12 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A150JW31D DC1000 U2J (EIA) 15 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A180JW31D DC1000 U2J (EIA) 18 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A220JW31D DC1000 U2J (EIA) 22 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A270JW31D DC1000 U2J (EIA) 27 £5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A330JW31D DC1000 U2J (EIA) 33 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A390JW31D DC1000 U2J (EIA) 39 5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A470JW31D DC1000 U2J (EIA) 47 £5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A560JW31D DC1000 U2J (EIA) 56 5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A680JW31D DC1000 U2J (EIA) 68 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A820JW31D DC1000 U2J (EIA) 82 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A101JW31D DC1000 U2J (EIA) 100 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A121JW31D DC1000 u2J (EIA) 120 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A151JW31D DC1000 U2J (EIA) 150 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A181JW31D DC1000 U2J (EIA) 180 +5% 3.2 16 1.0 15 0.3 min.
GRM31A7U3A221JW31D DC1000 U2J (EIA) 220 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A271JW31D DC1000 U2J (EIA) 270 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A331JW31D DC1000 U2J (EIA) 330 5% 3.2 16 1.0 15 0.3 min.
GRM31B7U3A391JW31L DC1000 U2J (EIA) 390 5% 3.2 1.6 1.25 15 0.3 min.
GRM31B7U3A471JW31L DC1000 U2J (EIA) 470 +5% 3.2 16 1.25 15 0.3 min.

Continued on the following page.
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Continued from the preceding page.

YN Rated Voltage | TC Code Capacitance | Length L | Width W | Thickness T Elecr:]ri?](.je 9 | Electrode e o
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) 8.-§
GRM31A7U3D100JW31D DC2000 U2J (EIA) 10 +5% 3.2 1.6 1.0 18 0.3 min. E %
GRM31A7U3D120JW31D DC2000 u2J (EIA) 12 +5% 3.2 1.6 1.0 1.8 0.3 min. © E
GRM31A7U3D150JW31D DC2000 U2J (EIA) 15 +5% 3.2 16 1.0 18 0.3 min. % %
GRM31A7U3D180JW31D DC2000 U2J (EIA) 18 +5% 3.2 16 1.0 18 0.3 min. ('50 %
GRM31A7U3D220JW31D DC2000 U2J (EIA) 22 £5% 3.2 1.6 1.0 18 0.3 min. [
GRM31A7U3D270JW31D DC2000 U2J (EIA) 27 £5% 3.2 1.6 1.0 18 0.3 min.
GRM31A7U3D330JW31D DC2000 U2J (EIA) 33 +5% 3.2 16 1.0 18 0.3 min. g
GRM31A7U3D390JW31D DC2000 U2J (EIA) 39 5% 3.2 16 1.0 18 0.3 min. §
GRM31A7U3D470JW31D DC2000 U2J (EIA) 47 £5% 3.2 16 1.0 18 0.3 min. _é
GRM31A7U3D560JW31D DC2000 U2J (EIA) 56 5% 3.2 16 1.0 18 0.3 min. f
GRM31A7U3D680JW31D DC2000 U2J (EIA) 68 +5% 3.2 1.6 1.0 18 0.3 min. E\
GRM32A7U3D820JW31D DC2000 U2J (EIA) 82 5% 3.2 25 1.0 18 0.3 min. g
GRM32A7U3D101JW31D DC2000 U2J (EIA) 100 +5% 3.2 25 1.0 18 0.3 min.
GRM32A7U3D121JW31D DC2000 U2J (EIA) 120 +5% 3.2 2.5 1.0 1.8 0.3 min.
GRM32A7U3D151JW31D DC2000 U2J (EIA) 150 5% 3.2 25 1.0 18 0.3 min. g g
GRM32B7U3D181JW31L DC2000 U2J (EIA) 180 +5% 3.2 25 1.25 18 0.3 min. 2 %
GRM32B7U3D221JW31L DC2000 U2J (EIA) 220 5% 3.2 25 1.25 18 0.3 min. § 2
GRM42A7U3F270JW31L DC3150 U2J (EIA) 27 £5% 4.5 2.0 1.0 2.9 0.3 min. § g
GRM42A7U3F330JW31L DC3150 U2J (EIA) 33 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F390JW31L DC3150 u2J (EIA) 39 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F470JW31L DC3150 U2J (EIA) 47 £5% 4.5 2.0 1.0 2.9 0.3 min. @
GRM42A7U3F560JW31L DC3150 U2J (EIA) 56 5% 4.5 2.0 1.0 2.9 0.3 min. -(% '%
GRM42A7U3F680JW31L DC3150 U2J (EIA) 68 +5% 4.5 2.0 1.0 2.9 0.3 min. 2 g
GRM42A7U3F820JW31L DC3150 U2J (EIA) 82 5% 4.5 2.0 1.0 2.9 0.3 min. g 5
GRM42A7U3F101JW31L DC3150 U2J (EIA) 100 +5% 4.5 2.0 1.0 2.9 0.3 min. %‘Ej
8%
O
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¢ . [l GRM Series Specifications and Test Methods
82
o)
)
T 2 e
5 g No Item Specifications Test Method
53 :
O 1 | Operating —55 to +125C -
50 Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
0 3 | Dimensions Within the specified dimension Using calipers and micrometers
=
e No failure should be observed when voltage in the Table is
8 applied between the terminations for 1 to 5 sec., provided the
il chargel/discharge current is less than 50mA.
[}
< . . L Rated Voltage Test Voltage
:§ 4 | Dielectric Strength | No defects or abnormalities DC250v 200% of the rated voltage
> DC630V 150% of the rated voltage
= DC1kV, DC2kV
o ’ ) 0,
DC3.15KkV 130% of the rated voltage
T o Pt The insulation resistance should be measured with DC500+50V
@ 5 (IR) More than 10,000MQ (DC250+£25V in case of rated voltage: DC250V) and within 60+5
S E sec. of charging.
A
> $ 6 | Capacitance Within the specified tolerance The capacitance/Q should be measured at the frequency and
§ 2:. voltage shown as follows.
%:) ) ) Capacitance Frequency Voltage
71Q 1,000 min. C<1,000pF 1+0.2MHz | ACO.5 to 5V(r.m.s.)
C=1,000pF 1+0.2kHz | AC1£0.2V(r.m.s.)
The capacitance measurement should be made at each step
- 93 Temp. Coefficient specified in the Table.
=5 COG char. :
s 2 3
2 £ Capacitance 0x30ppm/C (Temp. Range : +25 to +125C) Stf p Tempg;ajrt;re )
5] — D . o =+
& (<D 8 TemperatL.Jre: 0+30, 72.ppm/C (Temp. Range : —55 to +25%C) 2 Min. Operating Temp.%3
= Characteristics U2J char. : 3 2547
2 .9 —750%£120ppm/C (Temp. Range : +25 to +125°C) 2 Max. O erata Temp 22
= . =
5 E —750+120, —347ppm/C (Temp. Range : —55 to +25C) perating Temp
n o 5 2542
O
Solder the capacitor to the testing jig (glass epoxy board) shown
- in Fig. 1.
o Then apply 10N force in the direction of the arrow.
© The soldering should be done using the reflow method and
g should be conducted with care so that the soldering is uniform
:E 9 Adhesn/_e St_rength No removal of the terminations or other defect should occur. and free of defects such as heat shock.
- of Termination
3
E ﬁ%— 10N, 10+1s
o . Glass Epoxy Board
Fig. 1
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
Capacitance. | Within the specified tolerance The_ capacitor shou_ld be subjected to a simple harmpmc mt_)tlon
having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
— for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration L
10 . directions (total of 6 hrs.).
Resistance
Q 1,000 min.
[ A 2 7 ]
BZEZZEZZZZ
P v v v
-— Solder resist
% % % %«7Cu
Glass Epoxy Board
Continued on the following page.
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GRM Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
‘<—> o5 Then apply a force in the direction shown in Fig. 3.
The soldering should be done using the reflow method and
d should be conducted with care so that the soldering is uniform
]é[i[ g and free of defects such as heat shock.
| al . 20 50 Pressurizing
11 | Deflection I 100 116 speed: 1.0mm/s
| Pressurize
Fig. 2 R230—— ' _
LXW Dimension (mm)
Flexure=1
(mm) a b [ d
20)(125 12 40 165 Capacitance meter
3.2X1.6 2.2 5.0 2.0 10 45 45 (in mm)
3.2X2.5 2.2 5.0 2.9 ’
4.5X2.0 3.5 7.0 2.4 Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion). Immerse in
12 Solderability of 75% of the terminations are to be soldered evenly solder solution for 2+0.5 sec.
Termination and continuously. Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects Preheat the capacitor at 120 to 150°C* for 1 min.
Capacitance Immerse the capacitor in solder solution at 260+5°C for 10+1 sec.
' Within +2.5% Let sit at room condition* for 24+2 hrs., then measure.
Change . .
. eImmersing speed: 25+2.5mm/s
Resistance -
13 | to Soldering Q 1,000 min.
Heat IR More than 10,000MQ Preheating for more than 3.2X2.5mm
; . Step Temperature Time
DIESE In accordance with item No.4 1 100 to 120C 1 min.
Strength 2 170 to 200°C 1 min,
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Capacitance . in Fig. 4. ) . )
Within £2.5% Perform the 5 cycles according to the 4 heat treatments listed in
Change .
the following table.
Q 500 min. Let sit for 24+2 hrs. at room condition,* then measure.
L.R. More than 10,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 30+3
T 2 Room Temp. 2t03
14 C clz 3 Max. Operating Temp.%2 30+£3
J 4 Room Temp. 2103
' . T 4 A
DIESEIL In accordance with item No.4
Strength RRZZEm77Z a7 e v/
| 72 A 7 7 |
-—Solder resist
% % % %:7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance .
+ 0,
- Change Within £5.0% Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Humidity 24
15| (Steady | Q 350 min for 500="5hrs.
State) y : Remove and let sit for 24+2 hrs. at room condition,* then
I.R. More than 1,000MQ measure.
PR In accordance with item No.4
Strength
Appearance | No marking defects Apply voltage as in Table for 1,000**3hrs. at maximum
a— operating temperature +3°C.
ChSn . Within £3.0% Remove and let sit for 24%2 hrs. at room condition,* then
v measure.
16 | Life Q 350 min. Rated Voltage Applied Voltage
I.R. More than 1,000MQ DC250V 150% of the rated voltage
DC630V, DC1kV
, , o
Dielectric o DC2KV, DC3.15kV 120% of the rated voltage
Strength In accordance with item No.4
9 The charge/discharge current is less than 50mA.

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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() . . . . . .
44 | Chip Monolithic C C Medium Vol
g 8 Ip Monolithic Ceramic Capacitors (Medium Voltage
5 o
awn
= o . . .
49 High Capacitance for General Use GRM Series
C =
()
82
50
N —»{ek—ﬂg eo«
" m Features *""'r /
c ithi i -'
s 1A new monolithic structure for_small, hlgh = /s D:Dl:ﬂ
3 capacitance capable of operating at high voltage & —T
% levels. Part Number - - Dimensio_:_‘ls (mm) . -
; 2. Sn-plated external electrodes provide good GRM188 16401 | 08401 | 08401 |02t005| 0.4
< solderability GRMZ2IA 155102 |1.25+0.2 [ 1:0+0.03 07
2 : _ GRM21B e e 125202 :
o 3. Use the GRM18/21/31 types with flow or reflow gsmg%g 32402 | 1.6+0.2 1.556?6—2.3
soldering, and other types with reflow soldering GRM320 32103 | 25202 15+0-03 ] 03min. | 12
only GRM32D e 4 72.0+0,-0.3
. GRM43Q 1.5 +0,-0.3
2, GRMa3D | 45%04 | 32203 575663 2.2
S0 L. GRMS55D 5.720.4 | 5.0+0.4 | 2.0 +0,-0.3 3.2
- Applications
B 2 1. Ideal for use on diode-snubber circuits for
N < . . .
QO switching power supplies.
2. Ideal for use as primary-secondary coupling for
DC-DC converters.
@ 3. Ideal for use on line filters and ringer detectors
[¢}] T
o5 for telephones, facsimiles and modems.
Sn
5 2
n o Do not use these products in any Automotive
82 Power train or Safety equipment including Battery
& 5 chargers for Electric Vehicles and Plug-in Hybrids.
© Only Murata products clearly stipulated as
"for Automotive use" can be used for automobile
c . . . .
2 applications such as Power train and Safety equipment.
©
£
L Rated Voltage TC Code ) Length L | Width W | Thickness T| Electrode g | glectrode e
= Part Number Capacitance min.
3 V) (Standard) (mm) (mm) (mm) (mm) (mm)
-§ GRM188R72E221KWO07D DC250 X7R (EIA) 220pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
a GRM188R72E331KWO07D DC250 X7R (EIA) 330pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM188R72E471KWO07D DC250 X7R (EIA) 470pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM188R72E681KW07D DC250 X7R (EIA) 680pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM188R72E102KWO07D DC250 X7R (EIA) 1000pF +10% 16 0.8 0.8 0.4 0.2t0 0.5
GRM21AR72E102KW01D DC250 X7R (EIA) 1000pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM188R72E152KWO07D DC250 X7R (EIA) 1500pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM21AR72E152KW01D DC250 X7R (EIA) 1500pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM188R72E222KWO07D DC250 X7R (EIA) 2200pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM21AR72E222KW01D DC250 X7R (EIA) 2200pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E332KW01D DC250 X7R (EIA) 3300pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E472KW01D DC250 X7R (EIA) 4700pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E682KW01D DC250 X7R (EIA) 6800pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21BR72E103KWO03L DC250 X7R (EIA) 10000pF +10% 2.0 1.25 1.25 0.7 0.3 min.
GRM31BR72E153KW01L DC250 X7R (EIA) 15000pF +10% 32 1.6 1.25 1.2 0.3 min.
GRM31BR72E223KWO01L DC250 X7R (EIA) 22000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31CR72E333KWO03L DC250 X7R (EIA) 33000pF +10% 3.2 16 16 1.2 0.3 min.
GRM31CR72E473KWO03L DC250 X7R (EIA) 47000pF +10% 3.2 16 16 1.2 0.3 min.
GRM31BR72E683KW01L DC250 X7R (EIA) 68000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM32QR72E683KW01L DC250 X7R (EIA) 68000pF +10% 3.2 25 15 1.2 0.3 min.
GRM31CR72E104KW03L DC250 X7R (EIA) 0.10pF +10% 32 1.6 1.6 1.2 0.3 min.
GRM32DR72E104KWO01L DC250 X7R (EIA) 0.10pF +10% 3.2 25 2.0 1.2 0.3 min.
GRM32QR72E154KWO01L DC250 X7R (EIA) 0.15uF +10% 3.2 25 15 1.2 0.3 min.
GRMA43QR72E154KWO01L DC250 X7R (EIA) 0.15uF +10% 45 3.2 15 2.2 0.3 min.
GRM32DR72E224KW01L DC250 X7R (EIA) 0.22uF +10% 32 25 2.0 1.2 0.3 min.

Continued on the following page.
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Continued from the preceding page.

YN Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T Elecr:]ri?](.je 9 | Electrode e 2.
V) (Standard) (mm) (mm) (mm) (mm) (mm) S o
GRM43DR72E224KWO01L DC250 X7R (EIA) 0.224F +10% 45 3.2 2.0 2.2 0.3 min. E g
GRM43DR72E334KWO01L DC250 X7R (EIA) 0.33pF +10% 4.5 3.2 2.0 2.2 0.3 min. © E
GRM55DR72E334KWO01L DC250 X7R (EIA) 0.33pF +10% 5.7 5.0 2.0 3.2 0.3 min. % %
GRM43DR72E474KWO01L DC250 X7R (EIA) 0.47pF +10% 4.5 3.2 2.0 2.2 0.3 min. ('50 %
GRM55DR72E474KWO01L DC250 X7R (EIA) 0.47pF £10% 5.7 5.0 2.0 3.2 0.3 min. [
GRM55DR72E105KWO01L DC250 X7R (EIA) 1.0pF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRM31BR72J102KWO01L DC630 X7R (EIA) 1000pF +10% 3.2 1.6 1.25 1.2 0.3 min. g
GRM31BR72J152KWO01L DC630 X7R (EIA) 1500pF +£10% 3.2 1.6 1.25 1.2 0.3 min. §
GRM31BR72J222KWO01L DC630 X7R (EIA) 2200pF +10% 3.2 16 1.25 12 0.3 min. _é
GRM31BR72J332KWO01L DC630 X7R (EIA) 3300pF +10% 3.2 16 1.25 1.2 0.3 min. f
GRM31BR72J472KWO01L DC630 X7R (EIA) 4700pF +10% 3.2 1.6 1.25 1.2 0.3 min. E\
GRM31BR72J682KWO01L DC630 X7R (EIA) 6800pF +10% 3.2 1.6 1.25 1.2 0.3 min. E
GRM31BR72J103KWO01L DC630 X7R (EIA) 10000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31CR72J153KWO03L DC630 X7R (EIA) 15000pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRM32QR72J223KWO01L DC630 X7R (EIA) 22000pF +10% 3.2 25 15 1.2 0.3 min. g g
GRM32DR72J333KWO01L DC630 X7R (EIA) 33000pF +10% 3.2 25 2.0 1.2 0.3 min. 2 %
GRM32DR72J473KWO01L DC630 X7R (EIA) 47000pF +10% 3.2 25 2.0 1.2 0.3 min. § 2
GRM43QR72J683KWO01L DC630 X7R (EIA) 68000pF +10% 45 3.2 15 2.2 0.3 min. § S
GRM43DR72J104KWO01L DC630 X7R (EIA) 0.10pF +10% 4.5 3.2 2.0 2.2 0.3 min.
GRM55DR72J154KWO01L DC630 X7R (EIA) 0.15pF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRM55DR72J224KWO01L DC630 X7R (EIA) 0.22pF +10% 5.7 5.0 2.0 3.2 0.3 min. @
GRM31BR73A471KWO01L DC1000 X7R (EIA) 470pF £10% 3.2 16 1.25 1.2 0.3 min. '(% '%
GRM31BR73A102KWO01L DC1000 X7R (EIA) 1000pF +10% 3.2 1.6 1.25 1.2 0.3 min. 2 g
GRM31BR73A152KWO01L DC1000 X7R (EIA) 1500pF +10% 3.2 1.6 1.25 1.2 0.3 min. g 5
GRM31BR73A222KWO01L DC1000 X7R (EIA) 2200pF +10% 3.2 1.6 1.25 1.2 0.3 min. 23
GRM31BR73A332KWO01L DC1000 X7R (EIA) 3300pF +10% 3.2 1.6 1.25 1.2 0.3 min. “m(_s :QE':
GRM31BR73A472KWO01L DC1000 X7R (EIA) 4700pF +10% 3.2 16 1.25 1.2 0.3 min. O
GRM32QR73A682KWO01L DC1000 X7R (EIA) 6800pF +10% 3.2 25 15 1.2 0.3 min.
GRM32QR73A103KWO01L DC1000 X7R (EIA) 10000pF +10% 3.2 25 15 1.2 0.3 min. 5
GRM32DR73A153KWO01L DC1000 X7R (EIA) 15000pF +10% 3.2 25 2.0 1.2 0.3 min. g
GRM32DR73A223KWO01L DC1000 X7R (EIA) 22000pF +10% 3.2 25 2.0 1.2 0.3 min. .g
GRM43DR73A333KWO01L DC1000 X7R (EIA) 33000pF +£10% 4.5 3.2 2.0 2.2 0.3 min. 8
GRM43DR73A473KWO01L DC1000 X7R (EIA) 47000pF +10% 4.5 3.2 2.0 2.2 0.3 min. '§
GRM55DR73A104KWO01L DC1000 X7R (EIA) 0.10pF +10% 5.7 5.0 2.0 3.2 0.3 min. a
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¢ . [l GRM Series Specifications and Test Methods
82
o)
)
T 2 e
5 g No Item Specifications Test Method
53 :
(O 1 | Operating 55 to +125°C -
50 Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
0 3 | Dimensions Within the specified dimensions Using calipers and micrometers
=
e No failure should be observed when 150% of the rated voltage
8 (200% of the rated voltage in case of rated voltage: DC250V,
s 4 | Dielectric Strength | No defects or abnormalities 120% of the rated voltage in case of rated voltage: DC1kV) is
S:‘ applied between the terminations for 1 to 5 sec., provided the
5 charge/discharge current is less than 50mA.
2
> . ) i i i i +
S| insnon e | G001 Nore ran 0000 e ey e e
o (R) C<0.01pF: More than 10,000MQ £eoV. g€ *
sec. of charging.
6 | Capacitance Within the specified tolerance )
e The capacitance/D.F. should be measured at a frequency of
8 o - | Dl 0.025 max. 1+0.2kHz and a voltage of AC1+0.2V(r.m.s.)
= 2 Factor (D.F.)
o)
g 2] The capacitance measurement should be made at each step
§ 2:' specified in the Table.
< @ Step Temperature (°C)
1 25+2
Capacitance Cap. Change 2 Min. Operating Temp.+3
8 | Temperature Within £15% 3 25+2
@ Characteristics (Temp. Range: -55 to +125°C) 4 Max. Operating Temp.+2
g 'g 5 25+2
g £ ~Pretreatment
8 < Perform a heat treatment at 150225°C for 60+5 min. and then
[Q, g let sit for 24+2 hrs. at room condition.*
2
% ju% Solder the capacitor to the testing jig (glass epoxy board) shown
=]
n o in Fig. 1.
O Then apply 10N force in the direction of the arrow.
The soldering should be done using the reflow method and
- . should be conducted with care so that the soldering is uniform
£ g | Adnesive Strength |\ ooval of the terminations or other defect should occur. and free of defects such as heat shock.
< of Termination
=
:§ %7 10N (5N : Size 1.6 X0.8mm only), 10+1s
=
s Glass Epoxy Board
3
Fig. 1
g 9
o Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
. o " The capacitor should be subjected to a simple harmonic motion
EEEIE] Within the specified tolerance having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
o for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration L
10 . directions (total of 6 hrs.).
Resistance
D.F. 0.025 max.
Z M7/ B/
227
| 72 A wa w2 |
-— Solder resist
v ) V-cu
Glass Epoxy Board

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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GRM Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
L "5 Then apply a force in the direction shown in Fig. 3.
The soldering should be done using the reflow method and
d should be conducted with care so that the soldering is uniform
ji@ ‘[ ? and free of defects such as heat shock.
a 50 Pressurizi
2 e
11 | Deflection Fig. 2 rogo_ ) 1 Pressurize
LXW Dimension (mm)
(mm) a b c d Flexure=1
1.6X0.8 1.0 3.0 1.2 Capacitance meter
2.0X1.25 1.2 4.0 1.65 = =
3.2X1.6 2.2 5.0 2.0 10 (in mm)
3.2X2.5 2.2 5.0 2.9 ’ Fig. 3
4.5X3.2 3.5 7.0 3.7
5.7X5.0 4.5 8.0 5.6
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
- ; ) "
12 Solde:rab.lllty @i 75% of the terminations are to be soldered evenly and continuously. Immersg in solder solution for 2£0.5 sec.
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects Preheat the capacitor at 120 to 150°C3* for 1 min.
Canacitance Immerse the capacitor in solder solution at 260+5°C for 10+1
" Within £10% sec. Let sit at room condition* for 2442 hrs., then measure.
Change ; .
eImmersing speed: 25+2.5mm/s
Resish D.F. 0.025 max. *Pretreatment
esistance 4 oo )
Perform a heat treatment at 150, 3°C for 60+5 min. and then
13 | toSoldering | | C=0.01yF: More than 100MQ « uF let sit for 24+2 hrs. at room conditiloon *
Heat o C<0.01pF: More than 10,000MQ - : ’
s«Preheating for more than 3.2X2.5mm
DI In accordance with item No.4 Step Temperature Time
Strength 1 100 to 120°C 1 min.
2 170 to 200°C 1 min.
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Capacitance in Fig. 4.
n Within £7.5% Perform the 5 cycles according to the 4 heat treatments listed in
Change )
the following table.
D.F. 0.025 max. Let sit for 24+2 hrs. at room condition,* then measure.
R C=0.01pF: More than 100MQ  pF Step ' Temperallture (°C) Time (min.)
o C<0.01pF: More than 10,000MQ 1 Min. Operating Temp.+3 3043
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
14 Temperature 4 Room Temp. 2t03
Cycle *Pretreatment
Perform a heat treatment at 1501 3°C for 60+5 min. and then
let sit for 24+2 hrs. at room condition.*
Dielectric | |\ - ccordance with item No.4 BZRZR7ZRZ0E
Strength
|7 777777 I V77
A A w4 A
~—Solder resist
% % % %fcu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
. . . o0 . . 0
Capacitance Within +15% Let the Eggacnor sit at 40+2°C and relative humidity of 90 to 95%
Change for 500==ghrs.
Humidity Remove and let sit for 24+2 hrs. at room condition,* then
D.F. 0.05 max.
15 | (Steady measure.
State) IR C=0.01pF: More than 10MQ « pF *Pretreatment
o C<0.01pF: More than 1,000MQ Perform a heat treatment at 150, 8°C for 60+5 min. and then
) ) let sit for 24+2 hrs. at room condition.*
Dielectric o
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa

Continued on the following page.
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GRM Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects Apply 120% of the rated voltage (150% of the rated voltage in
Capacitance | Within +15% (rated voltage: DC250V, DC630V) case of rated voltage: DC250V, 110% of the rated voltage in case
Change Within £20% (rated voltage: DC1kV) of rated voltage: DC1kV) for 1,000>*8hrs. at maximum
} DE. 0.05 max. operating tgmperature +3°C. Remove and let sit for 24+2hrs. at
16 | Life room condition,* then measure.
IR C=0.01pF: More than 10MQ  uF The charge/discharge current is less than 50mA.
T C<0.01pF: More than 1,000MQ *Pretreatment
Dielectric Apply test voltage for 60+5 min. at test temperature.
Strength In accordance with item No.4 Remove and let sit for 24+2 hrs. at room condition.*
Appearance | No marking defects
- Capacitance - o Apply the rated voltage at 40+2°C and relative humidity of 90 to
E::‘d'i‘:'w Change | Vithin £15% 95% for 500 2ahrs.
) gA : Remove and let sit for 24+2 hrs. at room condition,* then
(Application: | D.F. 0.05 max.
17 DCI50V measure.
DC630V’ IR C=0.01pF: More than 10MQ « uF ~Pretreatment
. o C<0.01pF: More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
item) . .
’ - Remove and let sit for 24+2 hrs. at room condition.*
Dielectric s
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Chip Monolithic Ceramic Capacitors (Medium Voltage)
Soft Termination Type GRJ series

b

S 3
Q-
> O
awm
—-
gn:
5s
O
o ©
L

l . g
m Features /

. . &, 7 ©
1. Improves endurance agamst Board Bending Stres§. ¥, /5 D:Dl:ﬁ S
2. Reduces the board bending stress by the conductive . 7 —T 5
polymer termination. T — Dimensions (mm) _%
. L W T in.
3. Use the GRJ21/31 types with flow or reflow GRIZIA > 5102 |12 105 107003 < g;n;" ;
soldering, and other types with reflow soldering GRJ21B ST T 125402 i =
GRJ31B 32402 | 1.6+002 | 125+0.0.3 =
only. GRJ31C e o 1.6 20.2 12 (0]
722‘;228 3.240.3 | 2.50.2 2(5, :8’:82 0.3 min.
m Applications GRI43Q |, o 15+0.03 s
1. Ideal for use on diode-snubber circuits for GRJ43D __ | 7 120+0-03 ' o
. . . GRJ55D 5.7+0.4 | 5.0+0.4 | 2.0 +0,-0.3 3.2 > Qo
switching power supplies. l; 5
2. Ideal for use as primary-secondary coupling for % g
DC-DC converters. 2 0}
3. Ideal for use on line filters and ringer detectors
for telephones, facsimiles and modems.
3
Do not use these products in any Automotive (Es 5
Power train or Safety equipment including Battery "% Q
. . . . <
chargers for Electric Vehicles and Plug-in Hybrids. n o
. >0
Only Murata products clearly stipulated as 82
"for Automotive use" can be used for automobile &g
applications such as Power train and Safety equipment. ©
c
YN Rated Voltage TC Code SR TG Length L | Width W | Thickness T Elecr:]ri%de 9 | Electrode e g
(V) (Standard) p (mm) (mm) (mm) (mm') (mm) g
GRJ21AR72E102KWJ1D DC250 X7R (EIA) 1000pF +10% 2.0 1.25 1.0 0.7 0.3 min. “E
GRJ21AR72E152KWJ1D DC250 X7R (EIA) 1500pF +10% 2.0 1.25 1.0 0.7 0.3 min. 5
GRJ21AR72E222KWJ1D DC250 X7R (EIA) 2200pF +10% 2.0 1.25 1.0 0.7 0.3 min. -§
GRJ21AR72E332KWJ1D DC250 X7R (EIA) 3300pF +10% 2.0 1.25 1.0 0.7 0.3 min. a
GRJ21AR72E472KWJ1D DC250 X7R (EIA) 4700pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRJ21AR72E682KWJ1D DC250 X7R (EIA) 6800pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRJ21BR72E103KWJ3L DC250 X7R (EIA) 10000pF +10% 2.0 1.25 1.25 0.7 0.3 min.
GRJ31BR72E153KWJ1L DC250 X7R (EIA) 15000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ31BR72E223KWJ1L DC250 X7R (EIA) 22000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ31CR72E333KWJ3L DC250 X7R (EIA) 33000pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRJ31CR72E473KWJ3L DC250 X7R (EIA) 47000pF +10% 32 1.6 1.6 1.2 0.3 min.
GRJ31BR72E683KWJ1L DC250 X7R (EIA) 68000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ32QR72E683KWJ1L DC250 X7R (EIA) 68000pF +10% 3.2 25 15 1.2 0.3 min.
GRJ31CR72E104KWJ3L DC250 X7R (EIA) 0.10uF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRJ32DR72E104KWJ1L DC250 X7R (EIA) 0.10pF +10% 32 25 2.0 1.2 0.3 min.
GRJ32QR72E154KWJ1L DC250 X7R (EIA) 0.15pF +10% 3.2 25 15 1.2 0.3 min.
GRJ43QR72E154KWJ1L DC250 X7R (EIA) 0.15pF +10% 45 32 15 22 0.3 min.
GRJ32DR72E224KWJ1L DC250 X7R (EIA) 0.22uF +10% 3.2 25 2.0 1.2 0.3 min.
GRJ43DR72E224KWJ1L DC250 X7R (EIA) 0.22uF +10% 45 3.2 2.0 2.2 0.3 min.
GRJ43DR72E334KWJ1L DC250 X7R (EIA) 0.33uF £10% 45 3.2 2.0 2.2 0.3 min.
GRJ55DR72E334KWJ1L DC250 X7R (EIA) 0.33pF +10% 5.7 5.0 2.0 32 0.3 min.
GRJ43DR72E474KWJ1L DC250 X7R (EIA) 0.47uF +10% 45 3.2 2.0 22 0.3 min.
GRJ55DR72E474KWJ1L DC250 X7R (EIA) 0.47uF +10% 5.7 5.0 2.0 32 0.3 min.
GRJ55DR72E105KWJ1L DC250 X7R (EIA) 1.0pF £10% 5.7 5.0 2.0 3.2 0.3 min.
GRJ31BR72J102KWJ1L DC630 X7R (EIA) 1000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ31BR72J152KWJ1L DC630 X7R (EIA) 1500pF £10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ31BR72J222KWJ1L DC630 X7R (EIA) 2200pF +10% 32 1.6 1.25 1.2 0.3 min.

Continued on the following page.
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Continued from the preceding page.

s YN Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T Elecr:]ri?](.je 9 | Electrode e
S o V) (Standard) (mm) (mm) (mm) (mm) (mm)
E’ g GRJ31BR72J332KWJ1L DC630 X7R (EIA) 3300pF +10% 3.2 1.6 1.25 1.2 0.3 min.
s E GRJ31BR72J472KWJ1L DC630 X7R (EIA) 4700pF +10% 3.2 1.6 1.25 1.2 0.3 min.
% g GRJ31BR72J682KWJ1L DC630 X7R (EIA) 6800pF +10% 3.2 16 1.25 12 0.3 min.
(g % GRJ31BR72J103KWJ1L DC630 X7R (EIA) 10000pF +10% 3.2 16 1.25 1.2 0.3 min.
15 GRJ31CR72J153KWJ3L DC630 X7R (EIA) 15000pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRJ32QR72J223KWJ1L DC630 X7R (EIA) 22000pF +10% 3.2 25 15 1.2 0.3 min.
g GRJ32DR72J333KWJ1L DC630 X7R (EIA) 33000pF +10% 3.2 25 2.0 1.2 0.3 min.
.}E GRJ32DR72J473KWJ1L DC630 X7R (EIA) 47000pF £10% 3.2 2.5 2.0 1.2 0.3 min.
E GRJ43QR72J683KWJ1L DC630 X7R (EIA) 68000pF +10% 4.5 3.2 15 2.2 0.3 min.
f GRJ43DR72J104KWJ1L DC630 X7R (EIA) 0.10pF +10% 4.5 3.2 2.0 2.2 0.3 min.
'S‘ GRJ55DR72J154KWJ1L DC630 X7R (EIA) 0.15pF +10% 5.7 5.0 2.0 3.2 0.3 min.
g GRJ55DR72J224KWJ1L DC630 X7R (EIA) 0.22pF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRJ31BR73A471KWJ1L DC1000 X7R (EIA) 470pF £10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ31BR73A102KWJ1L DC1000 X7R (EIA) 1000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
2 @ GRJ31BR73A152KWJ1L DC1000 X7R (EIA) 1500pF £10% 3.2 16 1.25 1.2 0.3 min.
= % GRJ31BR73A222KWJ1L DC1000 X7R (EIA) 2200pF +10% 3.2 16 1.25 1.2 0.3 min.
§ 2 GRJ31BR73A332KWJ1L DC1000 X7R (EIA) 3300pF +£10% 3.2 1.6 1.25 1.2 0.3 min.
§ 5 GRJ31BR73A472KWJ1L DC1000 X7R (EIA) 4700pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRJ32QR73A682KWJ1L DC1000 X7R (EIA) 6800pF +£10% 3.2 25 15 1.2 0.3 min.
GRJ32QR73A103KWJ1L DC1000 X7R (EIA) 10000pF +10% 3.2 2.5 15 1.2 0.3 min.
@ GRJ32DR73A153KWJ1L DC1000 X7R (EIA) 15000pF +10% 3.2 25 2.0 1.2 0.3 min.
g '% GRJ32DR73A223KWJ1L DC1000 X7R (EIA) 22000pF +10% 3.2 25 2.0 1.2 0.3 min.
E g GRJ43DR73A333KWJ1L DC1000 X7R (EIA) 33000pF +10% 4.5 3.2 2.0 2.2 0.3 min.
g (<_r) GRJ43DR73A473KWJ1L DC1000 X7R (EIA) 47000pF +10% 4.5 3.2 2.0 2.2 0.3 min.
= E_) GRJ55DR73A104KWJ1L DC1000 X7R (EIA) 0.10yF +10% 5.7 5.0 2.0 3.2 0.3 min.
&g
O
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GRJ Series Specifications and Test Methods

No. Item Specifications Test Method
1 | Operating 55 to +125°C -
Temperature Range
2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers and micrometers
No failure should be observed when voltage in the Table is
applied between the terminations for 1 to 5 sec., provided the
charge/discharge current is less than 50mA.
4 | Dielectric Strength | No defects or abnormalities Rated Voltage Test Voltage
DC250V 200% of the rated voltage
DC630V 150% of the rated voltage
DC1kV 120% of the rated voltage
. : . . "
g | rstonResstares | G201 o tan 100N - e estovy s sivs e
(LR.) C<0.01pF: More than 10,000MQ o ge: -
sec. of charging.
6 | Capacitance Within the specified tolerance
o The capacitance/D.F. should be measured at a frequency of
- | Dissipation 0.025 max. 1+0.2kHz and a voltage of AC1+0.2V(r.m.s.)
Factor (D.F.)
The capacitance measurement should be made at each step
specified in the Table.
Step Temperature (°C)
1 25+2
Capacitance Cap. Change 2 Min. Operating Temp.+3
8 | Temperature Within £15% 3 25+2
Characteristics (Temp. Range: -55 to +125°C) 4 Max. Operating Temp.+2
5 2542
*Pretreatment
Perform a heat treatment at 150790°C for 605 min. and then
let sit for 24+2 hrs. at room condition.*
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow.
The soldering should be done using the reflow method and
. should be conducted with care so that the soldering is uniform
9 Adhesn/.e St.rength No removal of the terminations or other defect should occur. and free of defects such as heat shock.
of Termination
Glass Epoxy Board
Fig. 1
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
. o . The capacitor should be subjected to a simple harmonic motion
Capacitance | Within the specified tolerance having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
— for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration L
10 . directions (total of 6 hrs.).
Resistance
D.F. 0.025 max.

|27 777 R 777 R /7|
17778777 14/ R /)

~— Solder resist
% % % W*Cu

Glass Epoxy Board

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa

Continued on the following page.
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¢ [ GRJ Series Specifications and Test Methods
S
&< _ _
n::» g Continued from the preceding page.
= )
g % No. Item Specifications Test Method
C =
8 E Appearance | No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
GO Capacitance in Fig. 2.
'R Chgn A Within £12.5% Then apply a force in the direction shown in Fig. 3.
9 The soldering should be done using the reflow method and
@ L .5 should be conducted with care so that the soldering is uniform
= and free of defects such as heat shock.
= q
8 e [ < 20 50 Pressurizing
S L,‘ speed: 1.0mm/s
[o% i | Pressurize
f 11 | Deflection 16 R230——" ' _
5 100 o
= "
> Fig. 2 Flexure=3
8 LXW Dimension (mm)
(mm) a b c d 25 5
2.0X1.25 1.2 4.0 1.65 (in mm)
3.2X1.6 2.2 5.0 2.0 Fig. 3
8_ @ 3.2X2.5 2.2 5.0 2.9 1.0
lzx .g 4.5X3.2 3.5 7.0 3.7
5 g 5.7X5.0 4.5 8.0 5.6
o 2:' Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
&,:’ O rosin (JIS-K-5902) (25% rosin in weight proportion).
12 Solde.rab.lllty i 75% of the terminations are to be soldered evenly and continuously. Immers.e n solder solution for 2£0.5 sec.
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
) 235+5°C H60A or H63A Eutectic Solder
1]
g @ Appearance | No marking defects Preheat the capacitor at 120 to 150°C for 1 min.
2 g —— Immerse the capacitor in solder solution at 260+5°C for 10+1
8 < " Within £10% sec. Let sit at room condition* for 24+2 hrs., then measure.
Hho Change ) .
23 eImmersing speed: 25+2.5mm/s
2 .9 Resich D.F. 0.025 max. *Pretreatment
H=RiE esistance + 0o )
@© Perform a heat treatment at 150, 8°C for 60+5 min. and then
S 5 13 | toSoldering | | C20.014F: More than 100MQ « uF let sit for 242 hrs. at room conditiloon *
© Heat o C<0.01pF: More than 10,000MQ - '
**Preheating for more than 3.2X2.5mm
c i i ?
9 Dielectric | |, . .cordance with item No.4 Step llemperatire lIime;
g Strength 1 100 to 120°C 1 min.
€ 2 170 to 200°C 1 min.
o
"_E Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
= . in Fig. 4.
e Capacitance | ., .., . ) ) )
= Within £7.5% Perform the 5 cycles according to the 4 heat treatments listed in
° Change A
o the following table.
o D.F. 0.025 max. Let sit for 24+2 hrs. at room condition,* then measure.
R C=20.01pF: More than 100MQ « uF Step _Temperature (°C) Time (min.)
o C<0.01uF: More than 10,000MQ 1 Min. Operating Temp.+3 303
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
14 Temperature 4 Room Temp. 2t03
Cycle *Pretreatment
Perform a heat treatment at 150> ,8°C for 60+5 min. and then
let sit for 24+2 hrs. at room condition.*
Dielectric o
Strength In accordance with item No.4 2 T T
2777z
| 72 oA w2 w2 |
-— Solder resist
LA A ] d-cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
. . . N . . 0
Capacitance Within £15% Let the fggacnor sit at 40+2°C and relative humidity of 90 to 95%
Change for 500=23ghrs.
Humidity Remove and let sit for 24+2 hrs. at room condition,* then
D.F. 0.05 max.
15 | (Steady measure.
State) IR C=0.01pF: More than 10MQ « uF *Pretreatment
o C<0.01pF: More than 1,000MQ Perform a heat treatment at 15021 8°C for 60+5 min. and then
) - let sit for 24+2 hrs. at room condition.*
Dielectric L
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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GRJ Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects Apply voltage as in Table for 1,000>48hrs. at maximum
. 30 . N
Capacitance | Within +15% (rated voltage: DC250V, DC630V) ?;):r;agzgdtﬁﬁgirz:;]enia;Eemove and let sit for 24:2 hrs. at
Change Within £20% (rated voltage: DC1kV) ’ : _
Rated Voltage Applied Voltage
D.F. 0.05 max. DC250V 150% of the rated voltage
16 | Life C=0.01pF: More than 10MQ « uF DC630V 120% of the rated voltage
I.R. C<0.01pF: More than 1,000MQ DC1kV 110% of the rated voltage
The charge/discharge current is less than 50mA.
Dielectric o *Pretreatment
Strength | '™ ccordance with item No.4 Apply test voltage for 60+5 min. at test temperature.
Remove and let sit for 24+2 hrs. at room condition.*
Appearance | No marking defects
- Capacitance s Apply the rated voltage at 40+2°C and relative humidity of 90 to
+ 0,
f:;"(;:}”y Change | IVithin +15% 95% for 500*ahrs.
1 : Remove and let sit for 2442 hrs. at room condition,* then
(Application: | D.F. 0.05 max.
17 DC25 measure.
DCGSOV’ IR C=0.01pF: More than 10MQ  uF ePretreatment
fem) o C<0.01pF: More than 1,000MQ Apply test voltage for 605 min. at test temperature.
’ ’ Remove and let sit for 24+2 hrs. at room condition.*
Dielectric o
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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() . . . . . .
%5 | Chip Monolithic Ceramic Capacitors (Medium Voltage) | RS a2ry o7
=X
: 2  For LCD Backlight Inverter Circuit GRM/DC3.15kV Series
<
-
E ()
0 8 m Features e o e
575 1. Low-loss and suitable for high frequency circuits Q
g 2 2. Murata's original internal electrode structure .-""Q
Eé realizes high flash-over voltage. o HQ o
gl 3. A new monolithic structure for small, surface- < ’ | | | || H
“_':g mountable devices capable of operating at high t" | L Lw |
I} x voltage levels.
4. Sn-plated external electrodes realize good
solderability. Part Number Dimensions (mm) :
§ a3 5. Only f‘?r reflow soldering ) GRM42A 4.5 I:_»0.3 2.0\2/0.2 1.0 +g, -0.3 eggn. g;.qslan'
l; é 6. Capacnan(?e vglues Iess' thgn 22pF can be used in
§ S LCD ba(_:kllght inverter circuits as Ic_)ng as
2 0} the applied voltage, peak to peak, is less
than 4.0kV at 100kHz or less.
g ™ Applications
S5 Idealfor use as the ballast in LCD backlight
% g inverter.
RO
g E_a Do not use these products in any Automotive
& ‘5 Power train or Safety equipment including Battery
© chargers for Electric Vehicles and Plug-in Hybrids.
Only Murata products clearly stipulated as
.é "for Automotive use" can be used for automobile
E applications such as Power train and Safety equipment.
£
*g P Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T Elecr;ricr)fie 9 |Electrode e
-8 V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
a GRM42A5C3F050DWO01L DC3150 COG (EIA) 5.0 +0.5pF 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F100JWO1L DC3150 COG (EIA) 10 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F120JW01L DC3150 COG (EIA) 12 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F150JW01L DC3150 COG (EIA) 15 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F180JW01L DC3150 COG (EIA) 18 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F220JWO1L DC3150 COG (EIA) 22 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F270JWO1L DC3150 COG (EIA) 27 5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F330JW01L DC3150 COG (EIA) 33 5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F390JW01L DC3150 COG (EIA) 39 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F470JW01L DC3150 COG (EIA) 47 5% 45 2.0 1.0 2.9 0.3 min.
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GRM/DC3.15kV Series Specifications and Test Methods

No Item Specifications Test Method
1 | Operating —55 to +125¢ -
Temperature Range
2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimension Using calipers and micrometers
No failure should be observed when DC4095V is applied
4 | Dielectric Strength | No defects or abnormalities between the terminations for 1 to 5 sec., provided the charge/
discharge current is less than 50mA.
: : : - : . "
5 Insulation Resistance More than 10,000MQ The |n§u]at|on resistance shoqld be measured with DC500+50V
(LR and within 6015 sec. of charging.
6 | Capacitance Within the specified tolerance The capacitance/Q should be measured at a frequency of
710 1,000 min. 1+0.2MHz and a voltage of AC0.5 to 5V(r.m.s.)
The capacitance measurement should be made at each step
specified in the Table.
Capacitance Temp. Coefficient Stf p Tempggit;re ()
8 | Temperature 0%30ppm/C (Temp. Range: +25 to +125°C) 2 Min. O erati; Temp 43
Characteristics 0+30, —72ppm/C (Temp. Range: —55 to +257C) 3 -Op 25_'_% p-=
4 Max. Operating Temp.%2
5 2542
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow.
The soldering should be done using the reflow method and
should be conducted with care so that the soldering is uniform
9 Adhesw_e St_rength No removal of the terminations or other defect should occur. and free of defects such as heat shock.
of Termination
Glass Epoxy Board
Fig. 1

Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).

Capacitance. | Within the specified tolerance The_ capacitor shou_ld be subjected to a simple harmc_)nlc mc_)tlon
having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied

o for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration L
10 . directions (total of 6 hrs.).
Resistance
Q 1,000 min. Y
227
| 72 A wa w2 |
-— Solder resist
% % % %:*Cu
Glass Epoxy Board
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
L %5 Then apply a force in the direction shown in Fig. 3.
The soldering should be done using the reflow method and
d should be conducted with care so that the soldering is uniform

1] [} ? and free of defects such as heat shock.

‘f;! 20 50 Pressurizing

. t:1.6 speed: 1.0mm/s
11 | Deflection 100 | Pressurize
Fig. 2 R20O——___
LXW Dimension (mm) Flexure=1
(mm) a b c d )
4.5X2.0 3.5 7.0 2.4 1.0 Capacitance meter (in mm)

45 45

Fig. 3

Continued on the following page.
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WAl GRM/DC3.15kV Series Specifications and Test Methods
S
.=
D:_ g Continued from the preceding page.
-
g ?:D No. Item Specifications Test Method
C s
8 E Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
50 rosin (JIS-K-5902) (25% rosin in weight proportion). Immerse in
L. Solderability of 75% of the terminations are to be soldered evenly solder solution for 2+0.5 sec.
12 - . A
Termination and continuously. Immersing speed: 25+2.5mm/s
o $ Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
55 2354+5°C H60A or H63A Eutectic Solder
20
8 > Appearance | No marking defects Preheat the capacitor as in table.
T Canaciance Immerse the capacitor in solder solution at 260+5°C for 10+1 sec.
&" ; Chgn " Within £2.5% Let sit at room condition* for 2412 hrs., then measure.
=0 . v eImmersing speed: 25+2.5mm/s
oA Resistance -
= X Q 1,000 min.
%‘ =S 13 | to Soldering #Preheatin
o % Heat I.R. More than 10,000MQ 9
lecti Step Temperature Time
Dielectric | |, accordance with item No.4 1 100 to 120 1 min.
Strength 2 170 to 200°C 1 min.
)
[eNN"))
= 2 Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
> 2 . in Fig. 4.
av Capacitance o . . .
D N Change Within £2.5% Perform the 5 cycles according to the 4 heat treatments listed in
8 5 L the following table.
< Q 1,000 min. Let sit for 24%2 hrs. at room condition,* then measure.
I.R. More than 10,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 303
) Temperature 2 Room Temp. 2to3
o 14 cds 3 Max. Operating Temp.%2 303
S& 4 4 Room Temp. 2103
c m
5]
7 (<D 2oLl In accordance with item No.4 (===
=7 Strength ' va w4 w4 4
HC— | 72 waA wa ez | )
© 5 ~=1— Solder resist
C2 A 0 Y V~tcu
o Glass Epoxy Board
Fig. 4
=
o Appearance | No marking defects
=]
5] .
e Capacitance i 4B (0
§ . ... | Change Within £5.0% Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
= Humidity L on
= 15| (Steady | Q 350 min for 500="ahrs.
’g State) v ’ Remove and let sit for 24+2 hrs. at room condition,* then
8 L.R. More than 1,000MQ measure.
& DIESEIL In accordance with item No.4
Strength
Appearance | No marking defects
Capacitance i 42 0o o as .
Change Within £3.0% Apply 120% of the rated voltage for 1,000="5hrs. at maximum
operating temperature +3°C.
16 | Life Q 350 min. Remove and let sit for 24%2 hrs. at room condition,* then
measure.
LR More than 1,000MQ The charge/discharge current is less than 50mA.
DIESE In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Chip Monolithic Ceramic Capacitors (Medium Voltage) | RS 1 22ry o7

For Information Devices GR4 Series

b

S 3
==
> O
awm
="
gn:
5s
O
s ©
L

e 9 e
m Features
1. These items are designed specifically for ﬁ' §
telecommunications devices (IEEE802.3) in € -« / E 4
Ethernet LAN and primary-secondary coupling for ‘o, 4 | | _ EE
DC-DC converters. C v g N
2. A new monolithic structure for small, high - . = ©
. i i Dimensions (mm) =
capacitance capable of operating at high voltage Part Number L W T & min. |9 min, o
levels GR442Q 45+0.3 | 20+0.2 | 1.5+0,-0.3
3. Sn-plated external electrodes realize good GR443D | o0 | 302403 1204003 1 .| 25
solderability. GR443Q 1.5 +0, -0.3 Q.
] GR455D 5.7+0.4 | 5.0+0.4 | 2.0+0,-0.3 3.2 29
4. Only for reflow soldering s
30
n N
m Applications § 3
1. Ideal for use on telecommunications devices in
Ethernet LAN
2. Ideal for use as primary-secondary coupling for Q
DC-DC converters =
)
. . g2
Do not use these products in any Automotive n o
Power train or Safety equipment including Battery E‘E)
charger for Electric Vehicles and Plug-in Hybrid. & ‘QE,
Only Murata products clearly stipulated as ©
"for Automotive use" can be used for automobile
applications such as Power train and Safety equipment. é
£
Y Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr;ri%(.je 9 | Electrode e u_g
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) 3
GR442QR73D101KWO01L DC2000 X7R (EIA) 100 +10% 45 2.0 15 25 0.3 min. -§
GR442QR73D121KWO01L DC2000 X7R (EIA) 120 +10% 45 2.0 15 25 0.3 min. a
GR442QR73D151KWO01L DC2000 X7R (EIA) 150 +10% 45 2.0 15 25 0.3 min.
GR442QR73D181KWO01L DC2000 X7R (EIA) 180 +10% 45 2.0 15 25 0.3 min.
GR442QR73D221KWO01L DC2000 X7R (EIA) 220 +10% 45 2.0 15 25 0.3 min.
GR442QR73D271KWO01L DC2000 X7R (EIA) 270 +10% 45 2.0 15 25 0.3 min.
GR442QR73D331KW01L DC2000 X7R (EIA) 330 £10% 45 2.0 15 25 0.3 min.
GR442QR73D391KWO01L DC2000 X7R (EIA) 390 +10% 45 2.0 15 25 0.3 min.
GR442QR73D471KWO01L DC2000 X7R (EIA) 470 +10% 45 2.0 15 25 0.3 min.
GR442QR73D561KWO01L DC2000 X7R (EIA) 560 +10% 45 2.0 15 25 0.3 min.
GR442QR73D681KWO01L DC2000 X7R (EIA) 680 +10% 45 2.0 15 25 0.3 min.
GR442QR73D821KWO01L DC2000 X7R (EIA) 820 +10% 45 2.0 15 25 0.3 min.
GR442QR73D102KWO01L DC2000 X7R (EIA) 1000 +10% 45 2.0 15 25 0.3 min.
GR442QR73D122KWO01L DC2000 X7R (EIA) 1200 +10% 45 2.0 15 25 0.3 min.
GR442QR73D152KW01L DC2000 X7R (EIA) 1500 +10% 45 2.0 15 25 0.3 min.
GR443QR73D182KWO01L DC2000 X7R (EIA) 1800 +10% 45 3.2 15 25 0.3 min.
GR443QR73D222KWO01L DC2000 X7R (EIA) 2200 +10% 45 3.2 15 25 0.3 min.
GR443QR73D272KWO01L DC2000 X7R (EIA) 2700 +10% 45 3.2 15 25 0.3 min.
GR443QR73D332KW01L DC2000 X7R (EIA) 3300 +10% 45 3.2 15 25 0.3 min.
GR443QR73D392KWO01L DC2000 X7R (EIA) 3900 +10% 45 3.2 15 25 0.3 min.
GR443DR73D472KW01L DC2000 X7R (EIA) 4700 +10% 45 32 2.0 25 0.3 min.
GR455DR73D103KWO01L DC2000 X7R (EIA) 10000 +10% 5.7 5.0 2.0 3.2 0.3 min.
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WAl GR4 Series Specifications and Test Methods
8.2
50
)
T 2 e
b ?:D No Item Specifications Test Method
53 :
O 1 | Operating —55 to +125C -
50 Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
0 3 | Dimensions Within the specified dimensions Using calipers and micrometers
c
2 No failure should be observed when voltage in the table is
8 _3 applied between the terminations, provided the charge/discharge
25 current is less than 50mA.
=@ 4 | Dielectric Strength | No defects or abnormalities _
= E:r Rated Voltage Test Voltage Time
L0 DC2KV 120% of the rated voltage | 60%1 sec.
= AC1500V(r.m.s.) 60x1 sec.
(]
10 impulses of alternating polarity are subjected.
No self healing breakdowns or flash-overs have taken place in ® |mpu|ses for each polarlty) .
5 | Pulse Voltage . The interval between impulses is 60 sec.
the capacitor. . )
8_ - Applied Pulse: 1.2/50us
> g Applied Voltage: 2.5kVo-p
>3 : : ; - - , "
= 6 Insulation Resistance More than 6,000MQ The |n§u]at|on resistance shoqld be measured with DC500+50V
< (LR.) and within 6015 sec. of charging.
0o
< 7 | Capacitance Within the specified tolerance )
e The capacitance/D.F. should be measured at a frequency of
g | Dissipation 0.025 max. 140.2kHz and a voltage of AC1+0.2V(r.m.s.)
Factor (D.F.)
_g The capacitance measurement should be made at each step
g = specified in the Table.
U (fJ
g g(o Step Temperature (C)
o) 1 2542
> g Capacitance Cap. Change 2 Min. Operating Temp.+3
% = 9 | Temperature within £15% 3 2542
=]
n g Characteristics (Temp. Range: —55 to +125°C) 4 Max. Operating Temp.£2
O 5 25+2
ePretreatment
g Perform a heat treatment at 150*20°C for 60£5 min. and then
= let sit for 24+2 hrs. at room condition.*
g Solder the capacitor to the testing jig (glass epoxy board) shown
= in Fig. 1.
= Then apply 10N force in the direction of the arrow.
S The soldering should be done using the reflow method and
E should be conducted with care so that the soldering is uniform
o i .
10 Adhesn/.e St.rength No removal of the terminations or other defect should occur. and free of defects such as heat shock
of Termination
Glass Epoxy Board
Fig. 1
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
Capacitance | Within the specified tolerance The' capacitor shou}ld be subjected to a simple harmgnlc m(_)tlon
having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
I for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration Lo
11 NS, directions (total of 6 hrs.).
D.F. 0.025 max. A Y
BZEZZZZZE
| 72 A wa w2 |
~—Solder resist
% % % %«7Cu
Glass Epoxy Board

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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GRA4 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
b in Fig. 2.
= @5 Then apply a force in the direction shown in Fig. 3.
The soldering should be done using the reflow method and
d ° should be conducted with care so that the soldering is uniform
J‘ 3 ‘[ N and free of defects such as heat shock.
Fa 20 50 Pressurizing
12 | Deflection 100 t:1.6 Speedf 1.0mm/s
; Pressurize
) R230
Fg.2 E=T_TTT_=
LXW Dimension (mm) Flexure=1
(mm) &l b © d Capacitance meter
4.5X2.0 3.5 7.0 2.4 " " (in mm)
4.5X3.2 3.5 7.0 3.7 1.0
5.7X5.0 4.5 8.0 5.6 Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
ili i i +
13 Solde.'rab.lllty Sl 75% of the terminations are to be soldered evenly and continuously. Immersg n SOIde'_' solution for 210.5 sec.
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects Preheat the capacitor as in table.
e — Immerse the capacitor in solder solution at 260+5°C for 10+1
' Within £10% sec. Let sit at room condition* for 24%2 hrs., then measure.
Change X .
eImmersing speed: 25+2.5mm/s
D.F. 0.025 max. ePretreatment
Resistance Perform a heat treatment at 15013°C for 6025 min. and then
14 | to Soldering LR More than 1,000MQ let sit for 24%2 hrs. at room condition.*
Heat
**Preheating
Dielectric L
Strength In accordance with item No.4 Step Temperature Time
1 100 to 120°C 1 min.
2 170 to 200°C 1 min.
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Capacitance n Fig. 4.
P Within £15% Perform the 5 cycles according to the 4 heat treatments listed in
Change h
the following table.
D.F. 0.05 max. Let sit for 24+2 hrs. at room condition,* then measure.
I.R. More than 3,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 30+3
2 Room Temp. 2103
3 Max. Operating Temp.+2 30+£3
4 Room Temp. 2103
15 Temperature
Cycle *Pretreatment
Perform a heat treatment at 150=13°C for 60+5 min. and then
Dielectric let sit for 24+2 hrs. at room condition.*
In accordance with item No.4
Strength
A A 7 |
ZEZZEZZZZ
| 7 oA w4 v |
- Solder resist
% % % %«7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
—— Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Chgn | Within £15% for 50023 hrs.
Humidity ¢ Remove and let sit for 24+2 hrs. at room condition,* then
16 | (Steady | D.F. 0.05 max. measure.
State) ePretreatment
LR More than 1,000MQ Perform a heat treatment at 150*13°C for 60+5 min. and then
Dielectric S let sit for 24+2 hrs. at room condition.*
Strength In accordance with item No.4

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa

Continued on the following page.
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GR4 Series Specifications and Test Methods

Continued from the preceding page.

For General Purpose
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Safety Standard AC250V Type

Certified GA3 Series

Product Information

GRM/GRJ Series

GR4 Series

GAZ2 Series

No. Item Specifications Test Method
Appearance | No marking defects
Canaciane Apply 110% of the rated voltage for 1,000=*3 hrs. at maximum
Chgn . Within £20% operating temperature +3°C. Remove and let sit for 24+2 hrs. at
9 room condition,* then measure.
17 | Life D.F. 0.05 max. The charge/discharge current is less than 50mA.
ePretreatment
IR More than 2,000MQ Apply test voltage for 60+5 min. at test temperature.
Dielectric s Remove and let sit for 24+2 hrs. at room condition.*
Strength In accordance with item No.4

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Chip Monolithic Ceramic Capacitors (Medium Voltage) | RS 1 22ry o7

For Camera Flash Circuit GR7 Series

b

S 3
==
> O
awm
="
gn:
5s
O
s ©
L

e g e
m Features ﬂi ”
1. Suitable for the trigger of the flash circuit, & ’y 5
. . . r —
because real capacitance is stable during iy, ’ | | § 4
operating voltage. « " EX:
. . . L W
2. The thin type fits thinner cameras. g =
3. Sn-plated external electrodes realize good Part Number Dimensions (mm) : : =
. L W T e min. | g min. =
solderability. GR721A 20102 | 105405 | 100,03 o7 o
4. For flow and reflow soldering GR721B T U 1.25 +0.2 )
GR731A 1.0+0,-0.3 | 0.3
g GR731B 3.240.2 | 1.6+0.2 | 1.25+0, -0.3 1.2
| _GR731B | , °
Appllcat.|0n§ GR731C 1.6 £0.2 S
For strobe circuit s
30
n N
. . N <
Do not use these products in any Automotive Q0
Power train or Safety equipment including Battery
chargers for Electric Vehicles and Plug-in Hybrids.
Only Murata products clearly stipulated as @
. . ()
"for Automotive use" can be used for automobile 2%
o . . Sn
applications such as Power train and Safety equipment. o
n O
>0
Y Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr;ri%de 9 | Electrode e 82
(V) (Standard) (PF) (mm) (mm) (mm) (mm') (mm) 3 '*q:-)'
GR721AW0BB103KW01D DC350 - 10000 +10% 2.0 1.25 1.0 0.7 0.3 min. O
GR731AW0BB103KW01D DC350 - 10000 +10% 3.2 1.6 1.0 1.2 0.3 min.
GR721AW0BB153KW01D DC350 - 15000 +10% 2.0 1.25 1.0 0.7 0.3 min. 5
=
GR731AW0BB153KW01D DC350 - 15000 +10% 3.2 1.6 1.0 1.2 0.3 min. g
GR721BW0BB223KW03L DC350 - 22000 +10% 2.0 1.25 1.25 0.7 0.3 min. g
GR731AW0BB223KW01D DC350 - 22000 +10% 3.2 16 1.0 1.2 0.3 min. 5
GR731BW0BB223KW01L DC350 - 22000 +10% 3.2 1.6 1.25 1.2 0.3 min. -§
GR721BW0BB273KW03L DC350 - 27000 +10% 2.0 1.25 1.25 0.7 0.3 min. a
GR731AW0BB273KW01D DC350 - 27000 +10% 32 1.6 1.0 1.2 0.3 min.
GR731AW0BB333KW01D DC350 - 33000 +10% 3.2 1.6 1.0 1.2 0.3 min.
GR731BW0BB333KWO01L DC350 - 33000 +10% 3.2 16 1.25 1.2 0.3 min.
GR731CWO0BB473KWO03L DC350 - 47000 £10% 3.2 16 16 1.2 0.3 min.
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2 GRY7 Series Specifications and Test Methods
S 8
o=
g o
=0 e
b ?:D No. Item Specifications Test Method
53 :
O 1 | Operating —55 to +125¢ -
50 Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers and micrometers

No failure should be observed when DC500V is applied between

(%]

c

kel

=

8 _g 4 | Dielectric Strength | No defects or abnormalities the terminations for 1 to 5 sec., provided the charge/discharge

25 current is less than 50mA.

[oN¥)]

f E 5 Insulation Resistance | C=0.01pF: More than 100MQ « pF The insulation resistance should be measured with DC250+50V

Lo (LR C<0.01pF: More than 10,000MQ and within 6015 sec. of charging.

>

< 6 | Capacitance Within the specified tolerance )

(@) — The capacitance/D.F. should be measured at a frequency of
- | Dissipation 0.025 max. 1+0.2kHz and a voltage of AC1+0.2V(r.m.s.)

Factor (D.F.)

The capacitance measurement should be made at each step

© o
l% g specified in the Table.
A

> $ Step Temperature (C)

8 2:' Cap. Change 1 25%2

o q . - - F

Qo . %E;‘;'::Efr‘; Within £10% (Apply DC350V bias) ; Min. Oper;g:gz Temp 3
Characteristics Within =55% (No DC bias) 4 Max. O erata Temp.£2

(Temp. Range : —55 to +125°C) 5 -Op 25+g p=
*Pretreatment

Perform a heat treatment at 1502 £o°C for 60+5 min. and then
let sit for 24+2 hrs. at room condition.*

Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.

Then apply 10N force in the direction of the arrow.

The soldering should be done using the reflow method and
should be conducted with care so that the soldering is uniform
Adhesn/.e St.rength No removal of the terminations or other defect should occur. and free of defects such as heat shock.

of Termination

Glass Epoxy Board

Safety Standard
Certified GA3 Series

Fig. 1

Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).

The capacitor should be subjected to a simple harmonic motion
having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
Vibration for a period of 2 hrs. in each of 3 mutually perpendicular

10 directions (total of 6 hrs.).

Resistance
D.F. 0.025 max. BZR7/R7R70

|7 R 777 R /47 R 77}
VA wa A v

Capacitance | Within the specified tolerance

Product Information

~— Solder resist
% % % %fcu

Glass Epoxy Board

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
Continued on the following page.
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GRY7 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
L %5 Then apply a force in the direction shown in Fig. 3.
The soldering should be done using the reflow method and
d should be conducted with care so that the soldering is uniform
]ic ‘[ S and free of defects such as heat shock.
- 50 Pressurizing
11 | Deflection a 16 2 speed: 1.0mm/s
100 ; Pressurize
) R230
Fig.2  S5==_--"-=
Fl =1
LXW Dimension (mm) e
(mm) a b c d Capacitance meter
2.0X1.25 12 4.0 1.65 10 45 45 (in mm)
3.2X1.6 2.2 5.0 2.0 ) Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
- ; ) .
12 Solde:rab.lllty @i 75% of the terminations are to be soldered evenly and continuously. Immersg in solder solution for 210.5 sec.
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects
Capacitance Within £10% Preheat the capacn_or a_t 120 to 150°C_ for 1 min. .
Change Immerse the capacitor in solder solution at 260+5°C for 10+1
Resistance DE 0.025 max sec. Let sit at room condition* for 24%2 hrs., then measure.
13| toSoldering | —" ° ’ ’ eImmersing speed: 25+2.5mm/s
Heat IR C=0.01pF: More than 100MQ « pF ePretreatment
e C<0.01pF: More than 10,000MQ Perform a heat treatment at 15018 °C for 60£5 min. and then
) - let sit for 24+2 hrs. at room condition.*
Dielectric o
In accordance with item No.4
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
. in Fig. 4.
Capacitance o . . .
Change Within £7.5% Perform the 5 cycles according to the 4 heat treatments listed in
o the following table.
D.F. 0.025 max. Let sit for 24%2 hrs. at room condition,* then measure.
IR C=0.01pF: More than 100MQ « pF Step Temperature (C) Time (min.)
o C<0.01pF: More than 10,000MQ 1 Min. Operating Temp.%3 30+3
2 Room Temp. 2t03
3 Max. Operating Temp.£2 30+3
4 Room Temp. 2to3
14 Temperature
Cycle *Pretreatment
Perform a heat treatment at 150*238°C for 605 min. and then
let sit for 24+2 hrs. at room condition.*
2oLl In accordance with item No.4
Strength WZRZRZZm
B~ ZZEZZh
A v 7 A4
- Solder resist
% % % %«7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance - Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
+159
Change Within £15% for 50023 hrs.
Humidity Remove and let sit for 24+2 hrs. at room condition,* then
D.F. 0.05 max.
15 | (Steady measure.
State) IR C=0.01pF: More than 10MQ « uF ePretreatment
o C<0.01pF: More than 1,000MQ Perform a heat treatment at 150418 °C for 60£5 min. and then
. - let sit for 24+2 hrs. at room condition.*
Dielectric L
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa

Continued on the following page.
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GRY7 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method

Appearance | No marking defects

Capacitance Within £15% Apply DC350V for 1,000=73 hrs. at maximum operating

Change - temperature +3°C. Remove and let sit for 24+2 hrs. at room

condition,* then measure.

16 | Life D-F. 0.05 max. The charge/discharge current is less than 50mA.

IR C=0.01pF: More than 10MQ  uF sPretreatment

o C<0.01pF: More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.

’ ’ Remove and let sit for 24+2 hrs. at room condition.*
Dielectric o
In accordance with item No.4

Strength

Appearance | No marking defects

Capacitance - Apply the rated voltage at 40+2°C and relative humidity of 90 to

+159
Change Within £15% 95% for 500223 hrs.
. 4 N
Humidity | D.F. 0.05 max. Remove and let sit for 24%2 hrs. at room condition,* then
17 Loadin measure.
9 R C=0.01pF: More than 10MQ » uF «Pretreatment
o C<0.01pF: More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
’ - Remove and let sit for 2442 hrs. at room condition.*
Dielectric L
In accordance with item No.4
Strength

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Chip Monolithic Ceramic Capacitors 2
g
. . =
AC250V Type (Which Meet Japanese Law) GA2 Series oo
C <
()
8z
50
[T
e g e
I
m Features "
1. Chip monolithic ceramic capacitor for AC lines. Q,.:"' 5
2. A new monolithic structure for small, high o, t’* §
capacitance capable of operating at high voltage <€ < ¢’ | | | Fl S
levels. p I e | <
. L w o
3. Sn-plated external electrodes realize good Dimensions (mm) IS
- Part Number - - =
solderability. L W T e min. | g min. Io)
4. Only for reflow soldering gﬁ;igg 45203 | 2.0:0.2 ;g +8' '8-2 .
.0 +0, -0. .
. N . . ,
5. Capacitance 0.01 to 0.1uF.for F:onnectlng lines and GA243Q 45204 | 3203 |- 10,03 03
470 to 4700pF for connecting lines to earth. GA255D 5.7+0.4 | 5.0+0.4 |2.0+0,-0.3 3.2 S
>0
Cs
P n
m Applications & e
. L o . N <
Noise suppression filters for switching power supplies, g )
telephones, facsimiles, modems.
Do not use these products in any Automotive o
. . . . o
Power train or Safety equipment including Battery (‘% 5
chargers for Electric Vehicles and Plug-in Hybrids. '(% Q
. <
Only Murata products clearly stipulated as n o
. . >0
"for Automotive use" can be used for automobile 82
applications such as Power train and Safety equipment. & ‘QE,
(&}
m Reference Standard
. . =
GAZ2 series obtains no safety approval. g
. . . ©
This series is based on the standards of the £
electrical appliance and material safety law of Japan ug
(separated table 4). =
=
8
Rated Voltage TC Code . Length L | Width W | Thickness T| Electrode g | Electrode e o
Part Number Capacitance min.
™) (Standard) (mm) | (mm) (mm) (mm) (mm)
GA242QR7E2471IMWOLL | AC250 (r.m.s.) X7R (EIA) 470pF +20% 45 2.0 15 25 0.3 min.
GA242QR7E2102MWO1L | AC250 (r.m.s.) X7R (EIA) 1000pF +20% 4.5 2.0 15 25 0.3 min.
GA243QR7E2222MWO1L | AC250 (r.m.s.) X7R (EIA) 2200pF +20% 4.5 3.2 15 25 0.3 min.
GA243QR7E2332MWOLL | AC250 (r.m.s.) X7R (EIA) 3300pF +20% 4.5 3.2 15 25 0.3 min.
GA243DR7E2472MWO1L | AC250 (r.m.s.) X7R (EIA) 4700pF +20% 4.5 3.2 2.0 25 0.3 min.
GA243QR7E2103MWOLL | AC250 (r.m.s.) X7R (EIA) 10000pF +20% 45 3.2 15 25 0.3 min.
GA243QR7E2223MWO1L | AC250 (r.m.s.) X7R (EIA) 22000pF +20% 45 3.2 15 25 0.3 min.
GA243DR7E2473MWO01L | AC250 (r.m.s.) X7R (EIA) 47000pF +20% 4.5 3.2 2.0 25 0.3 min.
GA255DR7E2104MWO01L | AC250 (r.m.s.) X7R (EIA) 0.10uF £20% 5.7 5.0 2.0 3.2 0.3 min.
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GAZ2 Series Specifications and Test Methods

Item

Specifications

Test Method

Operating
Temperature Range

—55to +125C

2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers and micrometers
No failure should be observed when voltage in the table is
applied between the terminations for 601 sec., provided the
chargel/discharge current is less than 50mA.
4 | Dielectric Strength | No defects or abnormalities - -
Nominal Capacitance Test Voltage
C=10,000pF AC575V (r.m.s.)
C<10,000pF AC1500V (r.m.s.)
: . - - - - .
5 Insulation Resistance More than 2,000MQ The |n§u_lat|on resistance shoqld be measured with DC500+50V
(LR.) and within 60+5 sec. of charging.
6 | Capacitance Within the specified tolerance )
e The capacitance/D.F. should be measured at a frequency of
- | Dissipation 0.025 max. 110.2kHz and a voltage of AC1+0.2V (r.m.s.)
Factor (D.F.)
The capacitance measurement should be made at each step
specified in the Table.
Step Temperature (C)
1 2542
Capacitance Cap. Change 2 Min. Operating Temp.£3
8 | Temperature Within £15% 3 25+2
Characteristics (Temp. Range: —55 to +125°C) 4 Max. Operating Temp.£2
5 2542
ePretreatment
Perform a heat treatment at 150*13°C for 6025 min. and then
let sit for 24+2 hrs. at room condition.*
As in Fig., discharge is made 50 times at 5 sec. intervals from
the capacitor (Cd) charged at DC voltage of specified.
Discharge N R
O O
T fWV W
9 (App!lcanon: Appearance | No defects or abnormalities = i R2
Nominal T v @) Ct —
Capacitance = cd !
€<10,000pF) T T
Ct: Capacitor under test  Cd: 0.001pF
R1:1,000Q R2:100MQ R3: Surge resistance
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow. The soldering
should be done using the reflow method and should be
. conducted with care so that the soldering is uniform and free of
10 GEIEEE S ETA No removal of the terminations or other defects should occur. defects such as heat shock.
of Termination
Glass Epoxy Board
Fig. 1

Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).

Capacitance | Within the specified tolerance The_ capacitor shou_ld be subjected to a simple harmc_)nlc m(_)tlon
having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied

1 Vibration for a period of 2 hrs. in each of 3 mutually perpendicular
Resistance directions (total of 6 hrs.).
ZEZZZZZZ
| 72 oA w2 w2 |
-— Solder resist
LA A ] Zd-cu

Glass Epoxy Board

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Continued on the following page.
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GAZ2 Series Specifications and Test Methods

2
g8
) ) S~
Continued from the preceding page. 5 3
— )
No. Item Specifications Test Method g %
C <
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown 8 E
b in Fig. 2. 50
[ @5 Then apply a force in the direction shown in Fig. 3. The soldering L
should be done using the reflow method and should be
d ° conducted with care so that the soldering is uniform and free of »
J‘ © ‘[ N defects such as heat shock. 5
. =
‘ = 20 50 Pressurizing 8
12 | Deflection 100 t:1.6 speed: 1.0mm/s a
. ; Pressurize o
Fig. 2 R230—7" ' _ <
— 8
LXW Dimension (mm) Flexure=1 >
(mm) a o C 2 Capacitance meter E
4.5%2.0 35 7.0 24 " " , )
4.5X3.2 35 7.0 37 1.0 5 5 (in mm)
5.7X5.0 4.5 8.0 5.6 Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and g @
rosin (JIS-K-5902) (25% rosin in weight proportion). |2~ 2
- ! ) . 5
13 Solde.'rab.l lity of 75% of the terminations are to be soldered evenly and continuously. Immers.e n SOIdel_’ solution for 20.5 sec. 8 2]
Termination Immersing speed: 25+2.5mm/s ol
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu) 8 g
235+5°C H60A or H63A Eutectic Solder <
Appearance | No marking defects
Eﬁg:cgance Within £15% "
Humidi Y The capacitor should be subjected to 40+2°C, relative humidity of e 2
14 Insulatitgn D.F. 0.05 max. 90 to 98% for 8 hrs., and then removed in room condition* for 16 _g-‘ 3
i C
LR. More than 1,000MQ frs. undl'S cycles. g2
n O
) - __ >0
ElEzein In accordance with item No.4 2 9
Strength o=
st
Appearance | No marking defects Preheat the capacitor as in table. 8
—— Immerse the capacitor in solder solution at 260+5°C for 10+1
p Within £10% sec. Let sit at room condition* for 24+2 hrs., then measure.
Change R .
esImmersing speed: 25+2.5mm/s g
TS D.F. 0.025 max. ePretreatment =
+ _Oq + H
15 | 1o Soldering | 1R, More than 2,000MQ Perfprm a heat treatment at 150 —10 C for 60£5 min. and then g
Heat let sit for 24+2 hrs. at room condition.* k)
*Preheating =
— 3]
Dielectric™| |, . cordance with item No.4 Step Temperature Time 3
Strength 1 100 to 120°C 1 min. o
2 170 to 200°C 1 min. o
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
. in Fig. 4.
Capacitance o . . .
Change Within £15% Perform the 5 cycles according to the 4 heat treatments listed in
Y the following table.
D.F. 0.05 max. Let sit for 24%2 hrs. at room condition,* then measure.
L.R. More than 2,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 30+3
2 Room Temp. 2t03
3 Max. Operating Temp.£2 30+3
4 Room Temp. 2to3
Temperature
16 Cycle
y «Pretreatment
Perform a heat treatment at 150~18°C for 60£5 min. and then
Dielectric L let sit for 24%2 hrs. at room condition.*
In accordance with item No.4
et A A 7 A ]
|77 777 R V77 R V7]
A A oz oA
~— Solder resist
A A A Vd-cu
Glass Epoxy Board
Fig. 4

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa

Continued on the following page.
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GAZ2 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects
Caaciance Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Chgn o | Within £15% for 500-3hrs.
Humidity 9 Remove and let sit for 2442 hrs. at room condition,* then
17 | (Steady | D.F. 0.05 max. measure.
State) *Pretreatment
IR More than 1,000MQ Perform a heat treatment at 15015°C for 60+5 min. and then
Dielectric L let sit for 24+2 hrs. at room condition.*
In accordance with item No.4
Strength
Appearance | No marking defects Apply voltage and time as in Table at maximum operating
Caaciance temperature £3°C. Remove and let sit for 2412 hrs. at room
' Within £20% condition,* then measure. The charge / discharge current is
Change
less than 50mA.
D-F. 0.05 max. Nominal Capacitance | Test Time Test Voltage
I.R. More than 1,000MQ C=10,000pF 1,000%73 hrs. | AC300V (r.m.s.)
18 | Life C<10,000pF 1,500*5 hrs. | AC500V (r.m.s.) *
* Except that once each hour the voltage is increased to
. . AC1,000V (r.m.s.) for 0.1 sec.
Dielectric S
Strenath In accordance with item No.4
9 ePretreatment
Apply test voltage for 60+5 min. at test temperature.
Remove and let sit for 24+2 hrs. at room condition.*
Appearance | No marking defects
Caaciance Apply the rated voltage at 40+2°C and relative humidity of 90 to
Chgn o | Within £15% 956 for 500*2ahrs.
- 9 Remove and let sit for 24%2 hrs. at room condition,* then
Humidity
19 . D.F. 0.05 max. measure.
Leading *Pretreatment
LR More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
Dielectric S Remove and let sit for 24+2 hrs. at room condition.*
Strength In accordance with item No.4

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
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Chip Monolithic Ceramic Capacitors 2
z 3
. . ==
Safety Standard Certified GA3 Series UL, IEC60384-14 Class X1/Y2 Type GC oo
C <
()
8z
50
[T
A —_—
m Features "
1. Chip monolithic ceramic capacitor (certified as 5
conforming to safety standards) for AC lines. ‘ §
2. A new monolithic structure for small, high _&
capacitance capable of operating at high voltage g ;
levels. ‘ L W =
3. Compared to lead type capacitors, this new IS
capacitor is greatly downsized and low-profiled to Part Number Dimensions (mm) - -
N . . L W T e min. g min.
1/10 or less in volume, and 1/4 or less in height. GA355D 57404 |50+04| 20403 0.3 )
4. Type GC can be used as an X1-class and Y2-class 2w
. . . > 0
capacitor, line-by-pass capacitor of UL1414. l; s
5. +125 degree C guaranteed 2 2
. 1Fi 1 N <
6. Only for reflow soldering m Standard Certification QO
m Applications
1. Ideal for use as Y capacitor or X capacitor for Standardiio: Class Rated Voltage "
. Lo . i o 2
various switching power supplies UL uL1414 Line By-pass s
L ) n
2. Ideal for modem applications IEC 60384-14 2
PP VDE EN 60384-14 52
n O
h d . . EN 60065 (14.2) >0
Do not use these products in any Automotive BSI IEC 60384-14 AC250V % g
Power train or Safety equipment including Battery EN 60384-14 X1, Y2 (r.m.s.) n 5
chargers for Electric Vehicles and Plug-in Hybrids. SEMKO IEC 60384-14 S
Only Murata products clearly stipulated as EN 60384-14
. . c
"for Automotive use" can be used for automobile ESTI EN 60065 g
. . . . - ©
applications such as Power train and Safety equipment. IEC 60384-14 £
(]
£
E
Rated Voltage TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Electrode e °
Part Number min. o
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) o
GA355DR7GC101KY02L | AC250 (r.m.s.) X7R (EIA) 100 +10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC151KY02L | AC250 (r.m.s.) X7R (EIA) 150 +10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC221KY02L | AC250 (r.m.s.) X7R (EIA) 220 +10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC331KY02L | AC250 (r.m.s.) X7R (EIA) 330 £10% 5.7 5.0 2.0 4.0 0.3 min.
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¢s |Chip M lithic C C
g 8 1P IMIONO Ithic Ceramic apa(:ltors
50
(s 0]
= . .
< Safety Standard Certified GA3 Series IEC60384-14 Class Y2, X1/Y2 Type GF
C s
[0}
OF>
5O
L g
i ———
m Features
g i i e
= 1. Available for equipment based on IEC/EN60950 .= - —
© and UL1950. Besides, the GA352/355 types are
O p -
g available for equipment based on IEC/EN60065, L [w ]
i UL1492, and UL6500. —
9 . Dimensions (mm)
= 2. Type GF can be used as a Y2-class capacitor. Part Number L W T e min. |g min.
S 3. A new monolithic structure for small, high GA342A 1.0 +0, -0.3
. . . GA342D 45+0.3 | 2.0+0.2 .0 +0. 2.
capacitance capable of operating at high voltage GA342Q | 52032020 1 f_) 20 O_S 3 5
levels. GA352Q 2803 | 15+0,03 | %3
GA355D 5.7 +0.4 2.0 +0, -0.3 4.0
o + S 2EEE 5.0 0.4
g g 4. +125 degree C guara.nteed GA3550 1540 0.3
5 5. Only for reflow soldering
=0
o
Qo = Applications m Standard Certification
1. Ideal for use on line filters and couplings for
DAA modems without transformers Status of Certification
. . . . Standard - Rated
@ 2. Ideal for use on line filters for information Class | Size : 5.7x2.8mm
3 ) No. Size : 4.5%2.0mm d Voltage
g 5 equipment ANCIOVET
% 2 3. Ideal for use as Y capacitor or X capacitor for uL utlal4a  |X1,v2 — ©
< . o . UL 60950-1 — -
n O various switching power supplies (GA352/355 types © AC250V
>3 only) VDE  |IEC 60384-14| X1, Y2 - Q (rm.s.)
5 E y SEMKO|EN 60384-14| Y2 o o
=
8 . . Applications
Do not use these products in any Automotive —— oI ICaon
Power train or Safety equipment including Batter Size Switching power network devices
c i Y €d ] P ) 9 ) y supplies such as a modem
.% chargers for Electric Vehicles and Plug-in Hybrids. 4.5%2.0mm _ )
£ Only Murata products clearly stipulated as 5.7x2.8mm and over o o
.g "for Automotive use" can be used for automobile
E applications such as Power train and Safety equipment.
g
a Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Flectrode e
Part Number min.
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GA342D1XGF100JY02L | AC250 (r.m.s.) SL (JIS) 10 5% 45 2.0 2.0 2.5 0.3 min.
GA342D1XGF120JY02L | AC250 (r.m.s.) SL (JIS) 12 5% 45 2.0 2.0 2.5 0.3 min.
GA342D1XGF150JY02L | AC250 (r.m.s.) SL (JIS) 15 5% 45 2.0 2.0 2.5 0.3 min.
GA342D1XGF180JY02L | AC250 (r.m.s.) SL (JIS) 18 5% 45 2.0 2.0 25 0.3 min.
GA342D1XGF220JY02L | AC250 (r.m.s.) SL (JIS) 22 +5% 45 2.0 2.0 2.5 0.3 min.
GA342A1XGF270JW31L | AC250 (r.m.s.) SL (JIS) 27 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF330JW31L | AC250 (r.m.s.) SL (JIS) 33 +5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGF390JW31L | AC250 (r.m.s.) SL (JIS) 39 +5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGF470JW31L | AC250 (r.m.s.) SL (JIS) 47 5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGF560JW31L | AC250 (r.m.s.) SL (JIS) 56 +5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGF680JW31L | AC250 (r.m.s.) SL (JIS) 68 +5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGF820JW31L | AC250 (r.m.s.) SL (JIS) 82 +5% 45 2.0 1.0 2.5 0.3 min.
GA342QR7GF101KWO1L | AC250 (r.m.s.) X7R (EIA) 100 +10% 45 2.0 1.5 2.5 0.3 min.
GA342QR7GF151KWO01L | AC250 (r.m.s.) X7R (EIA) 150 +10% 45 2.0 15 2.5 0.3 min.
GA342DR7GF221KW02L | AC250 (r.m.s.) X7R (EIA) 220 +10% 45 2.0 2.0 2.5 0.3 min.
GA342DR7GF331KWO02L | AC250 (r.m.s.) X7R (EIA) 330 +10% 45 2.0 2.0 25 0.3 min.
GA342QR7GF471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 £10% 45 2.0 1.5 2.5 0.3 min.
GA352QR7GF471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 £10% 5.7 2.8 1.5 4.0 0.3 min.
GA342QR7GF681KWO01L | AC250 (r.m.s.) X7R (EIA) 680 +10% 45 2.0 1.5 2.5 0.3 min.
GA352QR7GF681KWO01L | AC250 (r.m.s.) X7R (EIA) 680 +10% 5.7 2.8 15 4.0 0.3 min.
GA342DR7GF102KW02L | AC250 (r.m.s.) X7R (EIA) 1000 +10% 45 2.0 2.0 2.5 0.3 min.
GA352QR7GF102KWO01L | AC250 (r.m.s.) X7R (EIA) 1000 +10% 5.7 2.8 1.5 4.0 0.3 min.
Continued on the following page.
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Continued from the preceding page.
Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | Electrode e o
Part Number min. Q
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) S o
GA352QR7GF152KWO0IL | AC250 (rm.s.) | X7R (EIA) 1500 +10% 5.7 2.8 15 4.0 0.3 min. 28
GA355QR7GF182KWO01L | AC250 (r.m.s.) X7R (EIA) 1800 +10% 5.7 5.0 15 4.0 0.3 min. s E
- [CNO)
GA355QR7GF222KWO01L | AC250 (r.m.s.) X7R (EIA) 2200 +10% 5.7 5.0 15 4.0 0.3 min. S S
GA355QR7GF332KWO01L | AC250 (r.m.s.) X7R (EIA) 3300 +10% 5.7 5.0 15 4.0 0.3 min. (2 %
(o]
GA355DR7GF472KWO01L | AC250 (r.m.s.) X7R (EIA) 4700 £10% 5.7 5.0 2.0 4.0 0.3 min. [
(2]
c
iel
w©
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¢s |Chip M lithic Ceramic C

g8 1P IMIONO Ithic Ceramic apa(:ltors

50

o w

- - . .

s Safety Standard Certified GA3 Series IEC60384-14 Class Y3 Type GD

C s

[0}

32

s ©

LL e g e

e ————]

" m Features

IS 1. Available for equipment based on IEC/EN60950 "

g and UL1950. -

g 2. Type GD can be used as a Y3-class capacitor. | | | || | FJ

; 3. A new monolithic structure for small, high | 2 |

> capacitance capable of operating at high voltage ot Nomber Dimensions (mm)

o levels. L W T e min. | g min.

4. +125 degree C guaranteed _GA342A | 1.0 +0,-0.3
d 9 ) "GA342D | 45+0.3 | 2.00.2 2002
5. Only for reflow soldering GA3420 1.5 +0, -0.3 0.3 25
© GA343D . . 2.0+0,-0.3

g9 o GA3430 45204 | 32403 5 003

~'5 = Applications

20 . . .

2 1. Ideal for use on line filters and couplings for

N < . e .

Q0 DAA modems without transformers m Standard Certification

2. Ideal for use on line filters for information
equipment Standard No. Class Rated Voltage
P UL UL 60950-1

T = i 1

53 Do not use these products in any Automotive semko | EC60384-14 Y3 AC250V(r.m.s.)

% & Power train or Safety equipment including Battery EN 60384-14

< . . . .

n O chargers for Electric Vehicles and Plug-in Hybrids. Aoplicati

= ) pplications

82 Only Murata products clearly stipulated as Switching power CarmunicaEiten

%= “for Automotive use" can be used for automobile Size supplies S’}fg‘ﬁ’g’skadﬁ]‘g‘é%%

o applications such as Power train and Safety equipment. 4.5x3.2mm and under — O

=

o

©

E

o

IS

E

S Rated Voltage TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Electrode e

] Part Number min.

o V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GA342D1XGD100JY02L AC250 (r.m.s.) SL (JIS) 10 +5% 4.5 2.0 2.0 2.5 0.3 min.
GA342D1XGD120JY02L | AC250 (r.m.s.) SL (JIS) 12 +5% 45 2.0 2.0 25 0.3 min.
GA342D1XGD150JY02L AC250 (r.m.s.) SL (JIS) 15 5% 4.5 2.0 2.0 2.5 0.3 min.
GA342D1XGD180JY02L AC250 (r.m.s.) SL (JIS) 18 £5% 4.5 2.0 2.0 2.5 0.3 min.
GA342D1XGD220JY02L AC250 (r.m.s.) SL (JIS) 22 5% 4.5 2.0 2.0 2.5 0.3 min.
GA342A1XGD270JW31L | AC250 (r.m.s.) SL (JIS) 27 5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD330JW31L | AC250 (r.m.s.) SL (JIS) 33 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD390JW31L | AC250 (r.m.s.) SL (JIS) 39 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGD470JW31L AC250 (r.m.s.) SL (JIS) 47 £5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD560JW31L AC250 (r.m.s.) SL (JIS) 56 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD680JW31L | AC250 (r.m.s.) SL (JIS) 68 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD820JW31L | AC250 (r.m.s.) SL (JIS) 82 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342QR7GD101KWO01L | AC250 (r.m.s.) X7R (EIA) 100 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD151KWO01L | AC250 (r.m.s.) X7R (EIA) 150 +£10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD221KWO1L | AC250 (rm.s.) | X7R (EIA) 220 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD331KWO01L | AC250 (r.m.s.) X7R (EIA) 330 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 £10% 4.5 2.0 1.5 25 0.3 min.
GA342QR7GD681KWO0O1L | AC250 (r.m.s.) X7R (EIA) 680 +10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD102KWO01L | AC250 (r.m.s.) X7R (EIA) 1000 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD152KWO01L | AC250 (r.m.s.) X7R (EIA) 1500 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA343QR7GD182KWO01L | AC250 (r.m.s.) X7R (EIA) 1800 £10% 4.5 3.2 1.5 2.5 0.3 min.
GA343QR7GD222KWO01L | AC250 (r.m.s.) X7R (EIA) 2200 +10% 4.5 3.2 1.5 2.5 0.3 min.
GA343DR7GD472KWO01L | AC250 (r.m.s.) X7R (EIA) 4700 £10% 4.5 3.2 2.0 2.5 0.3 min.
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Chip Monolithic Ceramic Capacitors multata
Safety Standard Certified GA3 Series IEC60384-14 Class X2 Type GB

For General Purpose
GRM/GRJ Series

om0
m Features "
1. Type GB can be used as an X2-class capacitor. 5
2. Chip monolithic ceramic capacitor (certified as ‘ §
conforming to safety standards) for AC lines. H _&
3. A new monolithic structure for small, high ' . | ;
capacitance capable of operating at high voltage . Dimensions (mm) >
levels. L w T emin. | g min. (e}
4. Compared to lead type capacitors, this new GA355Q 15+0,-03
L - ' GA355D 2.0 +0,-0.3
capacitor is greatly downsized and Iowjprofl_led to GAZSSE | 5704 5004 -7 1003 0.3 3.0
1/10 or less in volume, and 1/4 or less in height. GA355X 29+0-04

5. +125 degree C guaranteed
6. Only for reflow soldering
m Standard Certification

8w
=X
b
[
30
¥
[SNO)
<

m Applications

Ideal for use as X capacitor for various switching Standard No. Class Rated Voltage
ower supplies
P PP VDE -8
IEC 60384-14 AC250V g2
Do not use these products in any Automotive SEMKO | £\ 60384-14 X2 (r.m.s.) 2 o
. . . . | <
Power train or Safety equipment including Battery ESTI n o
chargers for Electric Vehicles and Plug-in Hybrids. 82
. © =
Only Murata products clearly stipulated as »n 8
"for Automotive use" can be used for automobile
applications such as Power train and Safety equipment.
S
©
£
1S
=
g
Rated Voltage TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Electrode e °
Part Number min. o
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) o
GA355QR7GB103KWOLL | AC250 (r.m.s.) | X7R (EIA) 10000 +10% 5.7 5.0 15 3.0 0.3 min.
GA355QR7GB153KWO01L | AC250 (r.m.s.) | X7R (EIA) 15000 +10% 5.7 5.0 15 3.0 0.3 min.
GA355DR7GB223KWO01L | AC250 (r.m.s.) | XT7R (EIA) 22000 +10% 5.7 5.0 2.0 3.0 0.3 min.
GA355ER7GB333KWO01L | AC250 (r.m.s.) | X7R (EIA) 33000 +10% 5.7 5.0 25 3.0 0.3 min.
GA355ER7GB473KWO01L | AC250 (r.m.s.) | X7R (EIA) 47000 +10% 5.7 5.0 25 3.0 0.3 min.
GA355XR7GB563KW06L | AC250 (r.m.s.) | X7R (EIA) 56000 +10% 5.7 5.0 2.9 3.0 0.3 min.
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2 GAZ3 Series Specifications and Test Methods
S 8
o=
o)
)
T 2 e
b ?:D No Item Specifications Test Method
53 :
O 1 | Operating —55 to +125C -
50 Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
0 3 | Dimensions Within the specified dimensions Using calipers and micrometers
=
e No failure should be observed when voltage in the table is
8 applied between the terminations for 601 sec., provided the
il chargel/discharge current is less than 50mA.
f 4 | Dielectric Strength | No defects or abnormalities Test Voltage
o Type GB DC1075V
%‘ Type GC/GD AC1500V (r.m.s.)
o Type GF AC2000V (r.m.s.)
10 impulses of alternating polarity are subjected.
Pulse_ Vo!tage No self healing breakdowns or flash-overs have taken place in © |mpu|ses for each polarny) .
@ 5 | (Application: Type the capacitor The interval between impulses is 60 sec.
= @ GD/GF) ’ Applied Pulse: 1.2/50us
l; 15 Applied Voltage: 2.5kVo-p
0
D 2:. 6 Insulation Resistance More than 6,000MQ The |n_su]at|on resistance shoqld be measured with DC500+50V
O (LR.) and within 60%5 sec. of charging.
2 O
7 | Capacitance Within the specified tolerance
L Char. Specification The capacitance/Q/D.F. should be measured at a frequency of
Dissipation X7R D.F.<0.025 1+0.2kHz (SL char.: 1£0.2MHz) and a voltage of
= § 8 gaCtor (DF) sL QZ4OO+20C*Z (C<30pF) AC1+0.2V (r.m.s.)
< 3 Q=1000 (C=30pF)
°
c
8 2 The capacitance measurement should be made at each step
‘Q g specified in the Table.
2
% ;& Step Temperature ()
=]
n g _ 1 2542 (20+2 for SL char.)
O Char. Capacitance Change 2 Min. Operating Temp.£3
. X7R Within +15% 3 2542 (20+2 for SL char.)
Capacitance Temperature characteristic guarantee is —55 to +125C 4 Max. Operating Temp.£2
S 9 | Temperature ch = tore Cosfcient 5 2542 (202 for SL char.)
= Characteristics ar. emperature Coefficien
g SL +350 to —1000ppm/C SL char.
S Temperature characteristic guarantee is +20 to +85C The capacitance should be measured at even 85%C between step
= 3 and step 4.
’g ePretreatment for X7R char.
S Perform a heat treatment at 150~18°C for 6025 min. and then
DE_ let sit for 24+2 hrs. at room condition.**
Appearance | No defects or abnormalities As in Fig., discharge is made 50 times at 5 sec. intervals from
IR. More than 1,000MQ the capacitor (Cd) charged at DC voltage of specified.
R3 R1
Discharge W © © WA
Test 1 L
10 - =
(Application: . ) T 10kv Ct — R2
T v
Type GC) PLSERNG In accordance with item No.4 = <> Cd <
Strength T
Ct: Capacitor under test Cd: 0.001pF
R1:1,000Q R2:100MQ R3: Surge resistance
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow. The soldering
should be done using the reflow method and should be
. conducted with care so that the soldering is uniform and free of
11 | Adnesive Strength | o oal of the terminations or other defect should occur. defects such as heat shock.
of Termination
Glass Epoxy Board
Fig. 1

*1 "Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
*2 "C" expresses nominal capacitance value (pF).
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GAZ3 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
. o . The capacitor should be subjected to a simple harmonic motion
SRCEl Within the specified tolerance having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, should be
traversed in approximately 1 min. This motion should be applied
Vibration for a period of 2 hrs. in each of 3 mutually perpendicular
12 Resistance Char. Specification directions (total of 6 hrs.).
D.F. X7R D.F.=0.025
Q SL Q=400+20C*? (C<30pF) A A I U
Q=1000 (C=30pF) I ————
| P27 7 oA 2 |
- Solder resist
% % % %«7Cu
Glass Epoxy Board
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
b in Fig. 2.
‘4—’ @5 Then apply a force in the direction shown in Fig. 3. The soldering
should be done using the reflow method and should be
4 ° conducted with care so that the soldering is uniform and free of
]Li‘[ N defects such as heat shock.
= : 1.6 20 50 Pressurizing
13 | Deflection 100 o speed: 1.0mm/s
Fig. 2 | Pressurize
R230
LXW Dimension (mm)
Flexure=1
(mm) a b 9 d
45X2.0 3.5 7.0 2.4 Capacitance meter
(in mm)
4.5X3.2 3.5 7.0 3.7 10 45 45
5.7X2.8 4.5 8.0 3.2 ’
5.7X5.0 4.5 8.0 5.6 Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
. ; . "
14 Solde_rabllllty Rl 75% of the terminations are to be soldered evenly and continuously. Immersg n SOIder solution for 20.5 sec.
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects Preheat the capacitor as in table. Immerse the capacitor in
_ solder solution at 260+5°C for 10+1 sec. Let sit at room
. Char. Capacitance Change condition*! for 242 hrs., then measure.
Capacitance X7R Within £10% eImmersing speed: 25+2.5mm/s
. Change SL Within £2.5% or £0.25pF ePretreatment for X7R char.
Resistance (Whichever is larger) Perform a heat treatment at 150*28°C for 605 min. and then
15 | to Soldering i + ition *!
Hoat IR. More than 1,000MQ let sit for 24+2 hrs. at room condition.
s*Preheating
Dielectric L -
Strength In accordance with item No.4 Step Temperature Time
1 100 to 120°C 1 min.
2 170 to 200°C 1 min.

*1 "Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
*2 "C" expresses nominal capacitance value (pF).

Continued on the following page.
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WAl GA3 Series Specifications and Test Methods
S
.=
D:_ % Continued from the preceding page.
= )
g ?19 No. Item Specifications Test Method
C s
8 E Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
= O in Fig. 4.
O .
L Char. Capacitance Change Perform the 5 cycles according to the 4 heat treatments listed in
Capacitance X7R Within £15% the following table.
@ Change SL Within £2.5% or £0.25pF Let sit for 2442 hrs. at room condition,** then measure.
c (Whichever is larger)
.g Step Temperature (C) Time (min.)
_8 Char. Specification 1 Min. Operating Temp.+3 30+3
S D.F. X7R D.F.<0.05 2 Room Temp. 2103
< Q s Q=400+20C* (C<30pF) 3 Max. Operating Temp.£2 303
S 16| Temperatue Q=1000 (C=30pF) 4 Room Temp. 2103
> Cycle ePretreatment for X7R char.
5 IR More than 3,000MQ Perform a heat treatment at 150*218°C for 605 min. and then
let sit for 24%2 hrs. at room condition.*!
A 2 T ]
) . . U4 w4 vad 2
% a3 DI In accordance with item No.4 va wa wa wA
5 Strength =} Solder resist
g n 0 Y Dt-cu
§ (&l Glass Epoxy Board
b V) Fig. 4
Appearance | No marking defects
‘ Char. Capacitance Change Before this test, the test shown in the following is performed.
D Capacitance X7R ___ Within £15% ‘Item 11 Adhesive Strength of Termination (applied force is 5N)
% = Change sL W|th_|n +5.0% or £0.5pF JJtem 13 Deflection
S 0 (Whichever is larger)
C
8 2 Humidity Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
‘Q g 17 | (Steady Char. Specification for 50028 hrs.
2 .9 State) D.F. X7R D.F.=0.05 Remove and let sit for 24%2 hrs. at room condition,** then
"m‘-u "é Q sL Q=275+5/2C*? (C<30pF) measure.
38 Q=350 (C=30pF) ePretreatment for X7R char.
Perform a heat treatment at 15018°C for 60£5 min. and then
LR More than 3,000MQ let sit for 24+2 hrs. at room condition.**
c . :
o PLEERN In accordance with item No.4
= Strength
g Appearance | No marking defects Before this test, the test shown in the following is performed.
= _ Item 11 Adhesive Strength of Termination (apply force is 5N)
= Char. Capacitance Change .Jtem 13 Deflection
g Capacitance X7R Within +20%
= Change Within +3.0% or +0.3pF Front time (T1)=1.2)5=1.67T
o o SL Which 7 | p Impul.se \'/qltage . Time to half-value (T2)=50ps
o (Whichever is larger) Each individual capacitor should 100
— be subjected to a 2.5kV (Type 907
Char. Specification GCIGF: 5kV) Impulse (the 50
D.F. X7R D-F-§02-05 voltage value means zero to o2 = :
Q sSL Q=275+5/2C*2 (C<30pF) peak) for three times. Then the %
1
Q=350 (C=30pF) capacitors are applied to life test. o
18 | Life L.R. More than 3,000MQ Apply voltage as in Table for 1,000 hrs. at 1253, relative
humidity 50% max.
Type Applied Voltage
GB AC312.5V (r.m.s.), except that once each hour the
voltage is increased to AC1,000V (r.m.s.) for 0.1 sec.
Dielectric GC AC425V (r.m.s.), except that once each hour the
ith i GF L
Strength In accordance with item No.4 op |Voltage is increased to AC1,000V (r.m.s.) for 0.1 sec.
Let sit for 24+2 hrs. at room condition,** then measure.
ePretreatment for X7R char.
Perform a heat treatment at 1501 8°C for 60£5 min. and then
let sit for 24%2 hrs. at room condition.*!

*1 "Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
*2 "C" expresses nominal capacitance value (pF).
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GAZ3 Series Specifications and Test Methods [
g9 8
Qc
Continued from the preceding page. E %
No. Item Specifications Test Method g %
c <
Appearance | No marking defects 8 E
Char. Capacitance Change ,_OL ©
Capacitance X7R Within +£15% Before this test, the test shown in the following is performed.
Change Within £5.0% or £0.5pF -Item 11 Adhesive Strength of Termination (apply force is 5N)
SL (Whichever is larger) -Item 13 Deflection ué
=
19 Humi_dity Char. Specification Apply the rated voltage at 40+2°C and !'elative humidity of 90 to _S
Loading | pF. X7R D.F.<0.05 95% for 500=23 hrs. Remove and let sit for 24+2 hrs. at room S
Q Q;275+5/20*2 (C<30pF) Condition,“ then measure. QQ:-
sL Q=350 (C=30pF) sPretreatment for X7R char. 5
Perform a heat treatment at 15018 °C for 6025 min. and then =
I.R. More than 3,000MQ let sit for 24%2 hrs. at room condition.** g
DIESE In accordance with item No.4
Strength
The capacitor should be individually wrapped in at least one but @
not more than two complete layers of cheesecloth. The & &
capacitor should be subjected to 20 discharges. The interval =5
between successive discharges should be 5 sec. The Uac 8 2]
should be maintained for 2 min. after the last discharge. & 2
2 O]
WG L T IIT .
~~ r C1 C2 C3== Cx Ct Ut
Tr r82 UACTLSTLAT T T (%]
== 1 TE
f— 5
Acti Oscilloscope E 2
Cctive X 0]
20| Flammability The cheesecloth should not be on fire. Ciz :1uF+10% C3  :0.033uF+5% 10kV ‘Q 3
Lito4 : 1.5mH%20% 16A Rod core choke % =
Ct : 3uF£5% 10kV R 1 100Q+2% (0
Cx : Capacitor under test Uac : Urt5% O
F : Fuse, Rated 16A UR : Rated Voltage
Ut : Voltage applied to Ct -
Ux g
. Type Ui ©
Ui GD, GB 2.5KV 13
GC, GF 5KV 2
E
=]
©
2
time a8
The capacitor under test should be held in the flame in the
position which best promotes burning. Each specimen should
be exposed to the flame only once. Time of exposure to flame:
30 sec.
Length of flame : 12+1mm
Gas burner : Length 35mm min.
Inside Dia. 0.5+0.1mm
Outside Dia. 0.9mm max.
21 Passive The burning time should not exceed 30 sec. Gas : Butane gas Purity 95% min.
Flammability The tissue paper should not ignite.

[—ﬁ ~—Test Specimen

About 8mm

200+5mm

——' <«Tissue
~~— About 10mm Thick Board

*1 "Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
*2 "C" expresses nominal capacitance value (pF).
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GRM/GRJ/GR4/GR7/GA2/GA3 Series Re

?
S 8
Q.2
=i
=}
aw
—— . ..
Sl | Capamtance - Temperature Characteristics
[N
c . _
8 3 C0G/U2J/SL Characteristics X7R Characteristics
@
E (0 20 0
15
20
u2J X7R Char. Spec.(upper)
® 10 { R (R AN iiiug e i t.pddl IS P
2 g 5 = 10
=1 S IS
© b P~ C0G <
O SL ~ @
i g olb—-—- XX_____.___K._ g o B
o 5] | U2 3]
< g coG g
© o
§ W\ L -10
> -10 + U [ S () S
= SL X7R Char. Spec.(lower)
-20
(@] -15
-20 -30
-60 -40 -20 0 20 40 60 80 100 120 140 60 -40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
()
%)
S
'; 5 GR4 Series
av
("Q g 20
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£ s
g ™
T = g 0
=) ©
-9 g 5
c M S
S <
n O -10
g3 ]
e =
=
n o -20
(@] 60 —40 -20 O 20 40 60 80 100 120 140

Temperature (°C)

&
=8 .
=5 ®m Impedance - Frequency Characteristics
S o . )
= GRM Series (COG Char. 250V) GRM Series (COG Char. 630V)
- o
o 5 10k g 100k g
o o> K 1Dk;
o 1k E E
22pF K
r 10pF 1w b
100 | K \—47pF
~ [ 100pF [ 10pF
g G100 ,\QOPF
Nt 47pF N
10F [ 00pF
E 10 | 2000PF \ (7
1F ‘l [
E 1k
: VV Vv
loom T o oo 16 106 Loom o 10M 100M 16 10G
Frequency (Hz) Frequency (Hz)
GRM Series (COG Char. 1kV) GRM Series (X7R Char. 250V)
100k ¢ 1K g
10k: K
3 100 |
D 10pF E 1000pF
kL [
L 22pF 10F
g 100 [ 47pF g 10000pF
N ~ [ 100000pF
[ 100pF 1
10} 7 X/
[ \\\W 100m ;
'F WY v
T T T TR T e w  ew 16
Frequency (Hz) Frequency (Hz)
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Continued from the preceding page.
m Impedance - Frequency Characteristics
GRM Series (X7R Char. 630V) GRJ Series (X7R Char. 250V)

For General Purpose
GRM/GRJ Series

1k (1)
1o0p @
E 1000pF <
5 (1) GRI21AR72E102KWJ1D 2
(2) GRI21BR72E103KWJ3L b
10F . (3) GRI31BR72E223KWJLL K3)
a E 10000pF © (4) GRI31CR72E473KWJ3L 5
~ [ 100000pF N (5) GRI31CR72E104KWJ3L o
1 (6) GRIS5DR72E105KWJ1L <
o
£ (]
L Y-
r >
100m | c
\/ : B
10m i i L 0.01 T TR TR
™ 10M 100M 16 M 10M 100M 16
Frequency (Hz) Frequency (Hz)
(]
o n
[
b
S 2
a (2]
GRJ Series (X7R Char. 630V) GR4 Series 2 2
1k g ([ONO)
<
100
10} £
3 @3 f 1000pF 100pF
£ (@ (1) GRI31BR72J102KWJLL r 3
i ) (2) GRI31BR72J222KWJ1L 10 | o =
(3) GRI31BR72J472KWJLL . F T
g (4) GRI31BR72J103KWJ1L [S. TN
~ (5) GRI32QR72J223KWJ1L N F 4700pF c o
(6) GRI32DR72J473KWJ1L 1 8 <
(7) GRJI43DR72J104KWJ1L £ n O
(8) GRISEDR72J224KWJ1L [ > T
01} i D 2
E Y= Y=
E 100m T 5
[ F 0 g
F [ O
0.01 L L L 10m L L L
M 10M 100M 16 M 10M 100M 1G6
Frequency (Hz) Frequency (Hz) c
o
.; S
S
==}
=
. . S 2
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1k £ - O
E 1K g =
£ E o
F E 3 5
L [ o ©
100 100 £ o
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10 P> 10k
% F100000pF 10000pF % 2200pF /

</

v
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oM 100M 1G

.
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H
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GRM/GRJ/GR4/GR7/G

Continued from the preceding page.
m Capacitance - AC Voltage Characteristics

/GA3 Series R

rence Data

pical Example)

For General Purpose
GRM/GRJ Series

GA3 Series (Type GF/GD, X7R Char.) GA3 Series (Type GB)
at Room Condition (25°C) at Room Condition (25°C)

60 60

40 40
%)
c
el 20

~ 20 =

® S R &
O Y S 10000pF
= g :
o) g0 g0
< 5} o 33000pF
= g §
e O -20 -20
> 56000pF \\
[
(@) -40 -40

-60 60

0 100 200 300 400 500 0 200 400 600 800 1000
AC Voltage [V(r.m.s.)] AC Voltage [V(r.m.s.)]

m Capacitance - DC Bias Characteristics

AC250V Type
GA2 Series

GR7 Series

20

0
2 (1) GR721AWOBB103KW01D
T = GR721AWOBB153KW01D
g © -20 GR721BWOBB223KWO3L
- ¥ g GR731AWO0BB223KW01D
S @ @ %) GR721BWOBB273KWO3L
8 < 2 .40 GR731AWOBB273KW01D
n O g ~~ GR731AWOBB333KW01D

>0 ©

] f—_” g 60 (1) ™ (2) GR731AWOBB103KW01D
b= © ~— GR731AWOBB153KW01D
N o GR731BWOBB223KWO1L
5] GR731BWOBB333KWO1L
-80 GR731CWOBBA473KWO3L
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Taping is the standard packaging method.

Bl Minimum Quantity Guide

For General Purpose
GRM/GRJ Series

. : Quantity (pcs.)
Dimensions (mm)
Part Number 2180mm Reel
1))
L W T Paper Tape Embossed Tape 5
GRM18 16 0.8 0.8 4,000 - g
1.0 4,000 - a
GRJ21/GRM21/GR721 2.0 1.25 g
1.25 - 3,000 <
(o]
1.0 4,000 - <
GRJ31/GRM31/GR731 3.2 1.6 1.25 - 3,000 5
16 - 2,000
1.0 4,000 -

- 1.25 - 3,000 o
Medium | o 130/GRM32 3.2 25 28
Voltage 15 - 2,000 g

>
2.0 - 1,000 g2
1.0 - 3,000 06
GRM42/GR442 45 2.0 <
15 - 2,000
15 - 1,000
GRJ43/GRM43/GR443 45 3.2 2.0 } 1,000 w
25 ] 500 T £
GRJS5/GRMS5/GR455 5.7 5.0 2.0 - 1,000 =R
©
GA242 45 2.0 15 - 2,000 58
15 - 1,000 23
AC250V | GA243 45 3.2 o=
2.0 - 1,000 St
GA255 5.7 5.0 2.0 - 1,000 o
1.0 - 3,000
GA342 45 2.0 15 - 2,000 5
2
2.0 - 2,000 g
15 ; 1,000 S
GA343 45 3.2 E
2.0 - 1,000 =
safety Std. 7 o0) 57 2.8 15 ; 1,000 3
Certification S
15 : 1,000 oy
2.0 : 1,000
GA355 5.7 5.0 2.5 - 500
2.7 - 500
2.9 - 500

M Tape Carrier Packaging
(1) Appearance of Taping
@ Embossed Tape ® Paper Tape

Bottom Tape: 0.05mm in thickness —
Base Tape: As specified in (2)

© o o o o |

===l

Packed Chips Chip Packed Chips Chip

Continued on the following page.
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?
D::» % Continued from the preceding page.
S  (2) Dimensions of Tape
[N
§s (@ Embossed Tape
O
E O]
8mm width, 4mm pitch Tape 12mm width, 8mm/4mm pitch Tape
2
9] 4.0£0.05, 15191
= D 1
8 2.0401 ﬂl.si—g'l 2.040.05 175401 0.25+0.1 8.0+0.1 2.0i'0.95 175401
—% / ~ 4.040.1 .
: > ald o ol O O e
S ke \ S | m
< ‘ T A S T TRAT — 218
%‘ N i TMT N i H | I | | T n | o
o S A e A n\va—— T T } ©y
i B R AV L Lo w,,\%§
° Direction of Feed Direction of Feed 3.7 max.
[eNN"))
e
]
30
F
L<> 0] Part Number A* B* Part Number A* B*
GRJ21/GRM21/GR721 145 295 GRM42/GR442/GA242/GA342 25 51
(Tz1.25mm) ' ’ GRJ43/GRM43/GR443/GA243/GA343 3.6 4.9
9 GRJ31/GRM31/GR731 20 36 GA352 3.2 6.1
EE (T=1.25mm) ' ' GRJ55/GRM55/GR455/GA255/GA355 5.4 6.1
ﬁ m
£ GRJ32/GRMS32 29 36 *1 4.0+0.1mm in case of GRMA42/GRA42/GA242/GA342
‘z g (T=1.25mm) *Nominal Value
% g.% *Nominal Value
% (in mm)
(@)
é ® Paper Tape (3) Dimensions of Reel
©
E
o . .
c 8mm width, 4mm pitch Tape
3]
=]
©
QE_ 4.0+0.1
40+0.1 15701 2.0+0.05 1.1 max
° -~ 1.7540.1 13.0+1.0 (Tape width 8mm)
k 17.0£1.0 (Tape width 12mm)
2010 OO o], ]
— A ﬁ S - .
~r - I ~F - i
i i R il I
e o I LS S AL Yoo P
i A A A\
OF kg
Direction of Feed © |8
221+0.8 7 t
Part Number A* B* ) )
GRM18 1.05 1.85
9.0 75 (Tape width 8mm)
GRJ21/GRM21/GR721 1.45 295 +1.0 )
(T=1.0mm) : . 13.0 -0 (Tape width 12mm)
GRM31/GR731
2.0 3.6
(T=1.0mm)
GRM32
2. .
(T=1.0mm) o 36
*Nominal Value
(in mm) (in mm)

Continued on the following page.
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(4) Taping Method

(@ Tapes for capacitors are wound clockwise. The
sprocket holes are to the right as the tape is pulled
toward the user.

® Part of the leader and part of the empty tape should be
attached to the end of the tape as shown at right.

® The top tape or cover tape and base tape are not
attached at the end of the tape for a minimum of 5
pitches.

@ Missing capacitors number within 0.1% of the number
per reel or 1 pc, whichever is greater, and are not
continuous.

(® The top tape or cover tape and bottom tape should not

protrude beyond the edges of the tape and should not
cover sprocket holes.

(® Cumulative tolerance of sprocket holes, 10 pitches:
+0.3mm.

@ Peeling off force: 0.1 to 0.6N in the direction shown at
right.

CO2E.pdf
10.12.20
3
g9 8
Q=
> O
o wn
-
g 04
5 s
O
Vacant section Chip mounting unit Vacant section 5 O
~ L
(]
c
) 5
©
t«— 160 min. —» [«— 190 min. —=t<— 210 min. — 2
[=}
- - (Top Tape or Cover Tape alone) Qo
Direction of feed f
o
«
>
c
(@)
(in mm)
i)
,2‘-9
b
7]
30
B
ISNO)
<
180° .
16510 >/ Top Tape or Cover Tape
pa - 8
o 2
) f~— Base Tape S @
'c (’)
c m
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g
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2 o

8.2

g o

S =m Storage and Operating Conditions

% % Operating and storage environment Use capacitors within 6 months of delivery.

(g 5 Do not use or store capacitors in a corrosive Check the solderability after 6 months or more.

15 atmosphere, especially where chloride gas, sulfide

" gas, acid, alkali, salt or the like are present. In FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
5 addition, avoid exposure to moisture. Before cleaning, RESULT, WORST CASE, IN A SHORT CIRCUIT
fg bonding or molding this product, verify that these AND CAUSE FUMING OR PARTIAL DISPERSION
§ processes do not affect product quality by testing the WHEN THE PRODUCT IS USED.

< performance of a cleaned, bonded or molded product

f; in the intended equipment. Store the capacitors

I} where the temperature and relative humidity do not

exceed 5 to 40 degrees centigrade and 20 to 70%.

m Handling

1. Vibration and impact
Do not expose a capacitor to excessive shock or
vibration during use.

2. Do not directly touch the chip capacitor, especially
the ceramic body. Residue from hands/fingers may
create a short circuit environment.

AC250V Type
GA2 Series

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT
AND CAUSE FUMING OR PARTIAL DISPERSION
WHEN THE PRODUCT IS USED.

Safety Standard
Certified GA3 Series

c
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EE
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m Caution (Rating)

1. Operating Voltage
When DC-rated capacitors are to be used in AC or ripple
current circuits, be sure to maintain the Vp-p value of the
applied voltage or the Vo-p which contains DC bias within
the rated voltage range.
When the voltage is applied to the circuit, starting or
stopping may generate irregular voltage for a transit
period because of resonance or switching. Be sure to use
a capacitor with a rated voltage range that includes these
irregular voltages.
When DC-rated capacitors are to be used in input circuits
from a commercial power source (AC filter), be sure to
use Safety Certified Capacitors because various
regulations for withstanding voltage or impulses,
established for all equipment, should be taken into
consideration.

Only for Applications For General Purpose
GRM/GRJ Series

AC250V Type
GA2 Series

Voltage DC Voltage DC+AC Voltage AC Voltage Pulse Voltage (1) Pulse Voltage (2)

Positional /\/\/\ I

Measurement Vo-p Vo-p Vp-p Vp-p Vp-p ,J

Safety Standard
Certified GA3 Series

2. Operating Temperature, Self-generated Heat, and
Load Reduction at High-frequency Voltage Condition
Keep the surface temperature of a capacitor below the
upper limit of its rated operating temperature range.

Be sure to take into account the heat generated by the
capacitor itself. When the capacitor is used in a high-
frequency voltage, pulse voltage, it may self-generate
heat due to dielectric loss.

(1) In the case of X7R char.

Applied voltage should be the load such as self-
generated heat is within 20°C on the condition of
atmosphere temperature 25°C. When measuring, use a
thermocouple of small thermal capacity -K of 0.1mm
in conditions where the capacitor is not affected by
radiant heat from other components or surrounding
ambient fluctuations. Excessive heat may lead to
deterioration of the capacitor's characteristics and
reliability. (Never attempt to perform measurement
with the cooling fan running. Otherwise, accurate
measurement cannot be ensured.)
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o

Continued on the following page.
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g8
D’:? g Continued from the preceding page.
-
S & (2) In case of COG, U2J char.
&3 Due to the low self-heating characteristics of low- <COG char., Rated Voltage: DC3.15kV>
(g 5 dissipation capacitors, the allowable electric power of The capacitors less than 22pF can be applied maximum
= these capacitors is generally much higher than that of 4.0kV peak to peak at 100kHz or less only for the ballast
X7R characteristic capacitors. or the resonance usage in the LCD backlight inverter
(%]
5 When a high frequency voltage that causes 20°C self- circuit.
§ heating to the capacitor is applied, it will exceed the <Capacitor Selection Tool>
_% capacitor's allowable electric power. We are also offering free software/the capacitor selection
= The frequency of the applied sine wave voltage should be tool: "Murata Medium Voltage Capacitors Selection Tool
9] . . . . . )
= less than 500kHz (less than 100kHz in the case of rated by Voltage Form," which will assist you in selecting a
IS} voltage: DC3.15kV). The applied voltage should be less suitable capacitor.
than the value shown in figure below. The software can be downloaded from Murata's Website.
In the case of non-sine wave that includes a harmonic (http://www.murata.com/designlib/mmcsv/index.html).
§ 9 frequency, please contact our sales representatives or By inputting capacitance values and the applied voltage
l; s product engineers. Excessive heat may lead to waveform of the specific capacitor series, this software
2 2 deterioration of the capacitor's characteristics and will calculate the capacitor's power consumption and list
§ 5 reliability. (Never attempt to perform measurement with suitable capacitors (non-sine wave is also available).
the cooling fan running. Otherwise, accurate
measurement cannot be ensured.)
3
% = The temperature of the surface
i g of capacitor: 125°C or less (including self-heating)
g 5 COG char., Rated Voltage: DC250V COG char., Rated Voltage: DC630V COG char., Rated Voltage: DC1kV
= 1000 1000 ‘ 10000
o2 | to 470pF
© 5 ) =y =
2 & & (630) & ‘
(@] 2. = 2. Lto 100pF
(] [} (%]
j=2} j=2) [=2)
£ to 100pF s g
c S e S S (1000)
£3
59 100 100 100
=] 6] 1 10 100 1000 1 10 100 1000 1 10 100 1000
8 Frequency (khzl ] Freaueney ] ] Frequency izl .
= COG char., Rated Voltage: DC3.15kV | U2J char., Rated Voltage: DC250V U2J char., Rated Voltage: DC630V
10000 } } } } HH ! 1000 1000 } to 680pF
—_ = = 1)
joN [oX o
: | to 22pF L& L (630
S 2710 47pF‘ S s 630 T, H000RF
% | % ‘ 4,700pF ‘ % N l
= L= to 4, p = N+ —— 2,200pF
S (3150) - o4 S o
2 2 e [ 2
[ 1 ® [
g 3 - 8
= L2 10,000pF =
1000 i 100 100
10 100 1000 1 10 100 (500)1000 1 10 100 (500)1000
Frequency [kHz] ! Frequency [kHz] Frequency [kHz]
U2J char., Rated Voltage: DC1kV U2J char., Rated Voltage: DC2kV U2J char., Rated Voltage: DC3.15kV
10000 10000 10000
3 < =
o o o
=) ‘ =) =)
o] S
2 1000 2 1000 N 220pF 2 (3150) | 0 33pF
H H @ N 4ATpF
5 k<) 5 100pF
E E 2
o o o
< < E
1000
100 1 10 100 (500)1000 100 1 10 100 (500)1000 1 10 100 1000
Frequency [kHz] Frequency [kHz] Frequency [kHz]

The sine-wave frequency VS allowable voltage
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MCaution [l
oV
a2

Continued from the preceding page. E %
3. Fail-safe 52
. . . . . ]
Failure of a capacitor may result in a short circuit. Be sure = %
to provide an appropriate fail-safe function such as a fuse _— FUSE (g %
on your product to help eliminate possible electric shock, D L
fire, or fumes. L (
. . . . AC IN %)
Please consider using fuses on each AC line if the == N 5
capacitors are used between the AC input lines and earth ( §
(line bypass capacitors), to prepare for the worst case, g
such as a short circuit. <
(]
>
jo
(0]

4. Test Condition for AC Withstanding Voltage

(1) Test Equipment
Tests for AC withstanding voltage should be made with
equipment capable of creating a wave similar to a
50/60 Hz sine wave.
If the distorted sine wave or overload exceeding the
specified voltage value is applied, a defect may be
caused.

(2) Voltage Applied Method
The capacitor's leads or terminals should be firmly
connected to the output of the withstanding voltage test
equipment, and then the voltage should be raised from
near zero to the test voltage. If the test voltage is applied
directly to the capacitor without raising it from near zero,
it should be applied with the zero cross.* At the end of the
test time, the test voltage should be reduced to near zero,
and then the capacitor's leads or terminals should be
taken off the output of the withstanding voltage test
equipment. If the test voltage is applied directly to the
capacitor without raising it from near zero, surge voltage
may occur and cause a defect.

AC250V Type
GA2 Series

Safety Standard
Certified GA3 Series
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Voltage sine wave

*ZERO CROSS is the point where voltage sine wave
passes 0OV. ov
- See the figure at right - zero cross

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT AND
CAUSE FUMING OR PARTIAL DISPERSION WHEN THE
PRODUCT IS USED.
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%

g o

E g B Caution (Soldering and Mounting)

s 1. Vibration and Impact 2. Circuit Board Material

(g 5 Do not expose a capacitor to excessive shock or vibration It is possible for the chip to crack by the expansion and
L during use. shrinkage of a metal board.

" Please contact us if you want to use our ceramic
5 capacitors on a metal board such as Aluminum.
®

S

=3

Qo

<’5t 3. Land Layout for Cropping PC Board

>

IS Choose a mounting position that minimizes the stress imposed on the chip during flexing or bending of the board.

[Component Direction] [Chip Mounting Close to Board Separation Point]

Locate chip
horizontal to the
direction in which
stress acts.

Chip arrangement
Worst A>C>B~D Best

AC250V Type
GA2 Series

<Example <Example
to be avoided> of improvement>

Continued on the following page.

Safety Standard
Certified GA3 Series
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Continued from the preceding page.
4. Reflow Soldering

For General Purpose
GRM/GRJ Series

@® When components are exposed to sudden heat, their . .
. b P [Standard Conditions for Reflow Soldering]
mechanical strength can be decreased due to the
extreme temperature changes which can cause flexing Infrared Reflow
and result in internal mechanical damage, which will Temperature () p—— ”
. R olaering
cause the parts to fail. In order to prevent mechanical Peak Temperature . Gradual é
damage, preheating is required for both the components 200°C ‘\C°°“”9 8
and the PCB board. Preheating conditions are shown in At S
Table 1. It is required to keep the temperature differential i;gg g
between the soldering and the components surface (AT) 130°C =
i Preheati =
as small as possible. reneating 5
@ Solderability of Tin plating termination chips might be
deteriorated when low temperature soldering profile Time
where peak solder temperature is below the Tin melting 60-120 seconds 30-60 seconds 2w
o ) . . > 0
point is used. Please confirm the solderability of Tin l; =
plating termination chips before use. Vapor Reflow g2
. . o N <
® When components are immersed in solvent after Temperature () = g 4}
3 . . R olaering
mounting, be sure to maintain the temperature difference Peak Temperature \.  Gradual
(AT) between the component and solvent within the » Cooling
range shown in the Table 1. AT "
170°C N - 2
150°C 3 =
Table 1 130°C 2w
i ©
Part Number Temperature Differential Preheating )
GL1118/21/31 AT=190°C 23
Gl 132/42/43/52/55 AT=<130°C PN Time 3 ‘q:j
60-120 seconds 20 seconds max. o
Recommended Conditions
. . <
Pb-Sn Solder L] (e Salar [Allowable Soldering Temperature and Time] 9
Infrared Reflow | Vapor Reflow g 5
Peak Temperature 230-250°C 230-240°C 240-260°C e RS 'g
o 270 IS
Atmosphere Air Air Air or N2 2 % = O
€ 260 °q
Pb-Sn Solder: Sn-37Pb g 250 % '8
Lead Free Solder: Sn-3.0Ag-0.5Cu 2 @/}\ T
o 240 %
g 230
o
%]
0 30 60 90
Soldering Time (sec.)
In the case of repeated soldering, the accumulated
soldering time must be within the range shown above.
Optimum Solder Amount for Reflow Soldering
@ Overly thick application of solder paste results in . .
y . PP ) i P [Optimum Solder Amount for Reflow Soldering]
excessive solder fillet height.
This makes the chip more susceptible to mechanical and
thermal stress on the board and may cause cracked
chips 0.2mm min.
@ Too little solder paste results in a lack of adhesive ( ) _ _
strength on the outer electrode, which may result in chips n section

breaking loose from the PCB.
@® Make sure the solder has been applied smoothly to the
end surface to a height of 0.2mm min.

Inverting the PCB
Make sure not to impose an abnormal mechanical shock on
the PCB.

Continued on the following page.

211



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

3
D:_ % Continued from the preceding page.
g é;:; 5. Flow Soldering
S = @ When components are exposed to sudden heat, their N .
3 E . P P [Standard Conditions for Flow Soldering]
= 6 mechanical strength can be decreased due to the
L? H . Temperature (C)
extreme temperature changes which can cause flexing Soldering
and result in internal mechanical damage, which will Peak Temperature . Gradual
& . .. . \, Cooling
S cause the parts to fail. Additionally, an excessively long AT
= . . . . . AN
3 soldering time or high soldering temperature results in 170°C
_% leaching by the outer electrodes, causing poor adhesion 150°C
<’5( or a reduction in capacitance value due to loss of contact 130°C Preheating
S between electrodes and end termination.
5 @ In order to prevent mechanical damage, preheating is
required for both the components and the PCB board. - Time

. L. . . . 60-120 seconds 5 seconds max.
Preheating conditions are shown in Table 2. It is required

to keep temperature differential between the soldering [Allowable Soldering Temperature and Time]
and the components surface (AT) as small as possible.
When components are immersed in solvent after
mounting, be sure to maintain the temperature difference
between the component and solvent within the range
shown in Table 2.

Do not apply flow soldering to chips not listed in Table 2.

270

AC250V Type
GA2 Series
o

260

250 %A%A
240

230

Soldering Temperature (C)

Table 2 0 10 20 30
Soldering Time (sec.)

Part Number Temperature Differential
GL18/21/31 AT=150C

In the case of repeated soldering, the accumulated
soldering time must be within the range shown above.

Safety Standard
Certified GA3 Series

Recommended Conditions

Pb-Sn Solder Lead Free Solder
Peak Temperature 240-250°C 250-260°C
Atmosphere Air N2

Pb-Sn Solder: Sn-37Pb
Lead Free Solder: Sn-3.0Ag-0.5Cu

c
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@ Optimum Solder Amount for Flow Soldering
The top of the solder fillet should be lower than the
thickness of components. If the solder amount is

excessively large, the risk of cracking is higher during T Up to Chip Thickness
board bending or under any other stressful conditions.

Adhesive
in section

Continued on the following page.
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Continued from the preceding page.

6. Correction with a Soldering Iron

® When sudden heat is applied to the components by use
of a soldering iron, the mechanical strength of the
components will decrease because the extreme
temperature change causes deformations inside the
components.
In order to prevent mechanical damage to the
components, preheating is required for both the
components and the PCB board.
Preheating conditions, (The "Temperature of the
Soldering Iron Tip", "Preheating Temperature,”
"Temperature Differential" between iron tip and the

Table 3

Temperature i Temperature
Part Number | of Soldering Preheating Differential | Atmosphere
Irontip | lemperature (AT)

GL118/21/31 | 350°C max. | 150°C min. | AT=<190°C air
G1132/42/43]/ : .
59/55 280°C max. | 150°C min. | AT=130C air

*Applicable for both Pb-Sn and Lead Free Solder.
Pb-Sn Solder: Sn-37Pb
Lead Free Solder: Sn-3.0Ag-0.5Cu

@ Optimum Solder Amount when re-working Using a
Soldering Iron
For sizes smaller than G[J[]18, the top of the solder fillet
should be lower than 2/3 of the thickness of the
component or 0.5mm whichever is smaller.
For sizes larger than G[[]21, the top of the solder fillet
should be lower than 2/3 of the thickness of the
component.
If the solder amount is excessive, the risk of cracking is
higher during board bending or under any other stressful
conditions.
A Soldering iron g3mm or smaller should be used.
It is also necessary to keep the soldering iron from
touching the components during the re-work.
Solder wire with g0.5mm or smaller is required for
soldering.

7. Washing
Excessive output of ultrasonic oscillation during cleaning
causes PCBs to resonate, resulting in cracked chips or
broken solder. Take note not to vibrate PCBs.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT AND
FUMING WHEN THE PRODUCT IS USED.

CO2E.pdf
10.12.20
3
g8
g o
T2
- [SNO)
components and the PCB), should be within the s
conditions of table 3. (g %
It is required to keep the temperature differential between e
the soldering Iron and the component's surface (AT) as ”
small as possible. 5
After soldering, do not allow the component/PCB to cool g
down rapidly. 2
The operating time for the re-working should be as short g
as possible. When re-working time is too long, it may IS
cause solder leaching, in turn causing a reduction of the 5
adhesive strength of the terminations.
3 0
58
()
30
B
2 (O]
(%]
o2
8H
52
n O
>0
o2
T 5
n g
()

QAE&QJ Solder Amount

( )

in section
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?
g8
g h
;3; g B Notice (Soldering and Mounting)
s 1. Construction of Board Pattern
(g % After installing chips, if solder is excessively applied to
L the circuit board, mechanical stress will cause destruction
" resistance characteristics to lower. To prevent this, be
5 extremely careful in determining shape and dimension
§ before designing the circuit board diagram.
2
Qo
<’5( Construction and Dimensions of Pattern (Example)
> .
= Flow Soldering
©) Chip Capacitor LXW 2 b -
Solder Resist
c 1.6X0.8 0.6-1.0 0.8-0.9 0.6-0.8
° t 2.0X1.25 1.0-1.2 0.9-1.0 0.8-1.1
L
5 8 ? 3.2X16 2.2-2.6 1.0-1.1 1.0-1.4
c>> % T 7 W Flow soldering : 3.2X1.6 or less available.
o N f 7 l
) g le—p—me——a—» /Land
< Reflow Soldering
LXW a b c
1.6X0.8 0.6-0.8 0.6-0.7 0.6-0.8
= 3 2.0X1.25 1.0-1.2 0.6-0.7 0.8-1.1
88 3.2X1.6 2.2-2.4 0.8-0.9 1.0-1.4
§ 2 3.2X25 2.0-2.4 1.0-1.2 1.8-2.3
4}
‘Q, 5 4.5X2.0 2.8-3.4 1.2-1.4 1.4-1.8
5 O
% = 45X3.2 2.8-3.4 1.2-1.4 2.3-3.0
@ 8 5.7X2.8 4.0-4.6 1.4-1.6 2.1-2.6
5.7X5.0 4.0-4.6 1.4-1.6 3.5-4.8
c (in mm)
2
®
£
g Dimensions of Slit (Example)
3]
=]
g Chip Capacitor Slit LXW d o
o ‘r/ismder Resist 16X08
d+ 2.0X1.25 - -
~ L
e ¥ 3.2X1.6 1.0-2.0 3.2-3.7
| / w 3.2X2.5 1.0-2.0 4.1-4.6
/ Land l 4.5X2.0 1.0-2.8 3.6-4.1
4.5X3.2 1.0-2.8 4.8-5.3
Preparing the slit helps flux cleaning and resin 5.7X28 1.0-4.0 4.4-4.9
coating on the back of the capacitor. 5.7X5.0 1.0-4.0 6.6-7.1
However, the length of the slit design should (in mm)
be as short as possible to prevent mechanical
damage in the capacitor.
A longer slit design might receive more severe
mechanical stress from the PCB.
Recommended slit design is shown in the
Table.

Continued on the following page.

214



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 101220

Notice 2.
o
g
Continued from the preceding page. E %
Land Layout to Prevent Excessive Solder T 2
[CNO)
Mounting Close to a Chassis Mounting with Leaded Components Mounting Leaded Components Later S E
d1 Lead Wire Connected Soldering Iron (2 24
Cha‘ssis to a Part Provided Ic.:ead Wire ?ft A S O]
e ‘ Vs Solder (Ground solder) Wlt’t] Lead Wires. cgnmnpe%r:gg Lgteﬁ
Examples 2
to Be Avoided — . 5
1 ILAdh i ( J ‘ ) ) — l Y) §
esive =
L Base board . ) U;{:g ) ) . o
L—Land Pattern in section in section in section g
d2 L
" "l di<d2 Solder Resist >
jo
Examples of 1 (@]
Improvements Solder Resist ; —
by the Land l I )
Division
; Sl
in section in section in section

AC250V Type
GA2 Series

2. Mounting of Chips

@ Thickness of adhesives applied
Keep thickness of adhesives applied (50-105um or more)
to reinforce the adhesive contact considering the
thickness of the termination or capacitor (20-70um) and
the land pattern (30-35um).

® Mechanical shock of the chip placer
When the positioning claws and pick-up nozzle are worn,
the load is applied to the chip while positioning is
concentrated in one position, thus causing cracks,
breakage, faulty positioning accuracy, etc.
Careful checking and maintenance are necessary to
prevent unexpected trouble.
An excessively low bottom dead point of the suction
nozzle imposes great force on the chip during mounting,
causing cracked chips. Please set the suction nozzle's
bottom dead point on the upper surface of the board.

Safety Standard
Certified GA3 Series

c
2
©
£
=
o
g
=
=
B
>
5
o
g
o

3. Soldering
(1) Limit of losing effective area of the terminations and (2) Flux Application
conditions needed for soldering. @ An excessive amount of flux generates a large quantity of

flux gas, causing deteriorated solderability. So apply flux
thinly and evenly throughout. (A foaming system is
generally used for flow soldering.)

@ Flux containing too high a percentage of halide may
cause corrosion of the outer electrodes without sufficient
cleaning. Use flux with a halide content of 0.2% max.

® Do not use strong acidic flux.

® Do not use water-soluble flux.*

(*Water-soluble flux can be defined as non rosin type flux
including wash-type flux and non-wash-type flux.)

Depending on the conditions of the soldering
temperature and/or immersion (melting time),
effective areas may be lost in some parts of the
terminations.

To prevent this, be careful in soldering so that any
possible loss of the effective area on the terminations
will securely remain at a maximum of 25% on all
edge length A-B-C-D-A of part with A, B, C, D, shown
in the Figure below.

A
(3) Solder
/ B The use of Sn-Zn based solder will deteriorate the
D b reliability of the MLCC.
Terminati Please contact our sales representative or product
ermination
c engineers on the use of Sn-Zn based solder in advance.

Continued on the following page.
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3
g8
;5_ g Continued from the preceding page.
B 4. Cleaning
;2, % Please confirm there is no problem in the reliability of the
g ?D‘ product beforehand when cleaning it with the intended
15 equipment.
" The residue after cleaning it might cause a decrease in
5 the surface resistance of the chip and the corrosion of the
E electrode part, etc. As a result it might cause reliability to
§ deteriorate. Please confirm beforehand that there is no
< problem with the intended equipment in ultrasonic
f; cleansing.
&
5. Resin Coating
Please use it after confirming there is no influence on the
‘é 9 product with the intended equipment before the resin
l; é coating and n.10Idi.ng. . .
§ S A cracked chip might be cgused at the coollng/h_eatlng
2 O cycle by the amount of resin spreading and/or bias
thickness.
The resin for coating and molding must be selected as
9 the stress is_ small when stiffening and the hygroscopic is
E g low as possible.
52
n O
2% m Rating
:,,‘_" E 1. Capacitance change of capacitor . Performance check by equipment
O
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(1) In the case of X7R char.
Capacitors have an aging characteristic, whereby
the capacitor continually decreases its
capacitance slightly if the capacitor is left on
for a long time. Moreover, capacitance might change
greatly depending on the surrounding temperature
or an applied voltage. Therefore, it is not likely to be
suitable for use in a time constant circuit.
Please contact us if you need detailed information.
(2) In the case of any char. except X7R
Capacitance might change a little depending on the
surrounding temperature or an applied voltage.
Please contact us if you intend to use this product
in a strict time constant circuit.

Before using a capacitor, check that there is no
problem in the equipment's performance and the
specifications.

Generally speaking, CLASS 2 (X7R char.) ceramic
capacitors have voltage dependence characteristics
and temperature dependence characteristics in
capacitance. Therefore, the capacitance value may
change depending on the operating condition in the
equipment.

Accordingly, be sure to confirm the apparatus
performance of receiving influence in a capacitance
value change of a capacitor, such as leakage current
and noise suppression characteristics.

Moreover, check the surge-proof ability of a
capacitor in the equipment, if needed, because the
surge voltage may exceed the specific value by the
inductance of the circuit.
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ISO 9001 Certifications

m Qualified Standards
The products listed here have been produced by ISO 9001
certified factory.

Plant

Fukui Murata Mfg. Co., Ltd.

Izumo Murata Mfg. Co., Ltd.

Okayama Murata Mfg. Co., Ltd.

Murata Electronics Singapore (Pte.) Ltd.

Beijing Murata Electronics Co., Ltd.

Wuxi Murata Electronics Co., Ltd.
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Design assistant tool SimSurfing
SimSurfing

MLCC is now available!

Design assistant tool "SimSurfing" has been updated
and you can now find and view any kind of characteristics of MLCCs.

Available function for MLCCs.

@ Products search

@ View frequency characteristics (S parameters, Z, R, X, Q, DF, L, )

® DC voltage bias characteristics (Absolute capacitance/change rate)
@ Temperature characteristics (Absolute capacitance/change rate)

(® AC voltage bias characteristics (Absolute capacitance/change rate)
(© Download SPICE netlist/ S parameter

@"'L‘..'} Y R R A et T 11 =TT = Pt LT Lo ) eI S——— I:E:IE

@ Select the Products T — ..-.-_.-..-. b [—
estiasarad 5 - CED O] O 0 0 e
=t m L] i F s
(1) By part number — -
(2) By performance e ]
- i -

@ (1) Search by Part number

Typing a part of part number in
<Part Number Select> box,
matched part numbers will be listed.

@. View characteristics

Clicking buttons in this area
with partnumber selected,

you can view any electrical mm— xﬁ. T
ATEECHERIES dreis Al 0 s : @ (2) Search by specification
— = Er s
i EHEEE - g T
S| W ' ! If the check box
S— ( — ’ - <Search function on/off> is enabled,
you can search parts by specification.
@ Data download )
You can download SPICE netlist @ — ,—@—
and S parameter files (S2P) = e [ Coosmmooonm T i
= | e =
'.:.:: A &I & BEWAS o -\.- I-I:"i AL g ™
~J L
| e
R e r— Bl e w1 e .\_ T T

These images are captured at August/2010. Be sure that this software will be updated frequently.

http://ds.murata.com/software/simsurfing/en-us/mlcc/
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(]
; Please check Murata's newsletter!
JEM:][ (g O | \l —j]F l | | \l V You can learn about electric parts with fun.
o

http://www.murata.com/products/emicon_fun/

EMICON COLUMN introduce hand-made columns with know-how of capacitors, inductors and EMI suppression filters.
m's CAFE is a relaxing easy eesay. Please make yourself at home with EMICON-FUN!

This banner is
the entrance of
register form

You can register from Murata Manufacturing Web site page TOP.
http://www.murata.com/
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] il 11 Eel 1 the & ] E Alirata Mewsbeiier
EMICDH-FUN! c:::.r-llc:\.r':".r.:r.l.r::'.ll: :l:ﬂ.:FleIII"uF n'lg:l::-:r: Irlrr\-rl:

FERCIM FUH? Wi dealalim

Capacitor Room
It guich G- hiove, Bnd indede
oty o cazacoton

: F*"-F;-'
Pampt =k
ol Mdl,g!tﬂnl'::r
Radbh g binak
it T

T

Recent artiches

Dt 10, 2000 NI

v Wi Sy vt ol Feien D Tpeies o Falind Gt

EATICOES L

“ EM g, or Re
o 'Ppressio, oom
; PSay ello 1o Ugher A
¥ Toductg News AT pov!
; nrrod_uczion Of "Simgy,
- Questionpyjpg Gire e

Expertly .
and gy 1iten ar

ety Uticles expy;
g TESSiOn fijgr

This o
umn gj,
from a8 aims to o
This I‘Whm is EMI?”‘: ide a bgic o
S st columy, ¢, e functiop,

Starts wj use
ith the question, "y, Sa(r) f US noise couf.?neaswes'
IS an EMp g, Crmeg,
ilter?" Sure pargg

http:/,
P//newsloter. Murata.co jp
——4.C0,jp/c

notice- =D2022R 0

219



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C02E pdf
sales representatives or product engineers before ordering. N
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 10 12 . 20

MANote:

1. Export Control
<For customers outside Japan>
No Murata products should be used or sold, through any channels, for use in the design, development, production, utilization, maintenance or operation of, or otherwise
contribution to (1) any weapons (Weapons of Mass Destruction [nuclear, chemical or biological weapons or missiles] or conventional weapons) or (2) goods or systems
specially designed or intended for military end-use or utilization by military end-users.
<For customers in Japan>
For products which are controlled items subject to the “Foreign Exchange and Foreign Trade Law” of Japan, the export license specified by the law is required for export.

2. Please contact our sales representatives or product engineers before using the products in this catalog for the applications listed below, which require especially high reliability
for the prevention of defects which might directly damage a third party's life, body or property, or when one of our products is intended for use in applications other than those
specified in this catalog.

@ Aircraft equipment (2 Aerospace equipment

@ Undersea equipment @ Power plant equipment

(® Medical equipment ® Transportation equipment (vehicles, trains, ships, etc.)

@ Traffic signal equipment Disaster prevention / crime prevention equipment

© Data-processing equipment @0 Application of similar complexity and/or reliability requirements to the applications listed above

3. Product specifications in this catalog are as of September 2010. They are subject to change or our products in it may be discontinued without advance notice. Please check
with our sales representatives or product engineers before ordering. If there are any questions, please contact our sales representatives or product engineers.

4. Please read rating and /NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.

5. This catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval
sheet for product specifications before ordering.

6. Please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that may occur in connection with the effect of our and/or
a third party's intellectual property rights and other related rights in consideration of your use of our products and/or information described or contained in our catalogs. In this
connection, no representation shall be made to the effect that any third parties are authorized to use the rights mentioned above under licenses without our consent.

7. No ozone depleting substances (ODS) under the Montreal Protocol are used in our manufacturing process.

Murata Manqucturing CO., I-I'do http;//www_murata_com/

Head Office International Division
1-10-1, Higashi Kotari, Nagaokakyo-shi, Kyoto 617-8555, Japan 3-29-12, Shibuya, Shibuya-ku, Tokyo 150-0002, Japan
Phone: 81-75-951-9111 Phone: 81-3-5469-6123 Fax: 81-3-5469-6155 E-mail: intl@murata.co.jp
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