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@ Part Numbering

(Part Number)

Chip Monolithic Ceramic Capacitors

o[ 101 o] ] [2] [ ]

B1
O 6 ©06 6 0 0

19 J10)

@Product ID ODimension (T) (Except GNM)
@sSeries Code Dimension (T)
Product ID Code Series 2 0.2mm
J Soft Termination Type 3 0.3mm
M Tin Plated Layer 5 0.5mm
GR 4 Only for Information Devices / Tip & Ring 6 0.6mm
7 Only for Camera Flash Circuit 7 0.7mm
GO M High Frequency fqr 8 0.8mm
Flow/Reflow Soldering 9 0.85mm
A Monolithic Microchip A 1.0mm
M D For Bonding B 1.25mm
GN M Capacitor Array C 1.6mm
L Low ESL Type D 2.0mm
R Controlled ESR Low ESL Type E 2.5mm
Lt A 8-termination Low ESL Type F 3.2mm
M 10-termination Low ESL Type M 1.15mm
GJ M High Frequency Low Loss Type N 1.35mm
GA 2 For AC250V (r.m.s.) Q 1.5mm
3 Safety Standard Certified Type R 1.8mm
S 2.8mm
X Depends on individual standards.
©Dimensions (LXW)
Code Dimensions (LXW) EIA OElements (GNM Only)
02 0.4X0.2mm 01005 Code Elements
03 0.6X0.3mm 0201 2 2-elements
05 0.5X0.5mm 0202 4 4-elements
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
M 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

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.



/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.
GTemperature Characteristics
Temperature Characteristic Codes Temperature Characteristics
Ref T t C it Ch Operating
eference emperature apacitance Change or
Code f Temperature Range
Public STD Code Temperature Range Temperature Coefficient & :
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 -25to 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 -25to0 85°C
2T TH *1 JIs 20°C 20 to 85°C -470+60ppm/°C -25to0 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 -25to 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 -25t0 85°C
3T TI*1 JIS 20°C 20 to 85°C -470£120ppm/°C -25t0 85°C
3U uJ*1 JIS 20°C 20 to 85°C -750+120ppm/°C -25to 85°C
4C CK*1 JIS 20°C 20 to 125°C 0+250ppm/°C -55 to 125°C
5C C0G *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 -55to 125°C
6P P2H *1 EIA 25°C 25 to 85°C -150+60ppm/°C -55to 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 25 to 125°C *6 -750+120ppm/°C -55 to 125°C
B1 B *2 JIS 20°C -25to 85°C +10% -25to0 85°C
B3 B JIS 20°C -25to 85°C +10% -25to 85°C
Cc7 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% -55 to 125°C
D8 X6T EIA 25°C -55 to 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% -55to 125°C
R3 R JIS 20°C -55 to 125°C +15% -55to 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
WO - - 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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Continued from the preceding page.
@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
3U - - 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 1.61 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 1.44
U 8.78 5.04 6.04 3.47 3.84 2.21
ORated Voltage @Capacitance
Code Rated Voltage Expressed by three-digit alphanumerics. The unit is picofarad
0E DC2.5V (p!:). The first and second figures are significant 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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Continued from the preceding page.
@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 CcA <1pF 0.1pF
p GOM p P
1.1to 9.9pF | 1pF Step and E24 Series
cA GRM/GJM =9.9pF 0.1pF
except CA GRM <5pF * 1pF
C +0.25pF
=<1pF 0.1pF
CcA 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 GIM =10pF E12 Series
G +2%
CA GQM =10pF 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 2180mm Embossed Taping
©OESR (LLR Only) D 180mm Paper Taping
Code ESR E 2180mm Paper Taping (LLL15)
EO1 100mQ K ©330mm 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

Function

Decoupling, Smoothing

Frequency Control/Tuning,
Impedance Matching

High Speed Decoupling

High Frequency

Optical Communications

Medium Voltage
High Frequency Snubber

Medium Voltage
LCD Backlight Inverter

-
(2]
c
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=

I

2
Q
o

<

Medium Voltage
Decoupling, Smoothing

Medium Voltage
Only for Camera Flash Circuit

Medium Voltage
Only for
Information Devices

AC Lines Noise Removal

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

250V/630V/1kV/2kV/3.15kV
Low Dissipation

3.15kV
Low Dissipation

250V/630V/1kV
High Capacitance

250V/630V/1kV
Soft Termination Type

350V
High Capacitance

2kv
High Capacitance

Safety Standard
Certified

Safety Standard
Certified

AC250V which meets
Japanese Law

High Capacitance

Class 1 TC's

250V/630V
Low Dissipation

250V/630V
Soft Termination Type

Series

GRM (X5R, X7R, Y5V etc.)
68pF—1004F

GNM
10pF-2.2F

GRM (C0G)
0.1pF-0.1uF

GRM (U2J etc.)

LLL
2200pF-10uF

LLR
1.0pF

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

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

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

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

GRM (CO0G, U2J)
10pF-10000pF

GRM (C0G)
5pF-47pF

GRM (X7R)
220pF-1pF

GRJ (X7R)
470pF-1pF

GR7
10000pF-47000pF

GR4
100pF-10000pF

Type GD 10pF-4700pF
Type GF 10pF-4700pF

Type GC 100pF-330pF
Type GF 470pF-4700pF
Type GB 10000pF-56000pF

GA2
470pF-0.1pF

GCM (X7R etc.)
100pF-47pF

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~ WN

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 p AT
GRMO022 |0.4£0.02(0.2 £0.02] 0.2 £0.02 [0.07 to 0.14] 0.13
GRMO33 ]0.640.030.3£0.03] 0.3£0.03 | 0.1t00.2 | 0.2
GRMI5X 0.25 £0.05

GRM153 |1.0£005(05:005[ 032003 | %1103 | 04
GRM155 0.5£0.05 [0.15 10 0.35] 0.3
GRM185 0.5 +0/-0.1

SR 116201 | 08201 2220CL 091005 | 05
GRM216 0.6+0.1

GRM219 0.85 0.1

SR 120201 1252012820} 021007 | 07
GRM21B8 125101

GRM316 0.6%0.1

"GRM319 |3.20.15(1.640.15 0.85 0.1

GRM31M 115101 031008 | 15
GRMB31C [ 3220216202 | 16+0.2

GRM329 085 015005

GRM32A 10+0/-02

GRM32M 115501

GRM32N 1352015 .
RN 132403 | 25:02 L9305 g3min. | 10
GRM32R 1802

GRM32D 20402

GRM32E 25102

e e
P

—c ‘ITH

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

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

TC

COG(5C)

U2J(7U)

LxW
[mm]

(02)

0.4x0.2
<01005>

0.6x0.3
(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 (3.2x1.6
(21) |(31)
<0805> [1206>

ated Voltage
Capacitance [vdc]

16
(10

10
(1A)

6.3
(0J)

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(1RO)

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)

3.0pF(3R0)

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(3R9)

4.0pF(4R0)

4.1pF(4R1)

4.2pF(4R2)

4.3pF(4R3)

4.4pF(4R4)

4 5pF(4R5)

4.6pF(4R6)

4.7pF(4R7)

4.8pF(4RS8)

4.9pF(4R9)

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

50
(1H)

50
(1H)

100| 50
(1E) |(1H)

100
(1E)

50
(1H)

100
(1E)

50
(1H)

50 | 25
(1H)|(1E)

50
(IH)

10
(1A)

50 | 10 | 50
(1H)|(1A)|(1H)

< >: EIA [inch] Code

Continued on the following page.
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Capacitance Table

Continued from the preceding page.

_ ex.6: T Dimension [mm]

TC COG(5C) U2J(7V)

LxW 0.4x0.2 0.6x0.31.0x0.5| 1.6x0.8 | 2.0x1.25 | 3.2x1.6 | 0.6x0.3 | 1.0x0.5 | 1.6x0.8 |2.0x1.25 |3.2x1.6

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

For General

0
2

i
n
b=
74
O

5.0pF(5R0)
5.1pF(5R1)
5.2pF(5R2)
5.3pF(5R3)
5.4pF(5R4)
5.5pF(5R5)
5.6pF(5R6)
5.7pF(5R7)
5.8pF(5R8)
5.9pF(5R9)
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]

COG(5C)

U2J(7V)

0.4x0.2
(02)
<01005>

06x03
(03)
<0201

1.0x0.5
(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>

3.6
(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)

0.1pF(104)

50
(1H)

50

(1H)

100
(1E)

50
(1H)

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

< >: EIA [inch] Code
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GMA Series

GMD Series

sales representatives or product engineers before ordering.
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_ ex.6: T Dimension [mm]

TC

P2H
(6P)

R2H
(6R)

S2H
(6S)

T2H
(6T)

LxW
[mm]

1.0x05
(15)
<0402>

0.6x0.3
(03)
<0201>)

1.0x0.5
(15)
<0402>)

0.6x0.3
(03)
<0201>)

1.0x05
(15)
<0402>)

0.6x0.3
(03)
<0201>

1.0x05
(15)
<0402>

ated Voltage

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 shownin [].

12

50
(1H)

< >: EIA [inch] Code
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Capacitance Table

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

Low 0402 0.6x0.3 1.0x0.5 1.6x0.8
(02) (03) (15) (18)
[mml 10055 <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)| (03)|(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)
0.334F(334)
0.47pF(474)
0.68F(684)
1.0pF(105)
2.2UF(225)

T8
O =
c O
[T
s
o x
Lo

Array
GNM Series

Low ESL
LLCI Series

High-Q
GJM Series

GQM Series

High Frequency

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

| suuRata ”
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Capacitance Table

Continued from the preceding page.
LxW 2.(2?}-.)25 3.(23X1]5.6 3.(23X22).5
Lt <0805> <1206> <1210>
Rated Voltage|100| 50 | 25 | 16 | 10 |6.3 | 4 |100| 50 | 25 | 16 | 10 |6.3| 4 |100| 50 | 35 | 25 | 16 | 10 |6.3| 4
Capacitance [vdc]|(2A)|(1H)|(1E) |(1C)|(1A)| (0J) |(0G)|(2A) |(1H) |(1E) |(1C)|(1A) | (0) |(0G)|(2A)| (1H)|(YA)| (1E) |(1C) |(1A)| (0J) |(0G)
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)
0.68uF(684)
1.0pF(105)
2.2uF(225)
4.7uF(475)
10pF(106)
22uF(226)
4A7uF(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.

For General
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i
n
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74
O

Array
GNM Series

Low ESL
LLI Series

High-Q
GJM Series

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

o] OB0E T E005
[mml| <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)
0.10pF(104)
0.15pF(154)
0.224F(224)
0.33uF(334)
0.47pF(474)
0.68uF(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)|(03) |(0G)|(OE)|(1E)|(1C)|(1A){(0J) |(OG)|(1E) |(1C)|(1A)|(03)|(0G)| (1E)|(1A)| (0J) |(OG)
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.

Low | 04x0.2 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) |(LH)|(1E)|(1C)|(L1A)[(0J)|(2A) |(1H)|(1E)|(1C)|(1A)| (0J) |(0G)
68pF(680) | |
100pF(101) I
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)
0.101F(104)
0.15F(154)
0.224uF(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

For General

[%]
2
@
)
=
[
O]

Array
GNM Series

Low ESL
LLCI Series

High-Q
GJM Series

GQM Series

High Frequency

Continued on the following page.

Monolithic Microchip
GMA Series

For Bonding
GMD Series

Product Information
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For Bonding Monolithic Microchip High Frequency High-Q Low ESL Array For General
GJM Series LL] Series GNM Series

GMD Series

Product Information

0
2

@
(4]
=
a4
O

GQM Series

GMA Series

Continued from the preceding page.

« 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.

LxW
[mm]

2.0x1.25
(21)
<0805>

3.2x1.6
(31)
<1206>

3.2x2.5
(32)
<1210>

100
(2A)

Rated Voltage
Capacitance [Vdc]

(1E)

25 | 16

(1)

10
(1A)

6.3
(09)

16
(1)

10
(1A)

6.3
(09)

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

0.10§F(104)

0.151F(154)

0.22uF(224)

0.334F(334)

0.4TUF(474)

0.68UF(684)

1.0pF(105) ]

6, B

2.2UF(225)

9,B

4.7uF(475)

10pF(106)
221F(226)
47uF(476)
100pF(107)

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

16

< >: EIA [inch] Code

CO2E.pdf
10.12.20

Capacitance Table
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Temperature Compensating Type COG(5C) Characteristics

CO2E.pdf
10.12.20

Fcl
Q=
LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> g g
Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H) N4
Capacitance Tolerance Part Number Lo
0.1pF(R10) | +0.05pF(W) GRMO0335C1HR10WD01D | GRM1555C1HR10WAQ1D
| +01pF®) | | GRMO335CI1HRI0BDOID | GRM1555C1HR10BAOID
0.2pF(R20) | +0.05pF(W) | GRM0225C1CR20WDO05L | GRMO0335C1HR20WD01D | GRM1555C1HR20WA01D
| +0.1pF(B) | GRM0225C1CR20BDO5L | GRM0335C1HR20BDOID | GRM1555C1IHR20BAOID | 7
0.3pF(R30) | +0.05pF(W) | GRM0225C1CR30WD05L | GRMO0335C1HR30WD01D | GRM1555C1HR30WA01D Eg
| +0.1pF(B) | GRM0225C1CR30BDO5SL | GRM0335C1HR30BDOLD | GRM1555C1IHR30BAOLD | <3
0.4pF(R40) | +0.05pF(W) | GRM0225C1CR40WDO5L | GRMO0335C1HR40WD01D | GRM1555C1HR40WA01D O
| +0.1pF(B) | GRM0225C1CR40BDO5L | GRM0335C1HR40BDOID | GRM1555C1HR40BAOID |
0.5pF(R50) | +0.05pF(W) | GRM0225C1CR50WDO0O5L | GRM0335C1HR50WD01D | GRM1555C1HR50WA01D
| +0.1pF(B) | GRM0225C1CR50BDOSL | GRM0335C1HRS0BDOID | GRM1555C1IHRSOBAOID |
0.6pF(R60) | +0.05pF(W) | GRM0225C1CR60WDO05SL | GRMO0335C1HR60WD01D | GRM1555C1HR60WAO01D @
| +0.1pF(B) | GRM0225C1CR60BDOSL | GRM0335C1HR60BDOLD | GRM1555C1IHRG0BAOLD | BT
0.7pF(R70) | £0.05pF(W) | GRMO225CICR70WDOSL | GRMO335CIHR70WDOLD | GRM1555CIHR70WAOLD 20
+0.1pF(B) GRMO0225C1CR70BDO5L GRMO0335C1HR70BD01D GRM1555C1HR70BA01D = j
0.8pF(R80) | +0.05pF(W) | GRM0225C1CR80WDO0O5L | GRM0335C1HR80WDO01D | GRM1555C1HR80WA01D
| +0.1pF(B) | GRM0225C1CR80BDOSL | GRM0335C1HR80BDOID | GRM1555C1IHRS0BAOID |
0.9pF(R90) | +0.05pF(W) | GRM0225C1CR90WDO5L | GRMO0335C1HR90WD01D | GRM1555C1HR90WAO01D
| +0.1pF(B) | GRM0225C1CR90BDOSL | GRM0335C1HRI0BDOID | GRM1555C1IHRO0BAOID |
1.0pF(IRO) | #0.05pF(W) | GRMO225C1CIROWDOSL | GRMO33SCIHIROWDOID | GRM1S55CIHIROWAOLD o %
+0.1pF(B) GRMO0225C1C1R0BDO5L GRMO0335C1H1R0BDO01D GRM1555C1H1ROBAO1D -8, n
| £0.25pF(C) | GRM0225C1CIROCDO5L | GRM0335C1HIROCDOID | GRM1555C1HIROCAOID | =
1.1pF(1R1) | +0.05pF(W) | GRM0225C1C1R1WDO5L | GRM0335C1H1R1IWDO1D | GRM1555C1H1R1WAOQ1D ©
| +0.1pF(B) | GRM0225C1CIR1BDOSL | GRM0335C1H1R1BDOID | GRM1555CIHIRIBAOID |
| £0.25pF(C) | GRM0225C1CIR1CDOSL | GRM0335C1HIR1CDOID | GRM1555CIHIRICAOLD |
1.2pF(1R2) | +0.05pF(W) | GRM0225C1C1R2WDO0O5L | GRM0335C1H1R2WDO01D | GRM1555C1H1R2WAOQ1D -
| +0.1pF(B) | GRM0225C1CIR2BDO5SL | GRM0335C1H1R2BDOID | GRM1555C1HIR2BAOID | £ 8
| £0.25pF(C) | GRM0225C1CIR2CDO5SL | GRM0335C1H1R2CDOID | GRM1555C1IHIR2CAOID | =3
1.3pF(IR3) | #0.05pF(W) | GRMO225CICIR3WDOSL | GRMO335CIHIRSWDOID | GRMIS55CIHIRSWAOLD L2
| _*0.1pF(B) | GRMO225CICIRSBDOSL | GRMOSSSCIHIRSBDOID | GRMLSSS5CIHIRSBAOLD =©
+0.25pF(C) | GRMO0225C1C1R3CDO5L | GRMO0335C1H1R3CD0O1D | GRM1555C1H1R3CA01D
1.4pF(1R4) | +0.05pF(W) | GRM0225C1C1R4WDO0O5L | GRM0335C1H1R4WDO01D | GRM1555C1H1R4WAOQ1D
| #0pF(B) | GRMO0225CICIRABDOSL | GRMO3ISCIHIRABDOD | GRMISSSCIHIR4BAOLD 2
+0.25pF(C) GRMO0225C1C1R4CDO5L GRMO0335C1H1R4CD01D GRM1555C1H1R4CA01D § »
1.5pF(IRS) | #0.05pF(W) | GRMO225C1CIRSWDOSL | GRMO335CIHIRSWDOID | GRMIS55CIHIRSWAOLD s E
| _*0.1pF(B) | GRMO225CICIRSBDOSL | GRMOS3SCIHIRSBDOLD | GRMLSSS5CIHIRSBAOLD £<
+0.25pF(C) | GRMO0225C1C1R5CDO5SL | GRMO0335C1H1R5CD0O1D | GRM1555C1H1IR5CA01D %(29
1.6pF(1R6) | +0.05pF(W) | GRMO225C1CIRGWDOSL | GRMO33SCIHIRGWDOLD | GRM1SS5CIHIREWAOLD é
+0.1pF(B) GRMO0225C1C1R6BDO5L | GRM0335C1H1R6BD01D | GRM1555C1H1R6BA01D
| £0.25pF(C) | GRM0225C1CIR6CDOSL | GRM0335C1HIR6CDOID | GRM1555C1IHIR6CAOID |
L.7pF(IR7) | #0.05pF(W) | GRMO225CICIR7WDOSL | GRMO33SCIHIR7WDO1D | GRMISS5CIHIR7WAOLD o 0
| _*0.1pF(B) | GRMO225CICIR7BDOSL | GRMOS35CIHIR7BDOID | GRMLSSSCIHIR7BAOLD 54
+0.25pF(C) | GRMO0225C1C1R7CDO5SL | GRMO0335C1H1R7CD0O1D | GRM1555C1H1R7CA01D g;g
1.8pF(1R8) | +0.05pF(W) | GRM0225C1C1R8WDO5L | GRM0335C1H1R8WDO1D | GRM1555C1H1R8WAOQ1D 5=
| %0.1pF(B) | GRMO0225C1C1R8BDOSL | GRM0335C1HIRS8BDOID | GRM1555C1HIRS8BAOID | O
| £0.25pF(C) | GRM0225C1C1R8CDOSL | GRMO0335C1HIRS8CDOID | GRM1555C1HIRSCAOLD |
1.9pF(1R9) | +0.05pF(W) | GRM0225C1C1R9WDO5L | GRM0335C1H1R9WDO1D | GRM1555C1H1IR9WAOQ1D
| +0.1pF(B) | GRM0225C1CIR9BDO5SL | GRMO335CI1HIR9BDOID | GRM1555CIHIR9BAOID 8
| %0.25pF(C) | GRM0225C1CIRICDOSL | GRM0335CIHIRICDOID | GRM1555C1IHIRICAOID | &
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code “E
o
. . . . . =}
(Part Number) O empereture Characiersics  @Raed vorage @capoonce B
O 6006 606 006 6060 @Capacitance Tolerance @Individual Specification Code  {®Packaging* o

Packaging Code in Part Number shows STD 180mm Reel Taping. *GRMO022: D is applicable.
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Temperature Compensating Type COG(5C) Characteristics

=R
25
8 g LXW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
2.0pF(2R0) | +0.05pF(W) | GRMO0225C1C2ROWDO5L | GRM0335C1H2ROWDO01D | GRM1555C1H2ROWAOQ1D
| 0.1pF(B) | GRMO0225C1C2ROBDO5L | GRMO335C1H2ROBDOID | GRM1555CIHZROBAOID -
| +0.25pF(C) | GRM0225C1C2ROCDO5L | GRMO335C1H2ROCDOID | GRM1555CIH2ROCAOLD
_g 2.1pF(2R1) | +0.05pF(W) | GRM0225C1C2R1WDO0O5L | GRM0335C1H2R1WD01D | GRM1555C1H2R1WA01D
238 | +0.1pF(B) | GRMO0225C1C2R1BDOSL | GRMO335C1H2R1BDOID | GRM1555CIH2R1BAOID
<3 | +0.25pF(C) | GRMO0225C1C2R1CDOSL | GRMO335C1H2RICDOID | GRM1555CIH2RICAOLD
o 2.2pF(2R2) | +0.05pF(W) | GRM0225C1C2R2WDO05L | GRM0335C1H2R2WD01D | GRM1555C1H2R2WA01D
| +0.1pF(B) | GRMO0225C1C2R2BDO5L | GRMO335C1H2R2BDOID | GRM1555CIH2R2BAOID
| +0.25pF(C) | GRMO0225C1C2R2CDO5L | GRMO335C1H2R2CDOID | GRM1555CIH2R2CAOID
2.3pF(2R3) | +0.05pF(W) | GRM0225C1C2R3WDO05L | GRM0335C1H2R3WD01D | GRM1555C1H2R3WA01D
U, | +0.1pF(B) | GRMO0225C1C2R3BDO5SL | GRMO335C1H2R3BDOID | GRM1555C1H2R3BAOLD
@ | +0.25pF(C) | GRMO0225C1C2R3CDOSL | GRMO335C1H2R3CDOID | GRM1555CIH2R3CAOLD
20 2.4pF(2R4) | +0.05pF(W) | GRMO225C1C2RAWDOSL | GRMOS3SCIHZRAWDOLD | GRM1S55CIHZRAWAOLD
- j +0.1pF(B) GRM0225C1C2R4BD0O5L GRMO0335C1H2R4BD01D GRM1555C1H2R4BA01D
| +0.25pF(C) | GRMO0225C1C2RACDOSL | GRMO335C1HZRACDOID | GRM1555CIH2RACAOLD -
2.5pF(2R5) | +0.05pF(W) | GRM0225C1C2R5WDO05L | GRM0335C1H2R5WD01D | GRM1555C1H2R5WA01D
| +0.1pF(B) | GRMO0225C1C2REBDOSL | GRMO335C1H2REBDOID | GRM1555CIH2REBAOLD
| +0.25pF(C) | GRMO0225C1C2RECDOSL | GRMO335C1H2RECDOID | GRM1555CIH2RECAOLD -
o3 % 2.6pF(2R6) | +0.05pF(W) | GRMO225C1C2R6WDOSL | GRMOS3SCIHZREWDOLD | GRM1S55CIHZRE6WAOLD
-g, 2 +0.1pF(B) GRM0225C1C2R6BDO05L GRMO0335C1H2R6BD01D GRM1555C1H2R6BA01D
f% | +0.25pF(C) | GRMO0225C1C2R6CDOSL | GRMO335C1HZR6CDOID | GRM1555CIH2RE6CAOLD
2.7pF(2R7) | +0.05pF(W) | GRM0225C1C2R7WDO0O5L | GRM0335C1H2R7WD01D | GRM1555C1H2R7WA01D
| +0.1pF(B) | GRMO0225C1C2R7BDO5L | GRMO335C1H2R7BDOID | GRM1555CIH2R7BAOID
| +0.25pF(C) | GRMO0225C1C2R7CDO5L | GRMO335C1H2R7CDOID | GRM1555C1H2R7CAOLD
= 2.8pF(2R8) | +0.05pF(W) | GRM0225C1C2R8WDO5L | GRM0335C1H2R8WD01D | GRM1555C1H2R8WAO01D
£ 8 | +0.1pF(B) | GRMO0225C1C2R8BDO5SL | GRMO335C1HZR8BDOID | GRM1555C1H2REBAOID
=3 | +0.25pF(C) | GRMO0225C1C2R8CDO5L | GRMO335C1HZRECDOID | GRM1555CIH2RECAOID
E 2.9pF(2R9) | £0.05pF(W) | GRMO225C1C2RIWDOSL | GRMO335CIH2ROWDOLD | GRMI5S55CIHZRIWAOLD
= | _*0.1pF(B) | GRMO0225C1C2ROBDOSL | GRMO33SCIHZRIBDOID | GRMLSS5CIHZROBAOLD
+0.25pF(C) | GRM0225C1C2R9CDO5L | GRMO0335C1H2R9CDO1D | GRM1555C1H2R9CA01D
3.0pF(3R0O) | +0.05pF(W) | GRM0225C1C3ROWDO0O5L | GRM0335C1H3R0WD01D | GRM1555C1H3ROWAO01D
= | _*0.1pF(B) | GRM0225C1C3ROBDOSL | GRMOIISCIHIROBDOID | GRMISSSCIHIROBAOLD
gw +0.25pF(C) | GRMO0225C1C3ROCDO5L | GRMO0335C1H3ROCD0O1D | GRM1555C1H3R0OCA01D
S § 3.1pF(R1) | £0.05pF(W) | GRMO225C1C3RIWDOSL | GRMO33S5CIHSRIWDOLD | GRMISS55CIHSRIWAOLD
-ég | _*0.1pF(B) | GRMO0225CIC3RIBDOSL | GRMO33SCIHIRIBDOID | GRMLSS5CIHIRIBAOLD
3O +0.25pF(C) | GRM0225C1C3R1CDO5L | GRMO0335C1H3R1CDO01D | GRM1555C1H3R1CA01D
é 3.2pF(3R2) | +0.05pF(W) | GRMO225C1C3R2WDOSL | GRMOS3SCIHIR2WDOLD | GRM1S55CIHIR2WAOLD
+0.1pF(B) GRMO0225C1C3R2BDO05L GRMO0335C1H3R2BD01D GRM1555C1H3R2BA01D
| +0.25pF(C) | GRMO0225C1C3R2CDO5L | GRMO335C1H3R2CDOID | GRM1555C1H3R2CAOID
& 0 3.3pF(3R3) | £0.05pF(W) | GRMO225C1C3R3WDOSL | GRMO335CIHSRSWDOLD | GRM1555CIHSRSWAOLD
5E | _*0.1pF(B) | GRMO0225CIC3R3BDOSL | GRMO33SCIHIR3BDOID | GRMLSS5CIHIRSBAOLD
ég +0.25pF(C) | GRM0225C1C3R3CDO5L | GRMO0335C1H3R3CDO01D | GRM1555C1H3R3CA01D
5 3.4pF(3R4) | +0.05pF(W) | GRMO225C1C3RAWDOSL | GRMOS3SCIHIRAWDOLD | GRM1S55CIHIRAWAOLD
+0.1pF(B) GRMO0225C1C3R4BD05L | GRMO0335C1H3R4BD01D | GRM1555C1H3R4BA01D
| +0.25pF(C) | GRMO0225C1C3RACDOSL | GRMO335C1H3RACDOID | GRM1555C1H3RACAOID
3.5pF(3R5) | +0.05pF(W) | GRM0225C1C3R5WD05L | GRMO0335C1H3R5WD01D | GRM1555C1H3R5WAQ01D
: | *0.1pF(B) | GRM0225CIC3RSBDOSL | GRMOIISCIHIRSBDOID | GRMISSSCIHIRSBAOLD
E +0.25pF(C) | GRM0225C1C3R5CDO5L | GRMO0335C1H3R5CDO01D | GRM1555C1H3R5CA01D
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3]
> . . . . .
g cuumen ot croscmics Snmevonge e
@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

[
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
3.6pF(3R6) | +0.05pF(W) | GRM0225C1C3R6WDO5L | GRM0335C1H3R6WD01D | GRM1555C1H3R6WAOQ1D
| +0.1pF(B) | GRMO0225C1C3R6BDO5L | GRMO335C1H3R6BDOID | GRM1555CIH3R6BAOLD
| +0.25pF(C) | GRM0225C1C3R6CDO5L | GRMO335C1H3R6CDOID | GRM1555CIH3R6CAOLD
3.7pF(3R7) | £0.05pF(W) | GRM0225C1C3R7WD05L | GRMO0335C1H3R7WD01D | GRM1555C1H3R7WA01D _g
| $0.1pF(B) | GRMO0225C1C3R7BDO5SL | GRMO335C1H3R7BDOID | GRM1555CIH3R7BAOLD - 33
| +0.25pF(C) | GRMO0225C1C3R7CDO5SL | GRMO335C1H3R7CDOID | GRM1555CIH3R7CAOID <3
3.8pF(3R8) | +0.05pF(W) | GRM0225C1C3R8WD05L | GRMO0335C1H3R8WD01D | GRM1555C1H3R8WAQ01D O
| +0.1pF(B) | GRMO0225C1C3R8BDO5L | GRMO335C1H3R8BDOID | GRM1555CIH3R8BAOLD
| +0.25pF(C) | GRM0225C1C3R8CDO5L | GRMO335C1H3RECDOID | GRM1555CIH3R8CAOLD |
3.9pF(3R9) | *0.05pF(W) | GRM0225C1C3R9WDO5L | GRMO0335C1H3ROWDO01D | GRM1555C1H3ROWAQ01D
| +0.1pF(B) | GRMO0225C1C3R9BDOSL | GRMO335CIH3RIBDOID | GRM1555CIH3RIBAOID - U,
| +0.25pF(C) | GRMO0225C1C3RICDOSL | GRMO335CIH3RICDOID | GRM1555CIH3RICAOID | BT
4.0pF(4R0) | 0.05pF(W) | GRM0225CIC4ROWDOSL | GRMOS3SCLHAROWDOLD | GRMLSSSCIHAROWAOLD 20
+0.1pF(B) GRMO0225C1C4R0BDO5L GRMO0335C1H4R0BD01D GRM1555C1H4R0BAO01D -4
| +0.25pF(C) | GRM0225C1CAROCDO5L | GRMO335C1HAROCDOID | GRM1555CIHAROCAOLD
4.1pF(4R1) | £0.05pF(W) | GRM0225C1C4R1WDO5L | GRMO0335C1H4R1WD01D | GRM1555C1H4R1IWA01D
| +0.1pF(B) | GRMO0225C1CARIBDOSL | GRMO335C1HARIBDOID | GRM1555CIHARIBAOLD -
| +0.25pF(C) | GRMO0225C1CAR1CDOSL | GRMO335CIHARICDOID | GRM1555CIHARICAOLD -
4.2pF(AR?) | *0.05pF(W) | GRM0225CIC4RZWDOSL | GRMOS3SCLHARZWDOLD | GRMLSSSCIHARZWAOLD of
+0.1pF(B) GRM0225C1C4R2BDO05L GRMO0335C1H4R2BD01D GRM1555C1H4R2BA01D -g, 0
| +0.25pF(C) | GRMO0225C1C4R2CDO5L | GRMO335C1HAR2CDOID | GRM1555CIHAR2CAOLD f§
4.3pF(4R3) | +0.05pF(W) | GRM0225C1C4R3WDO5L | GRMO0335C1H4R3WD01D | GRM1555C1H4R3WA01D
| +0.1pF(B) | GRMO0225C1CAR3BDO5SL | GRMO335C1HAR3BDOID | GRM1555CIHAR3BAOLD -
| +0.25pF(C) | GRMO0225C1CAR3CDOSL | GRMO335C1HAR3CDOID | GRM1555CIHAR3CAOLD
4.4pF(4R4) | +0.05pF(W) | GRM0225C1C4R4WDO05L | GRM0335C1H4R4WD01D | GRM1555C1H4R4WA01D >
| +0.1pF(B) | GRMO0225C1CAR4BDOSL | GRMO335C1H4R4BDOID | GRM1555CIHARABAOLD £ 8
| +0.25pF(C) | GRMO0225C1C4RACDOSL | GRMO335C1H4RACDOID | GRM1555CIHARACAOLD =3
4.5pF(4RS) | +0.05pF(W) | GRMO0225C1CARSWDOSL | GRMO335CIHARSWDOLD | GRM1S55CIHARSWAOLD o Iz
| *O.1pF(B) | GRMO225CICARSBDOSL | GRMO335CIHARSBDOID | GRMISSSCIHARSBAOLD e
+0.25pF(C) | GRMO0225C1C4R5CD0O5L | GRMO0335C1H4R5CD01D | GRM1555C1H4R5CA01D
4.6pF(4R6) | +0.05pF(W) | GRM0225C1C4R6WDO5L | GRMO0335C1H4R6WD01D | GRM1555C1H4R6WA01D
| :01pF) | GRMGZ2SCICARGBD0SL | GRMOSHECINARGBDOID | GRMISSSCINARGBAVID 2
+0.25pF(C) | GRM0225C1C4R6CDO5L | GRMO0335C1H4R6CD0O1D | GRM1555C1H4R6CA01D §m
4.7pF(4RT) | 20.05pF(W) | GRMO225CLCARTWDOSL | GRMO33SCIHARTWDOLD | GRMLSSSCLHARTWAQLD $5
| *0.IpF(B) | GRM0225C1CAR7BDOSL | GRMO3ISCIHARTBDOLD | GRMISSSCIHARTBAOLD 2g
+0.25pF(C) | GRMO0225C1C4R7CD0O5L | GRMO0335C1H4R7CD01D | GRM1555C1H4R7CA01D %(29
4:8PF(4R8) | +0.05pF(W) | GRMO225CICRBWDOSL | GRMOSSSCLHARBWDOLD | GRMISSSCLHARBWAOLD g
+0.1pF(B) GRM0225C1C4R8BD0O5L GRMO0335C1H4R8BD01D GRM1555C1H4R8BA01D
| +0.25pF(C) | GRMO0225C1CAR8CDOSL | GRMO335C1HARECDOID | GRM1555CIHARECAOLD
4.9pF(4R9) | 20.05pF(W) | GRM0225CLC4ROWDOSL | GRMOI3SCIHARIWDOLD | GRMLSSSCLHAROWAQLD -
| *0.IpF(B) | GRM0225C1C4RIBDOSL | GRMO3ISCIHARIBDOLD | GRMISSSCIHARIBAOLD -
+0.25pF(C) | GRMO0225C1C4R9CD0O5L | GRMO0335C1H4R9CD01D | GRM1555C1H4R9CA01D ngag
5.0pF(5R0) | +0.05pF(W) | GRM0225C1C5RO0WDO5L | GRMO0335C1H5ROWD01D | GRM1555C1H5ROWAQ1D 5=
| +0.1pF(B) | GRMO0225C1C5ROBDO5L | GRMO335C1HSROBDOID | GRM1555CIHSROBAOID - = O
| +0.25pF(C) | GRMO0225C1C5ROCDO5L | GRMO335C1HSROCDOLD | GRM1555CIHSROCAOLD |
5.1pF(5R1) | +0.05pF(W) | GRM0225C1C5RIWDO05L | GRM0335C1H5R1IWDO01D | GRM1555C1H5RIWAO01D
| “01pFE) | GRMO225CICSRIBDOSL | GRUOSIECIMGRIBDOID | GRMISSSCIHERIBAOID
+0.25pF(C) | GRMO0225C1C5R1CDO5L | GRMO0335C1H5R1CD01D | GRM1555C1H5R1CA01D g
| +0.5pF(D) | GRMO0225C1C5R1DDOSL | GRMO335C1HSRIDDOID | GRM1555CIHSRIDAOLD | g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code é
s
o
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Temperature Compensating Type COG(5C) Characteristics

=R
25
8 ; LXW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
5.2pF(5R2) | +0.05pF(W) | GRM0225C1C5R2WDO0O5L | GRMO0335C1H5R2WD01D | GRM1555C1H5R2WA01D
| +0.1pF(B) | GRMO0225C1C5R2BDO5L | GRMO335C1H5R2BDOID | GRM1555CIH5R2BAOID -
| +0.25pF(C) | GRMO0225C1C5R2CDO5L | GRMO335C1H5R2CDOID | GRM1555CIHSR2CAOID
4 | +0.5pF(D) | GRMO0225C1C5R2DDO5L | GRMO335C1H5R2DDOID | GRM1555CIHSR2DA0ID
?g 5.3pF(5R3) | +0.05pF(W) | GRM0225C1C5R3WDO05L | GRM0335C1H5R3WD01D | GRM1555C1H5R3WA01D
< | :01pF) | GRMOZ2SCICIRABDUSL | GRUOSHECINGRIBOOID | GRMISSSCIHGRIBAOID
o +0.25pF(C) | GRMO0225C1C5R3CD0O5L | GRMO0335C1H5R3CD0O1D | GRM1555C1H5R3CA01D
| +0.5pF(D) | GRMO0225C1C5R3DDO5L | GRMO335C1H5R3DDOID | GRM1555CIHSR3DAOID -
5.4pF(5R4) | +0.05pF(W) | GRM0225C1C5R4WDO05L | GRMO0335C1H5R4WD01D | GRM1555C1H5R4WA01D
| +0.1pF(B) | GRMO0225C1C5R4BDOSL | GRMO335C1HSR4BDOID | GRM1555CIHSRABAOLD -
U, | +0.25pF(C) | GRMO0225C1C5RACDOSL | GRMO335C1HSRACDOID | GRM1555CIHSRACAOLD -
2% | +0.5pF(D) | GRMO0225C1C5RADDOSL | GRMO335C1HSRADDOID | GRM1555CIHSRADAOLD -
20 5.5pF(SRS) | 0.05pFW) | GRM0225CICSRSWDOSL | GRMOS3SCLHSRSWDOLD | GRMLSSSCIHSRSWAOLD
= j +0.1pF(B) GRM0225C1C5R5BDO5L GRMO0335C1H5R5BD01D GRM1555C1H5R5BA01D
| +0.25pF(C) | GRMO0225C1C5RECDOSL | GRMO335C1HSRECDOID | GRM1555CIHSRECAOLD
| +0.5pF(D) | GRMO0225C1C5REDDOSL | GRMO335CI1HSREDDOID | GRM1555CIHSREDAOID -
5.6pF(5R6) | +0.05pF(W) | GRM0225C1C5R6WDO05L | GRMO0335C1H5R6WD01D | GRM1555C1H5R6WAOQ01D
| +0.1pF(B) | GRMO0225C1C5R6BDOSL | GRMO335C1HSR6BDOID | GRM1555CIHSREBAOLD -
of | 0259F(C) | GRMO225C1CSR6CD05L | GRMOSIECISROCODID | GRMISSSCLHERGCAVID
-g, 2 +0.5pF(D) GRM0225C1C5R6DDO5L GRMO0335C1H5R6DD01D GRM1555C1H5R6DA01D
- 5.7pF(GR7) | 0.05pF(W) | GRMO225C1CSR7TWDOSL | GRMOSSCIHSR7WDOID | 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
£ 8 | +0.1pF(B) | GRM0225C1C5R8BDOSL | GRMO0335C1HSR8BDOID | GRM1555CIHSR8BAOID
| 025PF(C) | GRMO225CICSRICODSL | GRUOSSECINSRACDOID | GRMISSSCIHSRICAOLD
E % +0.5pF(D) GRMO0225C1C5R8DD05L | GRM0335C1H5R8DD01D | GRM1555C1H5R8DA01D
20 5.9pF(GR9) | $0.05pF(W) | GRM0225C1CSRIWDOSL | GRMOSSSCIHSROWDOID | GRMISSSCIHSROWAOLD
+0.1pF(B) GRMO0225C1C5R9BD0O5L | GRMO0335C1H5R9BD01D | GRM1555C1H5R9BA01D
| +0.25pF(C) | GRMO0225C1C5ROCDOSL | GRMO335CI1HSRICDOID | GRM1555CIHSRICAOLD -
= | +0.5pF(D) | GRM0225C1C5R9DDOSL | GRMO335C1HSRIDDOID | GRM1555CIHSRODAOID
§ » 6.0pF(6R0O) | +0.05pF(W) | GRM0225C1C6ROWDO5L | GRMO0335C1H6ROWDO01D | GRM1555C1H6ROWAQ01D
25 | -01pFE) | GRMO225CICOROBDOSL | GRUOSSECIHGROBDOID | GRMISSSCIHGROBAOID
£ | 0.25pF(C) | GRMO225C1C6ROCDOSL | GRMOS3SCIHEROCDOID | GRMISSSCLHGROCAOLD
3O +0.5pF(D) GRMO0225C1C6RODD0O5L | GRM0335C1H6RODD01D | GRM1555C1H6RODA01D
S 6.1pF(6RY) | 20.05pF(W) | GRMO225CICERLWDOSL | GRMOS3SCLHGRIWDOLD | GRMISSSCIHGRIWAOLD
+0.1pF(B) GRMO0225C1C6R1BDO5L GRMO0335C1H6R1BD01D GRM1555C1H6R1BAO01D
| +0.25pF(C) | GRMO0225C1C6R1CDOSL | GRMO335C1HERICDOID | GRM1555CIHERICAOID -
o | +05pF(D) | GRM0225C1C6R1DDOSL | GRMO335C1HGR1DDOID | GRM1555CIHER1DAOID -
52 6.2pF(6R2) | +0.05pF(W) | GRM0225C1C6R2WDOSL | GRMOSSSCIHERZWDOID | GRMISSSCIHGR2WAOLD
82 | 0.1pF(®) | GRMO225C1C6R2BDOSL | GRMO335CIHER2BDOID | GRMISSSCLHGR2BAOLD
53 | #0.25pF(C) | GRMO225CICER2CDOSL | GRMOS3SCLHGRECDOLD | GRMISSSCIHGR2CAOLD
+0.5pF(D) GRMO0225C1C6R2DD05L | GRMO0335C1H6R2DD01D | GRM1555C1H6R2DA01D
6.3pF(6R3) | +0.05pF(W) | GRM0225C1C6R3WD05L | GRMO0335C1H6R3WD01D | GRM1555C1H6R3WAQ01D
| +0.1pF(B) | GRM0225C1C6R3BDOSL | GRMO335C1H6R3BDOID | GRM1555CIHER3BAOID -
| :025pF(C) | GRMGZ2SCICERACDUSL | GRMOSHECINGRSCDOID | GRMISSSCIHGRACAOID
E +0.5pF(D) GRMO0225C1C6R3DD05L | GRM0335C1H6R3DD01D | GRM1555C1H6R3DA01D
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3]
> . . . . .
g Cunumen Ot croscmics Snmevonge e
@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

[
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) | GRM0225C1C6R4WDO0O5L | GRMO0335C1H6R4WD01D | GRM1555C1H6R4WAO01D
| +0.1pF(B) | GRMO0225C1C6R4BDOSL | GRMO335CI1HER4BDOID | GRM1555CIHERABAOID
| +0.25pF(C) | GRMO0225C1C6RACDOSL | GRMO335C1HBRACDOID | GRM1555CIHERACAOLD -
| +0.5pF(D) | GRMO0225C1C6RADDOSL | GRMO335C1HERADDOID | GRM1555CIHERADAOLD | 4
6.5pF(6R5) | +0.05pF(W) | GRM0225C1C6R5WDO0O5L | GRMO0335C1H6R5WD01D | GRM1555C1H6R5WAO01D Eg
| 010FB) | GRMOZZSCACORSBDUSL | GRMOGISCIHGRSBDOLD | GRMISSSCIHBRSPAVID <z
+0.25pF(C) GRM0225C1C6R5CDO5L GRMO0335C1H6R5CD01D | GRM1555C1H6R5CA01D O
| +0.5pF(D) | GRMO0225C1C6RSDDOSL | GRMO335C1HEREDDOID | GRM1555CIHERSDAOID -
6.6pF(6R6) | +0.05pF(W) | GRM0225C1C6R6WDO5L | GRM0335C1H6R6WD01D | GRM1555C1H6R6WAOQ01D
| +0.1pF(B) | GRMO0225C1C6RGBDOSL | GRMO335C1HER6BDOID | GRM1555CIHEREBAOLD
| +0.25pF(C) | GRMO0225C1C6R6CDO5L | GRMO335C1HBR6CDOID | GRM1555CIHBRECAOLD U,
| +0.5pF(D) | GRMO0225C1C6R6DDOSL | GRMO335C1HEREDDOID | GRM1555CIHEREDAOID | BT
6.7PF(6R7) | +0.05pF(W) | GRMO225CICER7WDOSL | GRMOS3SCLHGRWDOLD | GRMISSSCIHGRTWAOLD 20
+0.1pF(B) GRMO0225C1C6R7BDO5L | GRMO0335C1H6R7BD01D | GRM1555C1H6R7BAO1D -4
| +0.25pF(C) | GRMO0225C1C6R7CDO5L | GRMO335C1HBR7CDOID | GRM1555CIHER7CAOLD
| +0.5pF(D) | GRMO0225C1C6R7DDO5L | GRMO335C1HER7DDOID | GRM1555CIHER7DAOLD
6.8pF(6R8) | +0.05pF(W) | GRM0225C1C6R8WD0O5L | GRM0335C1H6R8WD01D | GRM1555C1H6R8WAO01D
| +0.1pF(B) | GRMO0225C1C6R8BDOSL | GRMO335C1HER8BDOID | GRM1555CIHER8BAOID
025F(C) | GRMOZZSCICORBCD0SL | GRMO3SCIHGROCODID | GRMISSSCLHGRACAOLD o
+0.5pF(D) GRM0225C1C6R8DDO5L GRMO0335C1H6R8DD01D | GRM1555C1H6R8DA01D 5
6.99F(6R9) | 0.05pF(W) | GRMO225CICERIWDOUSL | GRMO33SCIHGRIWDOID | GRMLSSSCIHGRIWAOLD T8
+0.1pF(B) GRM0225C1C6R9BDO5L GRMO0335C1H6R9BD01D | GRM1555C1H6R9BA01D
| +0.25pF(C) | GRMO0225C1C6RICDOSL | GRMO335CIHBRICDOID | GRM1S55CIHBRICAOLD
| +0.5pF(D) | GRMO0225C1C6RIDDOSL | GRMO335CIHERIDDOID | GRM1555CIHERIDAOID
7.0pF(7R0O) | +0.05pF(W) | GRM0225C1C7ROWDO0O5L | GRM0335C1H7RO0WD01D | GRM1555C1H7ROWAO01D -
| +0.1pF(B) | GRMO0225C1C7ROBDOSL | GRMO335C1H7ROBDOID | GRM1555CIH7ROBAOID - -z
| +0.25pF(C) | GRMO0225C1C7ROCDO5L | GRMO335C1H7ROCDOID | GRM1555CIH7ROCAOLD - 53
| +0.5pF(D) | GRM0225C1C7RODDO5L | GRMO335C1H7RODDOID | GRM1555CIH7RODAOLD - Lz
7.1pF(7R1) | 0.05pF(W) | GRMO225CIC7TRIWDOSL | GRMO33SCIH7RIWDOID | GRMISSSCIHTRIWAOLD 2o
+0.1pF(B) GRM0225C1C7R1BDO0O5L GRMO0335C1H7R1BD01D | GRM1555C1H7R1BA01D
| +0.25pF(C) | GRMO0225C1C7R1CDO5L | GRMO335CIH7RICDOID | GRM1555CIH7RICAOID -
| +0.5pF(D) | GRMO0225C1C7RIDDOSL | GRMO335CIH7RIDDOID | GRM1555CIH7RIDAOID - =
7.2pF(7R2) | +0.05pF(W) | GRM0225C1C7R2WDO05L | GRM0335C1H7R2WDO01D | GRM1555C1H7R2WA01D § n
| H0107B) | GRMOZZSCICTREBD05L | GRMOGHECIHIRZBOOLD | CRMISSSCIATRIBAVID
| +0.25pF(C) | GRMO225CIC7R2CDOSL | GRMO335CIH7R2CDOID | GRMISSSCIHTR2CAOLD 2<
+0.5pF(D) GRM0225C1C7R2DD0O5L GRMO0335C1H7R2DD01D | GRM1555C1H7R2DA01D % (E_-)
7:3pF(TR3) | *0.05pF(W) | GRMO225CLCTR3WDOSL | GRMO33SCIHTRIWDOID | GRMISSSCIHTRIWAOLD g
+0.1pF(B) GRM0225C1C7R3BDO05L GRMO0335C1H7R3BD01D | GRM1555C1H7R3BA01D
| +0.25pF(C) | GRMO0225C1C7R3CDOSL | GRMO335C1H7R3CDOID | GRM1555CIH7R3CAOID
| +0.5pF(D) | GRM0225C1C7R3DDO5L | GRMO335C1H7R3DDOID | GRM1555CIH7R3DAOLD > w
74pF(7R4) | 0.05pF(W) | GRMO225CIC7TRAWDUSL | GRMO33SCIH7RAWDOID | GRMISSSCIHTRAWAOLD §¢
| *01pF(B) | GRMO225CIC7R4BDOSL | GRMO335CIH7RABDOID | GRMISSSCIHTRABAOLD g
+0.25pF(C) GRM0225C1C7R4CDO5L GRMO0335C1H7R4CD01D | GRM1555C1H7R4CA01D 5=
| +0.5pF(D) | GRMO0225C1C7RADDO5SL | GRMO335C1H7RADDOID | GRM1555C1H7RADAOID - o
7.5pF(7R5) | +0.05pF(W) | GRM0225C1C7R5WDO05L | GRM0335C1H7R5WD01D | GRM1555C1H7R5WAO01D
| +0.1pF(B) | GRMO0225C1C7RSBDOSL | GRMO335CI1H7REBDOID | GRM1555CIH7RSBAOID -
502597 | GRMOZZSCICIRSCDUSL | GRMOGHECIHIRSCOOLD | GRMISSSCIATRSCAVID
+0.5pF(D) GRM0225C1C7R5DDO0O5L GRMO0335C1H7R5DD01D | GRM1555C1H7R5DA01D g
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code “E
g
g
o
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Temperature Compensating Type COG(5C) Characteristics

=R
25
8 g LXW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
N4 Rated Volt. [Vdc] 16(1C) 50(1H) 50(1H)
Lo Capacitance Tolerance Part Number
7.6pF(7R6) | +0.05pF(W) | GRM0225C1C7R6WDO05L | GRM0335C1H7R6WD01D | GRM1555C1H7R6WAO01D
| +0.1pF(B) | GRMO0225C1C7R6BDOSL | GRMO335CIH7R6BDOID | GRM1555CIH7REBAOID
| +0.25pF(C) | GRMO0225C1C7R6CDOSL | GRMO335CIH7R6CDOID | GRM1555CIH7RECAOLD
4 | +0.5pF(D) | GRMO0225C1C7R6DDOSL | GRMO335C1H7R6DDOID | GRM1555CIH7REDAOID
?g 7.7pF(7R7) | +£0.05pF(W) | GRM0225C1C7R7WDO05L | GRMO0335C1H7R7WD01D | GRM1555C1H7R7WA01D
< | :01pF) | GRMOZSCICTRTBD0SL | GRMOSHECINTRTBDOID | GRMISSSCINTRTBAVID
o +0.25pF(C) GRM0225C1C7R7CDO5L GRMO0335C1H7R7CDO01D GRM1555C1H7R7CA01D
| +05pF(D) | GRM0225C1C7R7DDOSL | GRMO335C1H7R7DDOID | GRM1555C1H7R7DAOID
7.8pF(7R8) | +0.05pF(W) | GRM0225C1C7R8WDO05L | GRM0335C1H7R8WD01D | GRM1555C1H7R8WA01D
| +0.1pF(B) | GRMO0225C1C7R8BDOSL | GRMO335C1H7R8BDOID | GRM1555CIH7REBAOID
U, | +0.25pF(C) | GRM0225C1C7R8CDOSL | GRMO335C1H7R8CDOID | GRM1555CIH7RECAOLD
2% | +0.5pF(D) | GRMO0225C1C7R8DDOSL | GRMO335C1H7R8DDOID | GRM1555CIH7RSDAOLD
20 7.9pF(7RY) | 0.05pFW) | GRMO225CICTROWDOSL | GRMO3SCLHTROWDOLD | GRMLSSSCIHTROWAOLD
- j +0.1pF(B) GRMO0225C1C7R9BDO5L GRMO0335C1H7R9BD01D GRM1555C1H7R9BA01D
| +0.25pF(C) | GRMO0225C1C7ROCDOSL | GRMO335CIH7RICDOID | GRM1S55CIH7RICAOLD
| +0.5pF(D) | GRMO0225C1C7RODDOSL | GRMO335CIH7RIDDOID | GRM1555CIH7RIDAOID -
8.0pF(8RO) | +0.05pF(W) | GRM0225C1C8ROWDO05L | GRMO0335C1H8ROWDO01D | GRM1555C1H8ROWAQ1D
| +0.1pF(B) | GRMO0225C1C8ROBDOSL | GRMO335C1HSROBDOID | GRM1555CIH8ROBAOLD
of | 0259F(C) | GRMO225C1CHR0CD0SL | GRMOSISCIHGROCODID | GRMISSSCLHBROCAVID
-g, 2 +0.5pF(D) GRM0225C1C8R0ODDO5L GRMO0335C1H8R0ODDO01D GRM1555C1H8RODA01D
- 8.1pF(ER1) | $0.05pF(W) | GRMO225CICBRIWDOSL | GRMOS3SCIHEBRIWDOID | GRMISSSCIHSRLWAOLD
+0.1pF(B) GRMO0225C1C8R1BDO5L | GRM0335C1H8R1BD01D | GRM1555C1H8R1BAO1D
| +0.25pF(C) | GRMO0225C1C8RICDOSL | GRMO335CI1H8RICDOID | GRM1555CIH8RICAOLD
| +0.5pF(D) | GRMO0225C1C8RIDDOSL | GRMO335C1H8RIDDOID | GRM1555CIH8RIDAOID
= 8.2pF(8R2) | +0.05pF(W) | GRM0225C1C8R2WDO5L | GRM0335C1H8R2WD01D | GRM1555C1H8R2WAO01D
£ 8 | +0.1pF(B) | GRM0225C1C8R2BDOSL | GRMO0335C1H8R2BDOID | GRM1555C1H8R2BAOID
| 025PF(C) | GRMO225CICORACDOSL | GRMOS3HCIMERZCDOID | GRMISSSCIHBR2CADID
E % +0.5pF(D) GRMO0225C1C8R2DD0O5L | GRM0335C1H8R2DD01D | GRM1555C1H8R2DA01D
20 8.3pF(ER3) | 0.05pFW) | GRM0225C1CBRIWDOSL | GRMOSSSCIHBRIWDOID | GRMISSSCIHERSWAOLD
+0.1pF(B) GRMO0225C1C8R3BDO0O5L | GRM0335C1H8R3BD01D | GRM1555C1H8R3BA01D
| +0.25pF(C) | GRMO0225C1C8R3CDOSL | GRMO335C1H8R3CDOID | GRM1555CIH8R3CAOLD
= | +05pF(D) | GRM0225C1C8R3DDOSL | GRMO335C1H8R3DDOID | GRM1555CIH8R3DAOID
§ o 8.4pF(8R4) | +0.05pF(W) | GRM0225C1C8R4WDO05L | GRM0335C1H8R4WDO01D | GRM1555C1H8RAWAO1D
25 | “01pFE) | GRMO225CICORABDOSL | GRUOSSECIMERABDOID | GRMISSSCIHORABADID
£ | 0.25pF(C) | GRMO225C1CBRACDOSL | GRMOS3SCIHERACDOID | GRMISSSCLHERACAOLD
50 +0.5pF(D) GRMO0225C1C8R4DD0O5L | GRM0335C1H8R4DD01D | GRM1555C1H8R4DA01D
S B.5pF(BRS) | 20.05pF(W) | GRMO225CICBRSWDOSL | GRMOS3SCLHERSWDOLD | GRMISSSCLHERSWAOLD
+0.1pF(B) GRM0225C1C8R5BDO0O5L GRMO0335C1H8R5BD01D GRM1555C1H8R5BA01D
| +0.25pF(C) | GRMO0225C1C8RECDOSL | GRMO335C1H8RECDOID | GRM1555CIH8RECAOID
o | +0.5pF(D) | GRMO0225C1C8RSDDOSL | GRMO335C1HSREDDOID | GRM1555CIH8REDAOID -
52 8.6PF(ER6) | +0.05pF(W) | GRMO225C1CBROWDOSL | GRMOSSSCIHBROWDOID | GRMISSSCIHEROWAOLD
82 | 0.1pF(B) | GRMO225C1CBREBDOSL | GRMO335CIHERGBDOID | GRMISSSCLHERGBAOLD
53 | #0.25pF(C) | GRMO225CICBR6CDOSL | GRMOS3SCLHERGCDOLD | GRMISSSCIHSRGCAOLD
+0.5pF(D) GRMO0225C1C8R6DDO5L GRMO0335C1H8R6DD01D GRM1555C1H8R6DA01D
8.7pF(8R7) | +0.05pF(W) | GRM0225C1C8R7WDO05L | GRM0335C1H8R7WDO01D | GRM1555C1H8R7WAO01D
| +0.1pF(B) | GRM0225C1C8R7BDOSL | GRMO335C1H8R7BDOID | GRM1555CIH8R7BAOID
| :025pF(C) | GRMGZ2SCICERTCDUSL | GRMOSHECIWERTCDOLD | GRMISSSCIHERTCAOID
E +0.5pF(D) GRMO0225C1C8R7DDO0O5L | GRM0335C1H8R7DD01D | GRM1555C1H8R7DA01D
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3}
S ) . ) ) )
g cunume Ot croscmics Snmeaoonge e
@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

[
2
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) | GRM0225C1C8R8WD0O5L | GRMO0335C1H8R8WD01D | GRM1555C1H8R8WA01D
| +0.1pF(B) | GRMO0225C1C8R8BDO5L | GRMO335C1HBREBDOID | GRM1555CIHBRSBAOLD -
| +0.25pF(C) | GRMO0225C1C8R8CDO5L | GRMO335C1HBRECDOID | GRM1555CIHBR8CAOLD
| +0.5pF(D) | GRM0225C1C8R8DDO5SL | GRMO335C1HSREDDOID | GRM1555CIHSRSDAOLD | 8
8.9pF(8RY) | +0.05pF(W) | GRM0225C1C8R9WDO5L | GRM0335C1H8R9WD01D | GRM1555C1H8ROWAO01D Eg
| H010FB) | GRMOZZSCACOROBDUSL | GRMOGIECIHGROBDOLD | CRMISSSCIHBRSBAVID <z
+0.25pF(C) GRMO0225C1C8RIOCD0O5L | GRMO0335C1H8ROCD01D | GRM1555C1H8R9CAQ01D O
| +0.5pF(D) | GRM0225C1C8RIDDOSL | GRMO335C1HBRIDDOID | GRM1S55CIHBRIDAOLD |
9.0pF(9R0) | +0.05pF(W) | GRM0225C1C9ROWDO5L | GRMO0335C1H9ROWDO1D | GRM1555C1HI9ROWAQ01D
| +0.1pF(B) | GRMO0225C1C9ROBDOSL | GRMO335C1HIROBDOID | GRM1555CIHIROBAOLD
| £0.25pF(C) | GRMO0225C1COROCDOSL | GRMO335CIHIROCDOID | GRM1S55CIHOROCAOLD U,
| 0.5pF(D) | GRMO0225C1CORODDOSL | GRMO335C1HIRODDOID | GRM1555CIHORODAOLD BT
9-1pF(9R1) | +0.05pF(W) | GRM0225CICORIWDOSL | GRMO335CIHORIWDOLD | GRM1S55CIHORIWAOLD 20
+0.1pF(B) GRM0225C1C9R1BDO5L | GRMO0335C1H9R1BDO01D | GRM1555C1H9R1BAQ01D -3
| £0.25pF(C) | GRMO0225C1CORICDOSL | GRMO335CIHIRICDOID | GRM1555CIHORICAQLD
| +0.5pF(D) | GRMO0225C1CORIDDOSL | GRMO335CIHIRIDDOID | GRM1555CIHOR1DAOLD
9.2pF(9R2) | +0.05pF(W) | GRMO0225C1C9R2WDO0O5L | GRMO0335C1H9R2WD01D | GRM1555C1H9R2WAO01D
| 0.1pF(B) | GRMO0225C1COR?BDOSL | GRMO335CIHIR2BDOID | GRM1555CIHIR2BAOID
025pFC) | GRMOZZSCICORZCD0SL | GRMOSCINOR2CODID | GRMISSSCIHORZCAOLD o
+0.5pF(D) GRMO0225C1C9R2DD0O5L | GRMO0335C1H9R2DD01D | GRM1555C1H9R2DA01D 5
9.3pF(9R3) | 0.05pF(W) | GRMO225CICORIWDUSL | GRMO33SCIHIR3WDOID | GRMISSSCIHIR3WAOLD T8
+0.1pF(B) GRM0225C1C9R3BD0O5L | GRMO0335C1HI9R3BD01D | GRM1555C1H9R3BA01D
| £0.25pF(C) | GRMO0225C1COR3CDOSL | GRMO335CIHIR3CDOID | GRM1555CIHIR3CAOLD
| +0.5pF(D) | GRMO0225C1COR3DDOSL | GRMO335C1HIR3DDOID | GRM1555CIHIR3DAOLD
9.4pF(9R4) | +0.05pF(W) | GRM0225C1C9R4WDO05L | GRMO0335C1H9R4WD01D | GRM1555C1HIR4WA01D -
| +0.1pF(B) | GRMO0225C1C9R4BDO5L | GRMO335CIHIRABDOID | GRM1555CIHIRABAOLD -z
| +0.25pF(C) | GRMO0225C1CIRACDO5L | GRMO335CIHIRACDOID | GRM1555CIHIRACAOLD =3
| +0.5pF(D) | GRMO0225C1CORADDOSL | GRMO335CIHIRADDOID | GRM1555CIHOR4DA0LD Lz
9.5pF(9RS) | +0.05pF(W) | GRMO225CICORSWDUSL | GRMO33SCIHIRSWDOID | GRMISSSCIHIRSWAOLD 2o
+0.1pF(B) GRM0225C1C9R5BDO0O5L | GRMO0335C1HI9R5BD01D | GRM1555C1H9R5BA01D
| £0.25pF(C) | GRMO0225C1COR5CDOSL | GRMO335CLHIRSCDOLD | GRM1555CIHORSCAQLD -
| +0.5pF(D) | GRMO0225C1C9R5DDO5L | GRMO335C1HIRSDDOID | GRM1555CIHIRSDAOLD | =
9.6pF(9R6) | +0.05pF(W) | GRM0225C1C9R6WDO5L | GRM0335C1H9R6WD01D | GRM1555C1H9R6WAO01D § 0
| H0107B) | GRMOZZ5CICORGBD0SL | GRMOGHECIHORGBDOLD | CRMISSSCIHORGBAVID
| +0.25pF(C) | GRMO225CICORGCDOSL | GRMO335CIHIRGCDOID | GRMISSSCIHIRGCAOLD 2<
+0.5pF(D) GRM0225C1C9R6DDO5L | GRMO0335C1H9R6DD01D | GRM1555C1H9R6DA01D % (29
9.7pF(ORT) | *0.05pF(W) | GRMO225CLCORTWDOSL | GRMO33SCIHIRTWDOID | GRMISSSCIHORTWAOLD g
+0.1pF(B) GRMO0225C1C9R7BD0O5L | GRMO0335C1H9R7BD01D | GRM1555C1H9R7BA01D
| +0.25pF(C) | GRMO0225C1C9R7CDO5L | GRMO335CIHIR7CDOID | GRM1555CIHIR7CAOLD
| +0.5pF(D) | GRMO0225C1C9R7DDO5L | GRMO335CIHIR7DDOID | GRM1555CIHIR7DAOLD > w
9.8F(9R8) | 0.05pF(W) | GRMO225CICORBWDUSL | GRMO33SCIHIRBWDOID | GRMISSSCIHIRBWAOLD §¢
| *01pF(B) | GRMO225CICORSBDOSL | GRMO33SCIHIRSBDOID | GRMISSSCIHIRSBAOLD g
+0.25pF(C) GRM0225C1C9R8CDO5L | GRMO0335C1HI9R8CDO01D | GRM1555C1HI9R8CAQ01D 5=
| +0.5pF(D) | GRMO0225C1C9R8DDO5SL | GRMO335C1HIREDDOID | GRM1555CIHORSDAOID = O
9.9pF(9R9) | +0.05pF(W) | GRM0225C1C9R9WDO5L | GRMO335C1IHI9R9WDO1ID | GRM1555C1HIR9WAO0LD
| +0.1pF(B) | GRMO0225C1C9R9BDO5L | GRMO335CIHIRIBDOID | GRMI555CIHIRIBAOLD
| £0.25pF(C) | GRMO0225C1CORICDOSL | GRMO335CIHIRICDOID | GRM1S55CIHORICAQLD s
| +0.5pF(D) | GRMO0225C1CORIDDOSL | GRMO335CIHIRIDDOID | GRM1555CIHORIDAOLD g
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code “E
g
s
o
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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

Temperature Compensating Type COG(5C) Characteristics |

LxW [mm] 0.4x0.2(02)<01005> 0.6x0.3(03)<0201>
Rated Volt. [Vdc] 16(1C) | 10(1A) | 6.3(0J) 50(1H)
Capacitance Tolerance Part Number
10pF(100) +2%(G) GRM0225C1C100GDO5L GRMO0335C1H100GD01D
| #5%() | GRmozzscicioooDOSL | | ] GRMO335C1H100JD01D
12pF(120) +2%(G) GRM0225C1C120GD05L GRMO0335C1H120GD01D
| #s%() | GRmozscici2ooposL | | ] GRMO335C1H120JD01D
15pF(150) +2%(G) GRM0225C1C150GD05L GRMO0335C1H150GD01D
| #s60) | GRmo2scic1S0IDOSL | | ] GRMO0335C1H150JD01D
18pF(180) +2%(G) GRM0225C1C180GDO5L GRMO0335C1H180GD01D
| +5%() | GRmozzscicigooposL | | ] GRMO335C1H180JD01D
22pF(220) +2%(G) GRMO0225C1C220GD05L GRMO0335C1H220GD01D
| #s0%() | GRmo2scic2200DOSL | | GRMO335C1H220JD01D
27pF(270) +2%(G) GRM0225C1C270GD05L GRMO0335C1H270GD01D
| #s60) | GRmo2scic27OIDOSL | | GRMO335C1H270JD01D
33pF(330) +2%(G) GRMO0225C1C330GD05L GRMO0335C1H330GD01D
| +s%() | GRmozzscicazooposL | | GRMO335C1H330JD01D
39pF(390) +2%(G) GRMO0225C1C390GD05L GRMO0335C1H390GD01D
| #5%() | GRmozscicasospOsL | | GRMO335C1H390JD01D
47pF(470) +2%(G) GRM0225C1C470GD05L GRMO0335C1H470GD01D
| +s60) | GRmo2scicazosDoOsL | | GRMO335C1H470JD01D
56pF(560) +2%(G) GRMO0225C1A560GDO5L GRM0225C0J560GD05L GRM0335C1H560GD01D
owse) || GRMO225C1A560JD05L | GRMO0225C0J560JD05L | GRMO335C1H560JD01D
68pF(680) +2%(G) GRMO0225C1A680GDO5L GRM0225C0J680GD0O5L GRMO0335C1H680GD01D
owse) || GRMO225C1A680JD05L | GRMO0225C0J680JD05L | GRMO335C1H680JDO1D
82pF(820) +2%(G) GRMO0225C1A820GD05L GRM0225C0J820GD05L GRMO0335C1H820GD01D
owse) || GRMO0225C1A820JD05L | GRMO0225C0J820JD05L | GRMO335C1H820JD01D
100pF(101) +2%(G) GRMO0225C1A101GDO5L GRM0225C0J101GD0O5L GRM0335C1H101GD01D
o) || GRMO225C1A101JD05L | GRMO0225C0J101JD05L | GRMO335C1H101JD01D
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
@Product ID @sSeries ©Dimensions (LxW) ODimension (T)

(Part Number) [GR| [ m][02] 2] sc[1c][100] [ ][ Do |

O 00606 6 006 0O

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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©@Temperature Characteristics

ORated Voltage

©Individual Specification Code

@Capacitance
®Packaging*
*GRMO022: D is applicable.
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Temperature Compensating Type COG(5C) Characteristics

s 3
25
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
| +5%(J) | GRMI1555C1H100JA0ID
12pF(120) |  +2%(G) GRM1555C1H120GA01D e
| $50%(J) | GRMI1555C1H120JA01D 3 3
15pF(150) | £2%(G) | GRMISSSCIHISOGAOLD 2
+506(J) GRM1555C1H150JA01D O
18pF(180) |  +2%(G) GRM1555C1H180GA01D
| +5%(J) | GRMI1555C1H180JA0ID
22pF(220) |  +2%(G) GRM1555C1H220GA01D
| 50%(J) | GRMI1555C1H220JA01D U,
27pF270) | | £2%(C) | GRMISSSCIH270GA0ID 75
+59%(J) GRM1555C1H270JA01D 2 S
33pF(330) | +2%(G) GRM1555C1H330GA01D = o
| $5%(J) | GRMI1555C1H330JA0ID
39pF(390) |  +2%(G) GRM1555C1H390GA01D
| 50(J) | GRMI1555C1H390JA0ID
4TpF(470) |  £2%(G) GRM1555C1H470GA01D
| $50%(J) | GRMI555C1H470JA01D o8
56pF(560) |  +2%(G) GRM1555C1H560GA01D gj%
| +5%(J) | GRMI1555C1H560JA0ID = =
68pF(680) |  +2%(G) GRM1555C1H680GA01D ©
| $5%(J) | GRMI1555C1H680JA0ID
82pF(820) |  +2%(G) GRM1555C1H820GA01D
| 50%(J) | GRM1555C1H820JA01D o
100pF(101) | +2%(G) GRM1555C1H101GA01D % 8
+506(J) GRM1555C1H101JA01D ;8)— g
120pF(121) | #2%(G) | GRM1SS5CIH12IGA0ID =
+5%(J) GRM1555C1H121JA01D % (U
150pF(151) | +2%(G) GRM1555C1H151GA01D
| 50%(J) | GRMI555C1H151JA0ID
180pF(181) | +2%(G) | GRMISS5CIHIBIGAOID =
+506(J) GRM1555C1H181JA01D § @
220pF(221) | *2%(G) | GRMISS5C1H221GAOLD S E
+5%(J) GRM1555C1H221JA01D L <
270pF(271) | +2%(G) GRM1555C1H271GA01D % (29
+59%(J) GRM1555C1H271JA01D S
330pF(331) | +2%(G) GRM1555C1H331GA01D =
| +5%(J) | GRMI1555C1H331JA0ID
390pF(391) |  +2%(G) GRM1555C1H391GA01D
| +5%(J) | GRMI1555C1H391JA0ID g’ 8
ATOpF(471) |  +2%(G) GRM1555C1H471GA01D 5 &
| 50%(J) | GRMI555C1H471JA0ID g =
560pF(561) | +2%(G) GRM1555C1H561GA01D & ©
| +5%(J) | GRMI1555C1H561JA0ID
680pF(681) |  +2%(G) GRM1555C1H681GA01D
| $5%(J) | GRMI1555C1H681JA0ID 5
820pF(821) |  +2%(G) GRM1555C1H821GA01D E
+506(J) GRM1555C1H821JA01D L
1000pF(102) | £2%(G) | GRMISSSCIH102GAOLD §
+59%(J) GRM1555C1H102JA01D §
o

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] 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) +5%(J) GRM1885C2A101JA01D GRM1885C1H101JA01D
120pF(121) +50%6(J) GRM1885C2A121JA01D | GRM1885C1H121JA01D
150pF(151) +59%(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) +59%(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) +5%(J) GRM1885C1H182JA01D
2200pF(222) +5%(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[].

(Part Number)

O 00606 6 006 0O

< >: EIA [inch] Code

@Product ID

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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@sSeries
©@Temperature Characteristics

©Dimensions (LxW)
ORated Voltage
©Individual Specification Code
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ODimension (T)
@Capacitance
®Packaging
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Temperature Compensating Type COG(5C) Characteristics
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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) +59%(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 -
2)
12000pF(123) +5%(J) GRM2195C1H123JA01D GRM3195C2A123JA01D GRM3195C1H123JA01D 5
15000pF(153) +5%(J) GRM2195C1H153JA01D GRM3195C2A153JA01D GRM3195C1H153JA01D 08)'
18000pF(183) +5%(J) GRM21B5C1H183JA01L GRM3195C2A183JA01D GRM3195C1H183JA01D i
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 §
56000pF(563) +5%(J) GRM31M5C1H563JA01L é
68000pF(683) +5%(J) GRM31C5C1H683JA01L g
82000pF(823) +59%(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

R

25

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

A Rated Volt. [Vdc] 50(1H) Rated Volt. [Vdc] 50(1H)

Lo Capacitance Tolerance Part Number Capacitance Tolerance Part Number
0.1pF(R10) | *0.1pF(B) | GRM1535C1HR10BDD5D 4.9pF(4R9) | +0.25pF(C) | GRM1535C1H4R9CDD5D
0.2pF(R20) | *0.1pF(B) GRM1535C1HR20BDD5D 5.0pF(5R0) | +0.25pF(C) | GRM1535C1H5R0CDD5D
0.3pF(R30) | *0.1pF(B) GRM1535C1HR30BDD5D 5.1pF(5R1) | +0.5pF(D) GRM1535C1H5R1DDD5D

_g 0.4pF(R40) | +0.1pF(B) GRM1535C1HR40BDD5D 5.2pF(5R2) | +0.5pF(D) GRM1535C1H5R2DDD5D

? g 0.5pF(R50) | +0.1pF(B) GRM1535C1HR50BDD5D 5.3pF(5R3) | +0.5pF(D) GRM1535C1H5R3DDD5D
< % 0.6pF(R60) | +0.1pF(B) GRM1535C1HR60BDD5D 5.4pF(5R4) | +0.5pF(D) GRM1535C1H5R4DDD5D
o 0.7pF(R70) | #0.1pF(B) | GRM1535C1HR70BDD5D 5.5pF(5R5) | 0.5pF(D) | GRM1535C1H5R5DDD5D
0.8pF(R80) | *0.1pF(B) | GRM1535C1HR80BDD5D 5.6pF(5R6) | 0.5pF(D) | GRM1535C1H5R6DDD5D

0.9pF(R90) | +0.1pF(B) | GRM1535C1HR90BDD5D 5.7pF(5R7) | %0.5pF(D) | GRM1535C1H5R7DDD5D

1.0pF(1R0) | +0.25pF(C) | GRM1535C1H1R0CDD5D 5.8pF(5R8) | +0.5pF(D) GRM1535C1H5R8DDD5D

@ 1.1pF(1R1) | +0.25pF(C) | GRM1535C1H1R1CDD5D 5.9pF(5R9) | +0.5pF(D) GRM1535C1H5R9DDD5D

ﬁ '% 1.2pF(1R2) | +0.25pF(C) | GRM1535C1H1R2CDD5D 6.0pF(6R0O) | +0.5pF(D) GRM1535C1H6RODDD5D

% 8 1.3pF(1R3) | +0.25pF(C) | GRM1535C1H1R3CDD5D 6.1pF(6R1) | +0.5pF(D) GRM1535C1H6R1DDD5D

== 1.4pF(1R4) | #0.25pF(C) | GRM1535C1H1R4CDD5D 6.2pF(6R2) | +0.5pF(D) | GRM1535C1H6R2DDD5D
1.5pF(1R5) | +0.25pF(C) GRM1535C1H1R5CDD5D 6.3pF(6R3) | +0.5pF(D) GRM1535C1H6R3DDD5D
1.6pF(1R6) | +0.25pF(C) | GRM1535C1H1R6CDD5D 6.4pF(6R4) | +0.5pF(D) GRM1535C1H6R4DDD5D
1.7pF(1R7) | +0.25pF(C) | GRM1535C1H1R7CDD5D 6.5pF(6R5) | +0.5pF(D) GRM1535C1H6R5DDD5D
1.8pF(1R8) | +0.25pF(C) | GRM1535C1H1R8CDD5D 6.6pF(6R6) | +0.5pF(D) GRM1535C1H6R6DDD5D

o .g 1.9pF(1R9) | +0.25pF(C) | GRM1535C1H1R9CDD5D 6.7pF(6R7) | +0.5pF(D) GRM1535C1H6R7DDD5D

£0 2.0pF(2R0) | %0.25pF(C) | GRM1535C1H2R0CDD5D 6.8pF(6R8) | 0.5pF(D) | GRM1535C1H6R8DDD5D

T2 2.1pF(2R1) | +0.25pF(C) | GRM1535C1H2R1CDD5D 6.9pF(6R9) | 0.5pF(D) | GRM1535C1H6R9DDD5D

© 2.2pF(2R2) | +0.25pF(C) | GRM1535C1H2R2CDD5D 7.0pF(7R0) | +0.5pF(D) GRM1535C1H7R0ODDD5D
2.3pF(2R3) | +0.25pF(C) | GRM1535C1H2R3CDD5D 7.1pF(7R1) | +0.5pF(D) GRM1535C1H7R1DDD5D

2.4pF(2R4) | +0.25pF(C) | GRM1535C1H2R4CDD5D 7.2pF(7R2) | +0.5pF(D) GRM1535C1H7R2DDD5D

= 2.5pF(2R5) | +0.25pF(C) | GRM1535C1H2R5CDD5D 7.3pF(7R3) | +0.5pF(D) GRM1535C1H7R3DDD5D

% 8 2.6pF(2R6) | +0.25pF(C) | GRM1535C1H2R6CDDS5D 7.4pF(7R4) | *0.5pF(D) | GRM1535C1H7R4DDD5D

ag)- g 2.7pF(2R7) | +0.25pF(C) | GRM1535C1H2R7CDD5D 7.5pF(7R5) | *0.5pF(D) | GRM1535C1H7R5DDD5D

E % 2.8pF(2R8) | *0.25pF(C) | GRM1535C1H2R8CDD5D 7.6pF(7R6) | +0.5pF(D) GRM1535C1H7R6DDD5D

._%’ o 2.9pF(2R9) | +0.25pF(C) | GRM1535C1H2R9CDD5D 7.7pF(7R7) | +0.5pF(D) GRM1535C1H7R7DDD5D
3.0pF(3R0O) | +0.25pF(C) | GRM1535C1H3R0OCDD5D 7.8pF(7R8) | +0.5pF(D) GRM1535C1H7R8DDD5D
3.1pF(3R1) | +0.25pF(C) | GRM1535C1H3R1CDD5D 7.9pF(7R9) | +0.5pF(D) GRM1535C1H7R9DDD5D

._g- 3.2pF(8R2) | *0.25pF(C) | GRM1535C1H3R2CDD5D 8.0pF(8R0O) | +0.5pF(D) GRM1535C1H8R0ODDD5D

§ @ 3.3pF(3R3) | +0.25pF(C) | GRM1535C1H3R3CDD5D 8.1pF(8R1) | *0.5pF(D) | GRM1535C1H8R1DDD5D

-§ § 3.4pF(3R4) | +0.25pF(C) | GRM1535C1H3R4CDD5D 8.2pF(8R2) | +0.5pF(D) | GRM1535C1H8R2DDD5D

E < 3.5pF(3R5) | +0.25pF(C) | GRM1535C1H3R5CDD5D 8.3pF(8R3) | +0.5pF(D) GRM1535C1H8R3DDD5D

% % 3.6pF(3R6) | +0.25pF(C) | GRM1535C1H3R6CDD5D 8.4pF(8R4) | +0.5pF(D) GRM1535C1H8R4DDD5D

5 3.7pF(3R7) | +0.25pF(C) | GRM1535C1H3R7CDD5D 8.5pF(8R5) | +0.5pF(D) GRM1535C1H8R5DDD5D

= 3.8pF(3R8) | +0.25pF(C) | GRM1535C1H3R8CDD5D 8.6pF(8R6) | +0.5pF(D) GRM1535C1H8R6DDD5D
3.9pF(3R9) | %0.25pF(C) | GRM1535C1H3R9CDD5D 8.7pF(8R7) | +0.5pF(D) | GRM1535C1H8R7DDD5D

> 4.0pF(4R0) | %0.25pF(C) | GRM1535C1H4R0CDD5D 8.8pF(8R8) | 0.5pF(D) | GRM1535C1H8R8DDD5D

% -% 4.1pF(4R1) | +0.25pF(C) | GRM1535C1H4R1CDD5D 8.9pF(8RY) | +0.5pF(D) GRM1535C1H8R9DDD5D

é 2 4.2pF(4R2) | +0.25pF(C) | GRM1535C1H4R2CDD5D 9.0pF(9R0) | +0.5pF(D) GRM1535C1H9R0ODDDS5D

5= 4.3pF(4R3) | +0.25pF(C) | GRM1535C1H4R3CDD5D 9.1pF(9R1) | +0.5pF(D) GRM1535C1H9R1DDD5D

= © 4.4pF(4R4) | +0.25pF(C) | GRM1535C1H4R4CDD5D 9.2pF(9R2) | +0.5pF(D) GRM1535C1H9R2DDD5D
4.5pF(4R5) | +0.25pF(C) | GRM1535C1H4R5CDD5D 9.3pF(9R3) | +0.5pF(D) GRM1535C1H9R3DDD5D
4.6pF(4R6) | *0.25pF(C) | GRM1535C1H4R6CDD5D 9.4pF(9R4) | 0.5pF(D) | GRM1535C1H9R4DDD5D

E 4.7pF(4R7) | +0.25pF(C) GRM1535C1H4R7CDD5D 9.5pF(9R5) | +0.5pF(D) GRM1535C1H9R5DDD5D

g 4.8pF(4R8) | +0.25pF(C) | GRM1535C1H4R8CDD5D 9.6pF(9R6) | +0.5pF(D) GRM1535C1H9R6DDD5D

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

3]

> . . . . .

g e I i ol i sy

@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-Low Profile

T3
Q=
c o
LXW [mm] 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 50(1H) 5 %
[
Capacitance Tolerance Part Number
9.7pF(9R7) | +0.5pF(D) | GRM1535C1H9R7DDD5D
9.8pF(9R8) | +0.5pF(D) | GRM1535C1H9R8DDDS5D
9.9pF(9R9) | +0.5pF(D) GRM1535C1H9R9DDD5D
10pF(100) +5%(J) GRM1535C1H100JDD5D _g
12pF(120) +5%(J) GRM1535C1H120JDD5D ? &
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 & &
56pF(560) |  +5%(J) | GRM1535C1H560JDD5D z S
68pF(680) +5%(J) GRM1535C1H680JDD5D = o
82pF(820) +5%(J) GRM1535C1H820JDD5D
100pF(101) +5%(J) GRM1535C1H101JDD5D
120pF(121) +5%(J) GRM1535C1H121JDD5D
150pF(151) +5%(J) GRM1535C1H151JDD5D
(%]
180pF(181) +50%6(J) GRM1535C1H181JDD5D o2
i}
220pF(221) +5%(J) GRM1535C1H221JDD5D 50
270pF(271) +5%(J) GRM1535C1H271JDD5D T %
330pF(331) +5%(J) GRM1535C1H331JDD5D
390pF(391) +5%(J) GRM1535C1H391JDD5D
470pF(471) +5%(J) GRM1535C1H471JDD5D
560pF(561) +5%(J) GRM1535C1H561JDD5D =
3)
680pF(681) +50%6(J) GRM1535C1H681JDD5D s 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 |

T8
23
g g LxW [mm] 2.0x1.25(21)<0805> 3.2x1.6(31)<1206>
5k Rated Volt. [vdc] 100(2A) 50(1H) 100(2A) 50(LH)
L
Capacitance Tolerance Part Number
100pF(101) |  +59%(J) GRM2165C2A101JA01D
120pF(121) |  +59%(J) GRM2165C2A121JA01D
150pF(151) |  +59%(J) GRM2165C2A151JA01D
@ 180pF(181) |  +5%(J) GRM2165C2A181JA01D
3 220pF(221) | +5%(3) GRM2165C2A221JA01D
< = 270pF(271) | +5%(J) GRM2165C2A271JA01D
o 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
2 8 1000pF(102) |  +5%(J) GRM2165C2A102JA01D
= j 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
0
o .?:-’ 3300pF(332) +5%(J) GRM2165C2A332JA01D GRM2165C1H332JA01D GRM3195C2A332JA01D
% % 3900pF(392) +5%(J) GRM2165C1H392JA01D GRM3195C2A392JA01D
I % 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) +5%(J) GRM2195C1H103JA01D GRM3195C2A103JA01D GRM3195C1H103JA01D
% _8 12000pF(123) +5%(J) GRM2195C1H123JA01D GRM3195C1H123JA01D
ag)' g 15000pF(153) +5%(J) GRM2195C1H153JA01D GRM3195C1H153JA01D
T z 18000pF(183) |  +5%(J) GRM3195C1H183JA01D
=
20 22000pF(223) | +5%(J) GRM3195C1H223JA01D
27000pF(273) +5%(J) GRM3195C1H273JA01D
33000pF(333) |  +5%(J) GRM3195C1H333JA01D
= 39000pF(393) | 5%(J) GRM3195C1H393JA01D
g . 47000pF(473) | +59%(J) GRM31M5C1H473JA01L
5 0
-§ 5 56000pF(563) |  +59%(J) GRM31M5C1H563JA01L
n
E <§( The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
SO
c
S
=
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S &
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£ o
=
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£
3]
> . . . . .
3 (Part Number) @ @Product ID QSerles . ©Dimensions (LxW) 0D|men§|on m
£ ©Temperature Characteristics ~ @Rated Voltage @Capacitance
O 6006 606 006 6060 @Capacitance Tolerance ©Individual Specification Code  {®Packaging

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]
<
)
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) GRM0337U1H1R0OCDO01D GRM1557U1H1R0CZ01D
2.0pF(2R0) | +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) GRMO0337U1H6RODDO01D GRM1557U1H6R0DZ01D <
7.0pF(7R0O) | +0.5pF(D) GRM0337U1H7R0ODDO01D 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 GRM1557U1H120JZ01D
—
15pF(150) +5%(J) GRMO0337U1H150JD01D GRM1557U1H150J201D &
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 GRM1557U1H390JZ01D
47pF(470) +5%(J) GRMO0337U1E470JD01D GRM1557U1H470J201D
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) GRM1557U1H121J701D
150pF(151) +5%(J) GRM1557U1H1513701D
180pF(181) +5%(J) GRM1557U1H181J701D >
o
1200pF(122) +5%(J) GRM1557U1A122JA01D 5
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 §
(8]
§
=
c
o
=
o
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o
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2
o
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GNM Series

For Bonding Monolithic Microchip High Frequency High-Q Low ESL
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GMD Series
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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) | +5%(J) GRM1887U1H122JA01D
1500pF(152) +506(J) GRM1887U1H152JA01D
1800pF(182) +5%(J) GRM1887U1H182JA01D
2200pF(222) +5%(J) GRM1887U1H222JA01D
2700pF(272) | +5%(J) GRM1887U1H272JA01D
3300pF(332) |  +5%(J) GRM1887U1H332JA01D
3900pF(392) |  +5%(J) GRM1887U1H392JA01D
4700pF(472) +5%(J) GRM1887U1H472JA01D
5600pF(562) +5%(J) GRM1887U1H562JA01D
6800pF(682) +506(J) GRM1887U1H682JA01D
8200pF(822) |  +5%(J) GRM1887U1H822JA01D
10000pF(103) | +5%(J) GRM1887U1H103JA01D
12000pF(123) | +5%(J) GRM1887U1A123JA01D
15000pF(153) | +5%(J) GRM1887U1A153JA01D
18000pF(183) | +5%(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 shownin [].

(Part Number)

O 00606 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

R
Q=
c o
LxW [mm] 1.6x0.8(18)<0603> 8 ;
Rated Volt. [Vdc] 50(1H) ‘ 10(1A) o g
[
Capacitance Tolerance Part Number
2200pF(222) +50%6(J) GRM1857U1H222JA44D
2700pF(272) +59%(J) GRM1857U1H272JA44D
3300pF(332) +5%(J) GRM1857U1H332JA44D
3900pF(392) +5%(J) GRM1857U1H392JA44D _g
4700pF(472) +5%(J) GRM1857U1H472JA44D E &
5600pF(562) +506(J) GRM1857U1A562JA44D < §
6800pF(682) +506(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> n
- @
Rated Volt. [Vdc] 50(1H) ‘ 10(1A) 50(1H) & &
Capacitance Tolerance Part Number % S
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) +506(J) GRM2197U1H273JA01D ey
o)
33000pF(333) +5%(J) GRM21A7U1H333JA39L 59
56000pF(563) +5%(J) GRM2197U1A563JA01D GRM3197U1H563JA01D T 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 a
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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 | GRMO0336R1E1IROCDO01D | GRM1556R1H1R0CDO01D
2.0pF(2R0O) | +0.25pF(C) GRM1556P1H2R0CZ01D | GRMO0336R1E2R0CD01D | GRM1556R1H2R0CZ01D
3.0pF(3R0O) | +0.25pF(C) GRM1556P1H3R0CZ01D | GRMO0336R1E3ROCDO01D | GRM1556R1H3R0CZ01D
4.0pF(4R0) | +0.25pF(C) GRM1556P1H4R0CZ01D | GRMO0336R1E4ROCD01D | GRM1556R1H4R0CZ01D
5.0pF(5R0) | +0.25pF(C) GRM1556P1H5R0CZ01D | GRMO0336R1E5R0CD01D | GRM1556R1H5R0CZ01D
6.0pF(6R0O) | +0.5pF(D) GRM1556P1H6R0DZ01D | GRMO0336R1E6RODD01D | GRM1556R1H6R0DZ01D
7.0pF(7R0O) | +0.5pF(D) GRM1556P1H7R0DZ01D | GRMO0336R1E7RODD01D | GRM1556R1H7R0DZ01D
8.0pF(BRO) | +0.5pF(D) GRM1556P1H8R0DZ01D | GRMO0336R1E8SRODDO1D | GRM1556R1H8R0ODZ01D
9.0pF(9R0O) | +0.5pF(D) GRM1556P1H9R0DZ01D | GRMO0336R1E9RODDO01D | GRM1556R1H9R0DZ01D
10pF(100) +5%(J) GRM1556P1H100JZ01D 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) GRM1556P1H220J201D 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 @series ©Dimensions (LxW)

part e

O 60060 006 00

@Temperature Characteristics

@Capacitance Tolerance

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Temperature Compensating Type S2H(6S), T2H(6T) Characteristics

CO2E.pdf

10.12.20
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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 GRM1556T1H1R0CDO1D
2.0pF(2R0O) | +0.25pF(C) GRMO0336S1E2R0CDO01D GRM1556S1H2R0CZ01D GRMO0336T1E2R0CD01D GRM1556T1H2R0OCDO01D
3.0pF(3R0O) | +0.25pF(C) GRMO0336S1E3R0CDO01D GRM1556S1H3R0CZ01D GRMO0336T1E3ROCDO01D GRM1556T1H3R0CDO1D
4.0pF(4R0) | +0.25pF(C) GRMO0336S1E4RO0CDO01D GRM1556S1H4R0CZ01D GRMO0336T1E4ROCD01D GRM1556T1H4R0CDO01D ?
5.0pF(5R0) | +0.25pF(C) GRMO0336S1E5R0CD01D GRM1556S1H5R0CZ01D GRMO0336T1E5R0CD01D GRM1556T1H5R0CDO01D <
6.0pF(6R0O) | +0.5pF(D) GRMO0336S1E6RODDO01D GRM1556S1H6R0DZ01D GRMO0336T1E6RODD01D GRM1556T1H6R0ODD01D
7.0pF(7R0O) | +0.5pF(D) GRMO0336S1E7RODD01D GRM1556S1H7R0DZ01D GRMO0336T1E7RODDO1D GRM1556T1H7RODD01D
8.0pF(BRO) | +0.5pF(D) GRMO0336S1E8RODDO1D GRM1556S1H8R0DZ01D GRMO0336T1E8RODDO1D GRM1556T1H8RODDO01D
9.0pF(9R0O) | +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 T
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

R
L =
c o
8 g LXW [mm] 0.4x0.2(02)<01005>
5 % Rated Volt. [Vdc] 10(1A)
LL
Capacitance Tolerance Part Number
68pF(680) | +10%(K) GRMO022R71A680KA01L
100pF(101) | +10%(K) GRMO022R71A101KAOQ1L
150pF(151) | +10%(K) GRMO022R71A151KA01L
_g 220pF(221) | +10%(K) GRMO022R71A221KA01L
? 3 330pF(331) | +10%(K) GRMO022R71A331KA01L
< § 4AT0pF(471) |  +10%(K) GRMO022R71A471KA01L
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) GRMO033R71E101KA01D GRMO033R71C101KA01D
- QO
& .q:) 150pF(151) +10%(K) GRMO33R71E151KA01D GRMO0O33R71C151KA01D
g 8 220pF(221) |  +10%(K) GRMO033R71E221KAQID | GRMO033R71C221KA01D
-3 330pF(331) | +10%(K) GRMO033R71E331KA01D | GRMO033R71C331KA01D
470pF(471) |  £10%(K) GRMO033R71E471KA01D GRMO033R71C471KA01D
680pF(681) | *10%(K) GRMO033R71E681KA01D GRMO033R71C681KA01D
1000pF(102) | +10%(K) GRMO033R71E102KA01D GRMO033R71C102KA01D
1500pF(152) | +10%(K) GRMO033R71E152KA01D GRMO033R71C152KA01D
0
o 2 2200pF(222) |  +10%(K) GRMO033R71C222KA88D | GRMO033R71A222KA01D
T O
52 3300pF(332) | +10%(K) GRMO033R71C332KA88D | GRMO033R71A332KA01D
T % 4700pF(472) |  +10%(K) GRMO033R71A472KA01D GRMO033R70J472KA01D
6800pF(682) | +10%(K) GRMO033R71A682KA01D GRMO033R70J682KA01D
10000pF(103) | +10%(K) GRMO033R71A103KA01D GRMO033R70J103KA01D
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
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part Number) |16RI [M1T0211211rR71T1A {6801 [k || Ao1][ L] @Product D @sSeries ©Dimensions (LxW) ODimension (T)
( ) . ©Temperature Characteristics ~ @Rated Voltage @Capacitance

O 6006 606 006 6060 @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
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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 | GRMI155R71H472KA01D | 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
0.15puF(154) |  +10%(K) GRM155R71C154KA12D
0.22uF(224) | +10%(K) GRM155R71C224KA12D o
<
2
LxW [mm] 1.0x0.5(15)<0402> =
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 |

LXW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 100(2A) 50(1H) ‘ 25(1E) 16(1C)
Capacitance Tolerance Part Number
220pF(221) | +10%(K) GRM188R72A221KA01D | GRM188R71H221KA01D
330pF(331) | +10%(K) GRM188R72A331KA01D | GRM188R71H331KA01D
470pF(471) | +10%(K) GRM188R72A471KA01D | GRM188R71H471KA01D
680pF(681) | +10%(K) GRM188R72A681KA01D | GRM188R71H681KA01D
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
15000pF(153) |  +10%(K) GRM188R71H153KA01D | GRM188R71E153KA01D
22000pF(223) |  +10%(K) GRM188R71H223KA01D | GRM188R71E223KA01D
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
0.22uF(224) +10%(K) GRM188R71E224KA88D GRM188R71C224KA01D
0.33uF(334) |  +10%(K) GRM188R71C334KA01D
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>
Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
0.33uF(334) | +10%(K) GRM188R71A334KA61D
0.47uF(474) |  +10%(K) GRM188R71A474KA61D
0.68UF(684) | +10%(K) GRM188R71A684KA61D
1.0uF(105) | +10%(K) | GRM188R71A105KA61D*
2.2uF(225) |  +10%(K) GRM188R71A225KE15D* | GRM188C70J225KE20D* | GRM188C70G225KE20D*

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

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

T

O 00606 6 006 0O

< >: EIA [inch] Code

@Product ID @sSeries

©@Temperature Characteristics

@Capacitance Tolerance

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) GRM21BR71H683KA01L | GRM219R71E683KA01D
0.10pF(104) +10%(K) GRM21BR71H104KAOQ1L GRM21BR71E104KAOQ1L
0.15pF(154) +10%(K) GRM21BR71H154KA01L GRM21BR71E154KA01L
0.22uF(224) +10%(K) GRM21AR72A224KAC5L GRM21BR71H224KA01L GRM21BR71E224KA01L
0.33pF(334) +10%(K) GRM21AR72A334KAC5L GRM219R71H334KA88D GRM21BR71E334KAO01L
0.47uF(474) +10%(K) GRM21BR72A474KA73L GRM21BR71H474KA88L GRM219R71E474KA88D
0.68UF(684) | +10%(K) GRM219R71E684KA88D | GRM219R71C684KA01D
1.0puF(105) +10%(K) GRM21BR71H105KA12L GRM21BR71E105KA99L GRM21BR71C105KA01L
””””””””””””””””””””””””””” GRM219R71E105KA88D |
2.2uF(225) +10%(K) GRM21BR71E225KA73L* | GRM21BR71C225KA12L
4.7UF@AT5) |  +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@AT75) | +10%(K) | GRM21BR71A475KA73L*
10pF(106) +10%(K) GRM21BR71A106KE51L* | GRM21BR70J106KE76L*
22UF(226) | +20%(M) GRM21BE70G226ME51L*

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

39

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

High Frequency

Monolithic Microchip

For Bonding
GMD Series

Product Information

CO2E.pdf
10.12.20

o
2

@
n
=
@
O]

GQM Series

GMA Series



/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

High Dielectric Constant Type X7R(R7)/X7U(E7) Characteristics |

R
2o
8 g LXW [mm] 3.2x1.6(31)<1206>
5% 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
8 47000pF(473) | +10%(K) GRM31MR72A473KA01L
g g 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 | GRM31MR71H224KA01L
0.33pF(334) +10%(K) GRM319R71H334KA01D GRM319R71E334KA01D
0.47uF(474) +10%(K) GRM31MR72A474KA35L | GRM31MR71H474KA01L GRM319R71E474KA01D
» 0.68uF(684) +10%(K) GRM31MR72A684KA35L | GRM31MR71H684KA88L GRM319R71E684KA01D
ﬁ '% 1.0pF(105) +10%(K) GRM31CR72A105KA01L GRM31MR71H105KA88L
g 8 2.2uF(225) |  +10%(K) GRM31CR71H225KA88L | GRM31MR71E225KA93L | GRM31MR71C225KA35L
-4 4. 7uF(475) +10%(K) GRM31CR71H475KA12L GRM31CR71E475KA88L GRM31CR71C475KA01L
10uF(106) +10%(K) GRM31CR71E106KA12L* | GRM31CR71C106KAC7L*
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)
o .g Capacitance Tolerance Part Number
=4 10pF(106) |  +10%(K) GRM31CR71A106KA01L
T % 22F(226) +20%(M) GRM31CR71A226ME15L* | GRM31CR70J226ME19L*
ATUF(476) |  +20%(M) GRM31CE70G476ME15L*
LXW [mm] 3.2x2.5(32)<1210>
- Rated Volt. [Vdc] 100(2A) 50(1H) | 35(YA) | 25(1E)
% k4] Capacitance Tolerance Part Number
03; g 0.68UF(684) |  +10%(K) GRM32CR72A684KA01L
E % 1.04F(105) |  +10%(K) GRM32CR72A105KA35L
.j__f’ o 2.2UF(225) |  +10%(K) GRM32ER72A225KA35L
4.7UF(475) |  +10%(K) GRM32ER71H475KA88L
10uF(106) |  +10%(K) GRM32ER7YA106KA12L | GRM32DR71E106KA12L
2 22UF(226) | +20%(M) GRM32ER71E226ME15L*
s g LxW [mm] 3.2x2.5(32)<1210>
.E <§( Rated Volt. [Vdc] 16(1C) 10(1A) ‘ 6.3(0J) 4(0G)
3O Capacitance Tolerance Part Number
é 22UF(226) | +20%(M) | GRM32ER71C226MEASL* | GRM32ER71A226ME20L*
47uF(476) +20%(M) GRM32ER71A476ME15L* | GRM32ER70J476ME20L*
100uF(107) |  +20%(M) GRM32EE70G107ME19L*

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

< >: EIA [inch] Code

For Bonding
GMD Series

Product Information

Part Number) |1GR] M 1[31 rR7I12all153] [k [[a01][L] @Product D @sSeries ©Dimensions (LxW) ODimension (T)
( ) @ . ©Temperature Characteristics ~ @Rated Voltage @Capacitance
O 6006 606 006 6060 @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) GRM185D71A105K E36D*
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) GRM32CR72A684KA01L GRM32NR71H684KA01L
1.0pF(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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For Bonding Monolithic Microchip High Frequency High-Q Low ESL
GJM Series LL[] Series

GMD Series

Product Information

GRM Series

GQM Series

GMA Series

High Dielectric Constant Type X6S(C8) Characteristics

LxW [mm] 0.6x0.3(03)<0201>
Rated Volt. [Vdc] 6.3(0J) | 4(0G)
Capacitance Tolerance Part Number
15000pF(153) | +10%(K) GRMO033C80J153KE01D* | GRMO033C80G153KE01D*
22000pF(223) | +10%(K) GRMO033C80J223KE01D* | GRM033C80G223KE01D*
33000pF(333) |  +10%(K) GRMO033C80J333KE01D* | GRMO033C80G333KE01D*
47000pF(473) |  +£10%(K) GRMO033C80J473KE19D* | GRM033C80G473KE01D*
LxW [mm] 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 25(1E) 6.3(0J) 4(0G)
Capacitance Tolerance Part Number
68000pF(683) | +10%(K) GRM155C81E683KA12D
0.10uF(104) | +10%(K) GRM155C81E104KA12D
0.15pF(154) |  +10%(K) GRM155C80J154KE01D* | GRM155C80G154KEQ1D*
0.22uF(224) | +10%(K) GRM155C80J224KE01D* | GRM155C80G224KEQ1D*
0.33uF(334) |  +10%(K) GRM155C80J334KE01D* | GRM155C80G334KE01D*
0.47uF(474) +10%(K) GRM155C80J474KE19D* | GRM155C80G474KEQ1D*
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)
Capacitance Tolerance Part Number
1.0pF(105) |  +10%(K) GRM188C81E105KAADD
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)
Capacitance Tolerance Part Number
10pF(106) |  +20%(M) GRM188C80E106ME47D*
LxW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
1.0pF(105) |  +10%(K) GRM216C81C105KA12D*
2.2uF(225) |  +£10%(K) GRM219C81C225KA12D*
A4.7UF(475) |  +10%(K) GRM21BC81E475KA12L* | GRM21BC81C475KA88L* | GRM219C81A475KE34D* | GRM219C80J475KE19D*
10uF(106) |  +10%(K) GRM21BC81A106KE18L* | GRM21BC80J106KE19L*
””””””””””””””””””””””””””””””””””””””””””””””””” GRM219C80J106KE39D* |
22UF(226) | +20%(M) GRM21BC80J226ME51L*
LXW [mm] 2.0x1.25(21)<0805>
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number
22uF(226) |  +20%(M) GRM21BC80G226ME39L*

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

* 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.

(Part Number) EO1

O 00606 6 006 0O

<>: EIA [inch] Code

@Product ID

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

CO2E.pdf
10.12.20

Fcl
Q=
cC o
LXW [mm] 3.2x1.6(31)<1206> 8 ;
Rated Volt. [Vdc] 25(1E) | 16(1C) | 10(1A) 6.3(0J) 5%
[

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* _g
ATUF(A476) | +20%(M) GRM31CC80J476ME18L* E &

<=
P

LxW [mm] 3.2x1.6(31)<1206> ©

Rated Volt. [Vdc] 4(0G)

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

—1 Q0
43

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

Rated Volt. [Vdc] 25(1E) 10(1A) \ 6.3(0J) 4(0G) -

Capacitance Tolerance Part Number

10pF(106) |  +£10%(K) GRM32DC81E106KA12L
22UF(226) |  +20%(M) GRM32EC81E226ME15L* | GRM32NC81A226ME19L*
ATUF(476) |  +20%(M) GRM32EC81A476ME19L* | GRM32EC80J476ME64L*
(%]
100pF(107) | +£20%(M) GRM32EC80J107ME20L* | GRM32EC80G107ME20L* o 2
i}
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code ‘E;, 9
*: Please refer to GRM Series Specifications and Test Method(2). T E
O

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

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

Rated Volt. [Vdc] 10(1A) | 6.3(0J) c 8

R

Capacitance Tolerance Part Number =3 7

1.0uF(105) | +10%(K) GRM185C81A105KE36D* | GRM185C80J105KE26D* i %
50
I

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

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

Capacitance Tolerance Part Number g—
1.0pF(105) |  +10%(K) GRM216C81C105KA12D* § ®
2.2uF(225) |  +£10%(K) GRM219C81C225KA12D* é 5

0
A4.7UF(475) |  +10%(K) GRM219C81A475KE34D* | GRM219C80J475KE19D* g <
10pF(106) |  +10%(K) GRM219C80J106KE39D* % (29
5
=

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

Rated Volt. [Vdc] 16(1C)

Capacitance Tolerance Part Number S
2.2uF(225) |  +£10%(K) GRM316C81C225KA12D* % 0

[}

4.7uF(475) | +10%(K) | GRM319C81C475KA12D* c?ﬂ; g
5=

L O

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

Rated Volt. [Vdc] 25(1E)

Capacitance Tolerance Part Number

10pF(106) |  +£10%(K) GRM32DC81E106KA12L ,§
©

The part number code is shown in () and Unitis shownin[]. ~ <>: EIA [inch] Code 1

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

=
3]
>
S
2
o
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W High Dielectric Constant Type X5R(R6) Characteristics
<
52
c o
8 g LXW [mm] 0.4x0.2(02)<01005>
5] % Rated Volt. [Vdc] 10(1A) ‘ 6.3(0J)
-
Capacitance Tolerance Part Number
68pF(680) +10%(K) GRMO022R61A680KA01L
100pF(101) +10%(K) GRMO022R61A101KAO01L
150pF(151) +10%(K) GRMO022R61A151KA01L
_6 220pF(221) +10%(K) GRMO022R61A221KA01L
? % 330pF(331) +10%(K) GRMO022R61A331KA01L
< % 470pF(471) +10%(K) GRMO022R61A471KA01L
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*
o
m 5 4700pF(472) +10%(K) GRMO022R61A472KE19L* | GRMO022R60J472KE19L*
% 8 6800pF(682) +10%(K) GRMO022R61A682KE19L* | GRMO022R60J682KE19L*
-4 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
0
o2 100pF(101) |  +10%(K)
T O
.-5, g 150pF(151) +10%(K)
T 3 220pF(221) | +10%(K)
330pF(331) +10%(K)
470pF(471) +10%(K)
680pF(681) +10%(K)
> 1000pF(102) +10%(K)
&)
58 1500pF(152) | +10%(K) GRMO33R61A152KA01D
ag)- & 2200pF(222) +10%(K) GRMO033R61A222KA01D
i % 3300pF(332) +10%(K) GRMO033R61A332KA01D
=
.39:’ o 4700pF(472) +10%(K) GRMO033R61A472KA01D
6800pF(682) +10%(K) GRMO033R61A682KA01D
10000pF(103) +10%(K) GRMO033R61A103KA01D GRMO033R60J103KA01D
._% 15000pF(153) +10%(K) GRMO033R60J153KEQ1D*
§ 9 22000pF(223) +10%(K) GRMO033R60J223KEQ1D*
'§ 5 33000pF(333) +10%(K) GRMO033R60J333KE01D*
0
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 0
£ .9
5=
S &
o Q
5=
Lo
c
iel
©
£
2
=
3]
> . . . . .
5 part Numben) Rl Im1Toz21[2 1Al l680 [k [T a01l[L] @Product D @sSeries ©Dimensions (LxW) ODimension (T)
g ( ) . ©Temperature Characteristics ~ @Rated Voltage @Capacitance
O 6006 606 006 6060 @Capacitance Tolerance @Individual Specification Code  {®Packaging*
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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)
470pF(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
0.10pF(104) +10%(K) GRM155R61A104KA01D
0.15pF(154) | +10%(K) GRM155R61A154KE19D* | GRM155R60J154KEQ1D*
0.22uF(224) | +#10%(K) GRM155R61A224KE19D* | GRM155R60J224KE01D*
0.33uF(334) | +10%(K) GRM155R61A334KE15D* | GRM155R60J334KE01D*
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 shown in [].

[ ]: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 |

T3

o =

c o

g 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)
330pF(331) | +10%(K)
470pF(471) | +109%(K)
8 680pF(681) |  +10%(K)
53 1000pF(102) |  £109%(K) GRM188R61H102KA01D
< = 1500pF(152) |  +109%(K)
o 2200pF(222) | +10%(K) GRM188R61H222KA01D
3300pF(332) |  +10%(K)
4700pF(472) |  +10%(K) GRM188R61H472KA01D
6800pF(682) |  +109(K)
" 10000pF(103) |  +109%(K) GRM188R61H103KA01D

4 O

?5 15000pF(153) |  +10%(K)

2 8 22000pF(223) |  +10%(K) GRM188R61H223KA01D

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

47000pF(473) | +10%(K)
68000pF(683) |  +10%(K)
0.10pF(104) | £109%(K) GRM188R61E104KA01D
0.15pF(154) | +109%(K)
0

o -?:" 0.22uF(224) +10%(K) GRM188R61E224KA88D GRM188R61C224KA88D

o)

50 0.33uF(334) | +10%(K)

T % 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>

@)

s 3 Rated Volt. [Vdc] 10(1A) 6.3(0J) 4(0G)

ag)' & Capacitance Tolerance Part Number

i % 0.68uF(684) | 210%(K) | GRM188R61A684KAG1D

=

20 2.2uF(225)| +10%(K) | GRM188R61A225KE34D*

A47pFAT5) | £10%(K) GRM188R60J475K E19D*
10pF(106) |  +20%(M) GRM188R60J106ME47D* | GRM188R60G106ME47D*

2 22UF(226) | £20%(M) GRM188R60G226MEAOL *

3]

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

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

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

c

=2

° O

c

S

=

o 0

£ 2

==

S &
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5=

£ o

=

2

®

E

2

£

3]

> . . . . .

5 Part Number) |1GR] M1l 18 111 T102 1Tk 1T A01 @Product ID @sSeries ©Dimensions (LxW) ODimension (T)

g ( ) ©Temperature Characteristics ~ @Rated Voltage @Capacitance

O 6006 606 006 6060 @Capacitance Tolerance ©Individual Specification Code  {®Packaging
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High Dielectric Constant Type X5R(R6) Characteristics |

R
Q=
c
LXW [mm] 2.0x1.25(21)<0805> 8 ;
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) E
33000pF(333) |  +10%(K) E &
47000pF(473) | +10%(K) < =
68000pF(683) | +10%(K) O
0.10uF(104) |  *10%(K)
0.15pF(154) | +#10%(K)
0.22uF(224) | +#10%(K)
0.33uF(334) |  +10%(K) @
= ©
0.47yF(474) |  +10%(K) Lo
0.68F(684) |  +10%(K) 3 S
1.0pF(105) |  +10%(K) GRM216R61E105KA12D | GRM21BR61C105KA01L -4
GRM216R61C105KA88D*
2.2uF(225) | +10%(K) GRM21BR61E225KA12L | GRM21BR61C225KA88L*
GRM219R61E225KA12D* | GRM219R61C225KA88D*
4.7TuF(A475) | +10%(K) GRM21BR61E475KA12L* | GRM21BR61C475KA88L*
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
GRM219R61C475KE15D* o .g
o)
10uF(106) |  +10%(K) GRM21BR61C106KE15L* 50
T2
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 =
O
4.7uF(475) | £10%(K) GRM21BR61A475KA73L* | GRM21BR60J475KA11L* T 'g
GRM219R61A475K E34D* qg)' 7
10pF(106) |  +10%(K) GRM21BR61A106KE19L* | GRM21BR60J106KE19L* i %
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =
GRM219R61A106KE44D* | GRM219R60J106KE19D* _%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. =2
* Please refer to GRM Series Specifications and Test Method (2). §
e
S o
o2
£>
S O
=
o
=
o 0
=g
5 =
50
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5=
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=
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High Dielectric Constant Type X5R(R6) Characteristics |

=R
o=
cC o
8 g LXW [mm] 3.2x1.6(31)<1206>
5% Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) 16(1C)
LL
Capacitance Tolerance Part Number
15000pF(153) |  +10%(K)
22000pF(223) |  +10%(K)
33000pF(333) |  +10%(K)
8 47000pF(473) |  +10%(K)
53 68000pF(683) |  +10%(K)
< = 0.10uF(104) |  +10%(K)
o 0.15uF(154) |  +10%(K)
0.22uF(224) |  +10%(K)
0.33uF(334) | +10%(K)
0.47uF@A74) |  +10%(K)
o 0.68UF(684) |  +10%(K)
— —
a5 1.0uF(105) |  +10%(K)
3 8 2.2uF(225) |  +10%(K) GRM31CR61H225KA88L | GRM316R61E225KA12D*
= j 4. 7uF(475) +10%(K) GRM31CR61E475KA88L GRM31CR61C475KA01L
GRM319R61E475KA12D* | GRM319R61C475KA88D*
10uF(106) +10%(K) GRM31CR61E106KA12L* | GRM31CR61C106KA88L
GRM319R61C106KE15D*
22F(226) +20%(M) GRM31CR61C226ME15L*
3
%
59 LXW [mm] 3.2x1.6(31)<1206>
T % 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*
5)
s 3 100pF(107) | +20%(M) GRM31CR60J107ME39L* | GRM31CR60G107ME39L*
ER=
S
P % 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)
% 1.0uF(105) |  +10%(K)
8 2 2.20F(225) | +109%(K)
= 4.7uF(@475) | +10%(K)
0
E < 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)
> o Capacitance Tolerance Part Number
£2 22UF(226) |  +20%(M)
[
é 2 4ATUF(476) | +209%(M) | GRM32ER61C476ME15L* | GRM32ER61A476ME20L*
5 % 100pF(107) | +20%(M) GRM32ER60J107ME20L*
g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
[ ]:Please refer to X7R(R7) etc. Characteristics.
* Please refer to GRM Series Specifications and Test Method (2).
=
Kol
©
£
2
£
3]
> . . . . .
@Product ID @sSecries ©ODimensions (Lx ODimension (T
8 (PartNumben [or|[m][s1 ||c]|re] [ 1n][225 ][k || e[ L - (LX) Son ™
£ ©Temperature Characteristics ~ @Rated Voltage @Capacitance
O 6006 606 006 6060 @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-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
1.0uF(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)
1.0uF(105) | +10%(K) GRM216R61E105KA12D | GRM216R61C105KA88D
2.2uF(225) |  £10%(K) GRM219R61E225KA12D* | GRM219R61C225KA88D*
A4.7UF(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
A4.7UF(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 shown in [].

[ ]: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 |

R
o=
c o
8 g LxW [mm] 3.2x1.6(31)<1206>
5% Rated Volt. [Vdc] 100(2A) | 50(1H) | 25(1E) | 16(1C)
LL
Capacitance Tolerance Part Number
15000pF(153) | +10%(K)
22000pF(223) | +10%(K)
33000pF(333) |  +10%(K)
g 47000pF(473) |  +10%(K)
? 3 68000pF(683) | +10%(K)
< = 0.10uF(104) |  +10%(K)
o 0.15puF(154) | +10%(K)
0.22uF(224) | +10%(K)
0.33uF(334) | +10%(K)
0.47uF(474) | +10%(K)
@ 0.68uF(684) | +10%(K)
= Q
& 5 1.0pF(105) |  +10%(K)
% 8 2.2uF(225) |  *10%(K) GRM316R61E225KA12D*
- 4.7uF(475) |  +10%(K) GRM319R61E475KA12D* | GRM319R61C475KA88D*
10pF(106) |  +10%(K) GRM319R61C106KE15D*
LxW [mm] 3.2x1.6(31)<1206>
Rated Volt. [Vdc] 10(1A)
)
o 2 Capacitance Tolerance Part Number
o)
52 10pF(106) |  +10%(K) GRM319R61A106KE19D*
T =
=
O
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)
o
s 3 1.0pF(105) |  +10%(K)
ag)' & 10pF(106) |  *10%(K) GRM32DR61E106KA12L
t %, The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
20 [ ]:Please refer to X7R(R7) etc. Characteristics.
T * Please refer to GRM Series Specifications and Test Method (2).
o
£
3}
O n
c 2
53
o
£3
5 O
=
o
=

For Bonding
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Product Information
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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
iy ~5510 +125°C FR% EQ575 ;gi;%:ézs © Reference temperature: 25°C
! ;Zr:p:rat”re EZPF;Q;/SS/TTAJ?ZF;/ tsé ngéo o C8: —55 to +105°C (21, 30, 4A, B1, 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, VP or VO,

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 (GRMO2 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<0.04744F: More than 10,000MQ The insulation reS|s_tance should be measured Wlth aDC
Insulation ; voltage not exceeding the rated voltage at 20/25°C and 75%RH
6 . C>0.047uF: More than 500Q - F - . ) .
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'OGBMF) 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.* guency 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. . 7AUC 1X (more than R6. R7. F5
Q/ 30pF and below: W.V.: 6.3/4V (1800 I’:and 1000pF) (C,>10’ A E4
8 | Dissipation Factor Q=400+20C £ 0.05 max. (C<3.3uF) beI’Z)W) R6,R7,C8, H
(D.F.) : 0.1 max. (C=3.3uF) 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<0.1uF)

: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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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
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
R6: Within £15% capacitance measured in step 3 as a reference.
(-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.
(55 t0 +105°C) Step Temperature (°C)
50% of B1: Within +10/-30% 1 Reference Temperature +2
the Rated R1: Within +15/—-40% —55+3 (for AC to 7U/R6/R7/C8)
Voltage F1: Within +30/-95% 2 —30+3 (for F5), 10+3 (for E4)
—25+3 (for other TC)
3 Reference Temperature +2
a 125+3 (for AC/R7), 105+3 (for C8)
8543 (for other TC)
Capacitance 5 Reference Temperature +2
9 | Temperature

Characteristics

Capacitance
Drift

Within £0.2% or +0.05pF
(whichever is larger.)
*Do not apply to 1X/25V

*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.

(2) High Dielectric Constant Type

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.*
When applying voltage, the capacitance change should be
measured after 1 more min. with applying voltage in
equilibration of each temp. stage.

CO2E.pdf
10.12.20

Step Temperature (°C) Applying Voltage (V)

1 Reference Temperature +2
—55+3 (for C8, R1, R7, R6)
2 —25+3 (for B1, B3, F1)
—30+3 (for F5)/10+3 (for E4)
3 Reference Temperature +2
12543 (for R1, R7)/

4 85+3 (for B1, B3, R6
F1, F5, E4)/105+3 (for C8)

No bias

Reference Temperature +2
—55+3 (for R1)/
—25+3 (for B1, F1)
Reference Temperature +2
125+3 (for R1)/
85+3 (for B1, F1)

50% of the rated
voltage

o [N o |a

10

Adhesive Strength
of Termination

No removal of the terminations or other defect should occur.

e
A 1 T 7 7
Jo g7z @7Eﬁ
A 0 7 P P 7 ]
iy//i @ @ @ i'/A 7 Solder resist
Baked electrode or
copper foil
Fig. 1a

Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1a using a eutectic solder. Then apply 10N* force in
parallel with the test jig for 10+1 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.
*1N (GRMO02), 2N (GRMO03), 5N (GRM15, GRM18)

(in mm)
Type a b c
GRMO02 0.2 0.56 0.23
GRMO03 0.3 0.9 0.3
GRM15 04 15 0.5
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
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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 Temper_ature 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<0.068pF)
: =
: 0.05 max. _(C_0'068“F) 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 thelsame condlltlons 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
. . . o 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=0.1pF)
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
. o in Fig. 2a using a eutectic solder. Then apply a force in the
+50 +
g;zzc:ance z/v\cr:ri](l:rile_\/se/:igrle:ro':g': 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
r—> .5
]i[c [ e
20 ,50 Pressurizing u
speed: 1.0mm/sec. | a’
#Pressurize I 100
12 | Deflection e 15230111111* —= J# Fig. 2a
I 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 0.9 03
C N 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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ries Specifications and Test Methods (1) (Note 1)-Typical Inspection

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

= 0
g 2 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).
o 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 Temper_ature 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
Q
? g Cﬁpacitance Wirt]hir;1 12.5% Ior +0.25pF B1, B3, R1, Rf\sl\y/;?iryw(i:?S%
< % Change (whichever s larger) F1, F5, E4: Within £20%
O [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
: 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
a8 Resistance *GRM32D R7/R6/CB 1EL06: 0.035 max. | 9 . Y
= to . ) ) erform a heat treatment at 150+0/-10°C for one hour and
& o 14 ) 30pF and over: Q=1000 W.V.: 16/10V: 0.035 max. then set at room temperature for 24+2 hours
2 o oldeing 30pF and below: W.V.: 6.314V Perform the initial mepasurement B .
E 9 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)
2 :0.09 max. (C=0.1uF)
Q‘ '5 W.V.: 16/10V: 0.125 max.
%‘) n W.V.: 6.3V: 0.15 max.
T =
a5 8 I.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.
>
2 @ Appearance | No defects or abnormalities
o .2
S5 .
) Capacitance | Within +2.5% or +0.25pF B1, B3, R, R6, R7, C8:
L= Change (whichever is larger) .W'.thm +7.5%
O F1, F5, E4: Within £20%
20
= [B1, 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<0.068UF) | perform the five cycles according to the four heat treatments
a :0.05 max. (C20.068UF) | shown in the following table.
5 W.V.: 50/35/25V: Set for 2442 hours at room temperature, then measure.
IS :0.025 max.*
ag *GRM32D R7/R6/C8 1E106: 0.035 max. Step 1 2 3 4
=8 15 | Temperaiure 30pF and over: Q1000 W.V.: 16/10V: 0.035 max. Min. Room Max. Room
2 < e 30pF and below: W.V.: 6.3/4V Temp. (°C) | Operating | o, | Operating | o
== Q/DF. Q=400+20C £ 0.05 max. (C<3.3uF) _ __|Temp. +0/=3 Temp. +3/-0
8 : 0.1 max. (C23.3uF) Time (min.) 30+3 2103 30+3 2103
o . . .
> 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.: 25V min. Perform the initial measurement.
o n : 0.05 max. (C<0.1uF)
% 2 :0.09 max. (C=0.1pF)
5 % W.V.: 16/10V: 0.125 max.
el W.V.: 6.3V: 0.15 max.
L‘E 3 L.R. More than 10,000MQ or 500Q - F (whichever is smaller)
gf;cgt{: 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 Temper_ature 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,
ot i st 20
g g F1, F5, E4: Within +30%
[R6, R7, C8]
W.V.: 100V
: 0.05 max. (C<0.068uF)
: >
-~ ) 0.075 max. (C=0.068,F) 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) ] W.V.: 6.3/4V
30pF and below: ) measure.
Q=275+2.5C :0.075 max. (C<3.3uF)
= . : S
Q/D.F. 10pF and below: - :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=0.1pF)
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)
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,
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 50012 hours. Remove and set for 24+2 hours at room
+ 0.05 max. (C<0.068UF) | 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<3.3pF) Remove and set for 24+2 hours at room temperature.
Q/D.F. Q=100+10C/3 :0.125 max. (C=3.3yF) | 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=0.1uF)
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.

= 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).
Os 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
The measured and observed characteristics should satisfy the
specifications in the following table.
" Appearance | No defects or abnormalities
.- B1, B3, R1, R6, R7, C8:
gu Within £12.5%
< % Capacitance | Within £3% or +0.3pF FEl;c':es‘t Egvvnt;'(n ::c?%
o Change (whichever is larger) P C>i 0 F. Apply 200%* of the rated voltage at the maximum operating
F1. F5: Within +:-3C.)/—u4(])% temperature +3°C for 100012 hours.
[10V max. and C1.0iF] Set for 24+2 hours at room temperature, then measure.
The charge/discharge current is less than 50mA.
B1, l_33’ R6, R7, C8] «Initial measurement for high dielectric constant type.
W.V.: 100V Apply 200% of the rated voltage* at the maximum operating
B High : 0.05 max. (C<0.068uF) tem o
2 ) perature +3°C for one hour. Remove and set for 24+2
ﬁ o 18 | Temperature : 0.075 max. (C=0.068pF) hours at room temperature
3 0 Load 30 . W.V.: 50/35/25/16/10V - :
30 pF and over: Q=350 - 0.05 max. Perform initial measurement.
-3 ;ggi :Eg g‘éi)rw W.V.: 6.3/4V *GRM155C81E 683/104, GRM188C81E105,
Q2275+2.SC :0.075 max. (C<3.3puF) GRM188C81E105, GRM21BR71H105, GRM21BR72A474,
Q/D.F. 10pF and_ below: :0.125 max. (C=3.3uF) GRM21BR71C225, GRM31CR71H475,
Q2200+16C [E4] GRM32E R6/R7 YA106, GRM32D R7/R6/C8 1E106
- W.V.: 25Vmin: 0.05 max. 1 150% of the rated voltage.
] ) ) [F1, F5]
9 C: Nominal Capacitance (pF) W.V.: 25V min.
o :0.075 max.(C<0.1pF)
50 : 0.125 max.(C=0.1pF)
T E W.V.: 16/10V: 0.15 max.
(0] W.V.: 6.3V: 0.2 max.
I.R. More than 1,000MQ or 50Q - F (whichever is smaller)
>
2 o Table A-1
o2
=R )
o9 Capacitance Change from 25°C (%)
i g, Char. Nominal Values (ppm/°C)*1 -55 -30 -10
=20 Max. Min. Max. Min. Max. Min.
T 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
o 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
o @ 6T —470+60 5.46 3.28 3.75 2.26 2.39 1.44
2 'q:) 7U —750£120 8.78 5.04 6.04 3.47 3.84 2.21
% n 1X +350 to —1000 — — — — — —
E %: *1: Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for AC)/85°C (for other TC).
© O
2 @
= 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
o n 3C 0+120 1.37 -0.90 0.82 -0.54 0.55 -0.36
£ % ac 0£250 2.56 —1.88 1.54 —1.13 1.02 —0.75
Swn 2P —150+60 - - 1.32 0.41 0.88 0.27
oA 3P —150+120 — — 1.65 0.14 1.10 0.09
E g 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
g 3S —330+120 — — 2.63 0.95 1.76 0.63
= 4s —330+250 - - 3.35 0.36 2.23 0.24
< 2T 47060 - - 3.07 1.85 2.05 1.23
2 3T —470+£120 — — 3.40 1.58 2.27 1.05
f AT —470£250 — — 4.12 0.99 2.74 0.66
g 3U —750+£120 - - 4.94 2.84 3.29 1.89
'g 4U —750£250 — — 5.65 2.25 3.77 1.50
a *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, R7Z C7, D7, E7°: -55to +125°C Reference temperature: 25°C
1 | Temperature C6, R6: —55 to +85°C (B1, B3, RL, 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.

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 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
chargel/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>10pF 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).
Os Continued from the preceding page. When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).
4
2 o 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.*
55 No bias | C6 : Within £22% (-55 to +85°C) In case of applying voltage, the capacitance change should be
S n Cc7 : 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;::: :;Z:gng; E::: Eg :;:8 *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)
1 252 (for R6, R7, C6, C7, C8, D7, D8, E7, F5)
2042 (for B1, B3, F1, R1)
2 8 Capackance 5543 (for RL, R, R7, C6, C7, C8, D7, D8, E7)
w @ 9 | Temperature 2 =303 (for F5)
% 0 Characteristics —2543 (for B1, B3, F1) No bias
a3 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 |105%3 (for C8, D8)
the Rated | R1: Within +15/~40% 8513 (for B1, B3, F1, F5, R6, C6)
Voltage F1: Within +30/-95% 5 |20+2 (for B1, F1, R1)
6 —55+3 (for R1)

9 —25+3 (for B1, F1) 50% of the
154 5 7 |20+2 (for B1, F1, R1) rated voltage
JE:D (%} 8 125+3 (for R1)

T2 85+3 (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.
5 0 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.
= 177 0 77 77 7 W 7 W 7 *IN: GRMO02, 2N: GRMO3, 5N: GRM15/GRM18
Adhesive Strength a Z N7 N2 R R R/ = Type 2 b S
10 of Termination 7 = GRMO02 0.2 0.56 0.23
=X IRTNTNTRINE GRMO3 03 0.9 03
% U T T 71 0 4| Solderresist GRM15 0.4 1.5 0.5
(Sl Baked electrode or GRM18 1.0 3.0 1.2
2& copper foll GRM21 1.2 4.0 1.65
% % Fig. 1a GRM31 2.2 5.0 2.0
£ <§f GRM32 22 5.0 2.9
5O GRM43 35 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
o o 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
< % DE D8: 0.15 max. frequency range, from 10 to 55Hz and return to 10Hz, should
m QN 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
L O GRM31CR6 0J/0G 107: 0.15 max. perpendicular directions (total of 6 hours).

Continued on the following page.

Product Information

" | suuRata



/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.

Continued from the preceding page.

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
Capacitance - in_ Fig_. 2a using a 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 EN <
| speed: 1.0mm/sec.
ﬁ ‘Pressurize 1
R230 100 t: 1.6mm
12 | Deflection 4’; Fig. 2a
Flexure : <1 (GRM02/03/15: t: 0.8mm)
Type a b c
Capacitance meter GRMO2 0.2 0.56 0.23
5 | 45 GRMO3 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 3.5 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, F5: Within +20% Immerse the capacitor in a eutectic solder* or Sn-3.0Ag-0.5Cu
Capacitance | *GRM188R6 0J/0G 106, GRM188C8 0E/0G 106, GRM219R60G226: | 5q|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 GRMO02.
. Within £15%
Resistance «Initial measurement for high dielectric constant type
ule 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.
*GRM31CR71E106: 0.125 max. *Preheating for GRM32/43/55
GRM31CR6 0J/0G 107: 0.15 max. Step Temperature Tine
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
. B1, B3, R1, R6, R7, C6, C7, C8, D7, D8: Within +7.5% under the same conditions as (10).
Capacitance A Perform the five cycles according to the four heat treatments
E7: Within £30% ) )
Change F1. E5: Within £20% shown in the following table.
M - 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 | R9°™ | operating | R0°M
15 | Sudden F1, F5: 0.2 max. Temp. +0/-3| "°™P- | Temp. +3/-0| TeMP-
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.
; ) Perform the initial measurement.
Dielectric | \ - yefects 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.

R4 A L R
S 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).
G) s Continued from the preceding page. When "*" is added in PNs table, please refer to GRM Series Specifications and Test Methods (2).
4
wo 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
" T(_emperature B1. B3, R1, 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 ; then let sit for 24+2 hours at room temperature. Perform the
>0 Humidity D.-F. F1, F5: 0.4 max. initial measurement.
g n (Steach) *GRM319C81A106, GRM31MC81A106: 0.125 max. ’
<= y Measurement after test
% I.R. More than 12.5Q - F 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
‘ 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 Ao room temperature, then measure.
Change F1, FS: Within +30% The charge/discharge current is less than 50mA
" o *GRM188C8 OE/0G 106, GRM219R60G226: within +15% X 9 g s K oA
a8 Part Numbers with # have individual specification.
0% 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 8 17 | Durability D.F. F1, F5: 0.4 max. eInitial measurement
o * .
= = GRM319C81A106, GRM3IMC81A106: 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 2442 hours at room temperature, then measure.
8
%
= g Table A
T Dimension Rated Volt. Capacitance Cap. Tol Spec. Test Applied Testing
=
o Part Number LXW (mm) | remp.Char. (Vdc) F) (%) 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 22u +20% (2) Rated Volt. X100%
a GRM319D71C475KA12D 3.2X1.6 X7T 16 4.7u +10% 2) Rated Volt. X100%
% 8 GRM319D71C475MA12D 3.2X1.6 X7T 16 4.7u +20% (2) Rated Volt. X100%
=3
E 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
-j_—i’ 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 _— rorffgscic
2 The following voltage and temperature derating S Sy \\
G conditions are recommended for use to ensure the g 8 N N T T[] Product
o n - e = . for 105°C
5.0 same reliability level as normal specification. 4
s 3 Q Product
z3 g 6 for 85°C
o S
c >
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RM Series Data

Fcl
23
m Capacitance - Temperature Characteristics m Capacitance Change - Aging g2
C =
o
20 Measuring condition: 5C - IMHz, RA -+ 1kHz 20 Measuring condition: 5C - IMHz, RA -+ 1kHz w o
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The data herein are given in typical values, not guaranteed ratings. 5 -5
Please refer to our Web site or contact our sales representatives for individual Part Number's data. g n
Our Web Site: http://www.murata.com/products/capacitor/tech_data/ . . iy
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GRM Series Data

= ) i
E’ Continued from the preceding page.
& m Capacitance - DC Voltage Characteristics
I_BL Temperature Compensating Type: GRM1555C1H102JA01 High Dielectric Constant Type: GRM155R71E103KA01
Measuring condition: 1IMHz Measuring condition: 1kHz
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g O High Dielectric Constant Type: GRM155R71C104KA88 High Dielectric Constant Type: GRM155R61A105KE15
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Measuring condition: 1kHz Measuring condition: 1kHz
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= @ The data herein are given in typical values, not guaranteed ratings.
£ 9 Please refer to our Web site or contact our sales representatives for individual Part Number's data.
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c @ Our Web Site: http://www.murata.com/products/capacitor/tech_data/
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GRM Series Data

) i T L
Continued from the preceding page. 5 ,g
. .. c o
m Capacitance - AC Voltage Characteristics g2
=
Temperature Compensating Type: GRM1555C1H102JA01 High Dielectric Constant Type: GRM155R71E103KA01 E %
Measuring condition: 1IMHz Measuring condition: 1kHz
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The data herein are given in typical values, not guaranteed ratings. = @
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Chip Monolithic Ceramic Capacitors mulRata
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
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GNMOM2/1M2/212 GNM214/314
—F L
y "y
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0= Ty e | _
23 1D C A ™~ ooo C
2 \ L | L—w ] | L | —w
30 } | | | | |
= Dimensions (mm) Dimensions (mm)
Part Number L W T P Part Number L Y, 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 20$0.15 | 1.25%0.15 | 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 0(;885+i00.11
0.8 +0/-0.15 0.85 401
@ 0601 GNM314 3.2+0.15 | 1.6+0.15 0 0.840.1
o GNM212 2.040.15 |1.25+0.15 1.0+0.1 1.040.1
T3 0.85 +0.1 1.15 +0.1
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Temperature Compensating Type COG(5C) Characteristics

_ ex.0.6: T Dimension [mm]

LxW
[mm]

1.37x1.0
(1M)
<0504>

2.0x1.25 3.2x1.6

(21) (31)

<0805> <1206>

Number of Elements

2(2)

4(4)

50
(1H)

10pF(100)

15pF(150)

22pF(220)

33pF(330)

47pF(470)

68pF(680)

100pF(101)

150pF(151)

220pF(221)

330pF(331)

50
(1H)

100
(2A)

50

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

< >: EIA [inch] Code

High Dielectric Constant Type X7R(R7)/X7S(C7) Characteristics
_ ex.0.6: T Dimension [mm]

LW 1.37x1.0 2.0x1.25 3.2x1.6
(1Mm) (21) (31)
o <0504> <0805> <1206>
Number of Elements 2(2) 4(4)

Rated Voltage
Capacitance [Vdc]

470pF(471)

1000pF(102)

2200pF(222)

4700pF(472)

10000pF(103)

22000pF(223)

47000pF(473)

0.10pF(104)

1.0pF(105)

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

< >: EIA [inch] Code

High Dielectric Constant Type X7R(R7) Characteristics-Low Profile

_ ex.0.5: T Dimension [mm]

1.37x1.0|2.0x1.25

LWITaM) | (21)

[mm]| <0504>(<0805>

Number of Elements| 2(2) | 4(4)
Rated Voltage| 16 16
Capacitance [vdc]| (1C) | (1C)

0.10pF(104)

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

< >: EIA [inch] Code

CO2E.pdf
10.12.20

Capacitance Table

65

For General
GRM Series

Monolithic Microchip High Frequency High-Q Low ESL
GJM Series LLI Series

For Bonding

Product Information

0
2
=
o}
(2}
=
=z
o

GQM Series

GMA Series

GMD Series



/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

For General
GRM Series

Monolithic Microchip High Frequency High-Q Low ESL
GJIM Series LLL] Series

For Bonding

Product Information

]
2
=
n
=
z
O

GQM Series

GMA Series

GMD Series

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
10.12.20

Capacitance Table

High Dielectric Constant Type X5R(R6) Characteristics

_ ex.0.6: T Dimension [mm]

LxW
[mm]

0.9x0.6
om)
<0302>

1.37x1.0
(IM)
<0504>

2.0x1.25
1)
<0805>

2.0x1.25
(1)
<0805>

3.2x1.6
(31)
<1206>

Number of Elements

2(2)

4(4)

Rated Voltage
Capacitance [Vdc]

16 | 10
(1A)

63 | 4
(0J)

25 16 10

6.3

10

6.3

10 6.3

16 10

1000pF(102)

2200pF(222)

4700pF(472)

10000pF(103)

22000pF(223)

47000pF(473)

0.10pF(104)

0.220F(224)

0.47TUF(474)

1.0pF(105)

2.21F(225)

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

< >: EIA [inch] Code

High Dielectric Constant Type X5R(R6) Characteristics-Low Profile
_ ex.0.5: T Dimension [mm]

o 1.?17%.0 2?511)25
[mm]|  <0504>  |<0805>
Number of Elements 2(2) 4(4)
Rated Voltage| 16 10 10
Capacitance [vdc]| (1C) | (1A) | (1A)
1.0pF(105)

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

< >: EIA [inch] Code

66
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Temperature Compensating Type COG(5C) Characteristics |

CO2E.pdf
10.12.20

B3
o =
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 | GNM2145C1H330KD01D | GNM3145C2A330KD01D | GNM3145C1H330KD01D g
47pF(470) |  +£10%(K) GNM1M25C1H470KD01D | GNM2145C1H470KD0O1D | GNM3145C2A470KD01D | GNM3145C1H470KD01D %
68pF(680) | +10%(K) GNM1M25C1H680KD01D | GNM2145C1H680KD0O1D | GNM3145C2A680KD01D | GNM3145C1H680KD01D o
100pF(101) +10%(K) GNM1M25C1H101KDO01D GNM2145C1H101KD01D 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 E
&g
-
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) - %
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 % E
0.10uF(104) |  +20%(M) GNM1M2R71C104MA01D | GNM1M2C71A104MA01D qg)' g
L3
LxW [mm] 2.0x1.25(21)<0805> % o
Number of Elements 4(4)
Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number %
A70pF(471) |  +20%(M) GNM214R71H471MA01D § n
1000pF(102) | +20%(M) GNM214R71H102MA01D é E
2200pF(222) | +20%(M) GNM214R71E222MA01D E’ <
4700pF(472) | +20%(M) GNM214R71E472MA01D = (29
10000pF(103) |  +20%(M) GNM214R71E103MA01D é
22000pF(223) |  +20%(M) GNM214R71C223MA01D
47000pF(473) |  +20%(M) GNM214R71C473MA01D
0.10uF(104) |  +20%(M) GNM214R71C104MA01D o o
£ 9
T o
LxW [mm] 3.2x1.6(31)<1206> c?ﬂ: ®
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 | GNM314R71C104MAO1L é
1.0pF(105) |  +20%(M) GNM314R70J105MAO1L g
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code “E
* Please refer to GNM series Specifications and Test Method (2). E
. . . =}
oo SR ool B i
O 6606 6 06 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-Low Profile

T3
2%
8 ; LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805>
o 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*
% 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 .g Number of Elements 2(2)
-5, 2 Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C)
T % Capacitance Tolerance Part Number
1000pF(102) | +20%(M) GNM1M2R61H102MA01D
2200pF(222) |  +20%(M) GNM1M2R61E222MA01D
4700pF(472) | +20%(M) GNM1M2R61E472MA01D
= 10000pF(103) |  +20%(M) GNM1M2R61E103MAQ01D
% k4] 22000pF(223) |  +20%(M) GNM1M2R61C223MA01D
ag)' g 47000pF(473) |  +20%(M) GNM1M2R61C473MA01D
E % 0.22uF(224) | +20%(M) GNM1M2R61C224ME18D*
._%’ o 1.0uF(105) | +20%(M) GNM1M2R61C105ME18D*
LXW [mm] 1.37x1.0(1M)<0504>
= Number of Elements 2(2)
8 9 Rated Volt. [Vdc] 10(1A) | 6.3(0J)
'§ 'é Capacitance Tolerance Part Number
.E <§( 22000pF(223) | +20%(M) GNM1M2R61A223MA01D
S0 47000pF(473) | +20%(M) | GNM1M2R61A473MA01D
é 0.10pF(104) | +20%(M) | GNM1M2R61A104MA01D
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
1.0uF(105) | +20%(M) GNM212R61C105MA16D | GNM212R61A105MA13D
2.2uF(225) |  +20%(M) GNM212R61A225ME16D* | GNM212R60J225ME16D*

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

part Numben) |oNl mITiml21TrR7]T1c ][ 104 | IM 1] AAL @Product ID @sSeries ©Dimensions (LxW) ONumber of Elements
( ) ©OTemperature Characteristics ~ @Rated Voltage @Capacitance

O 6006 606 006 600 @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

T3
L =
c o
LXW [mm] 2.0x1.25(21)<0805> 8 ;
Number of Elements 4(4) ] g
L
Rated Volt. [Vdc] 10(1A) ‘ 6.3(0J)
Capacitance Tolerance Part Number
1.0pF(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
1.0pF(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). "
- QO
a8
0]
g0
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 o 2
)
1.0uF(105) +20%(M) GNM1M2R61C105MEA2D* | GNM1M2R61A105MEA4D* | GNM214R61A105MEA2D* -g, 2]
T =
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code 2 8
* Please refer to GNM series Specifications and Test Method (2).
%)
5.2
3=
g
L=
c O
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GNM Series Specifications and Test Methods (1)

T 9 When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
S 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
o) Temperature Hiah Dielectric T
Compensating Type (Y REAEENS e
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
Ko be applied continuously to the capacitor.
g 2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V>* or VO,
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
0 ) .
5 | Dielectric Strength | No defects or abnormalities (5€) or Z.SOA’ of the rated voltage (R?) Is applied betw_een the
@ terminations for 1 to 5 seconds, provided the charge/discharge
= current is less than 50mA.
w o
3 . - . .
% 0 Insulation More than 10,000MQ or 500 - F The insulation re5|§tance should be measure(j with a D?
85 6 Resistance (whichever is smaller) voltage not exceeding the rated voltage at 25°C and 75%RH
= max. and within 2 minutes of charging.
7 | Capacitance 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.
Q/ 30pF max. Char. [25Vmin] 16V | 10V | 6.3V Char. 5c R7
o Q=400+20C ltem
- 8 | Dissipation Factor R7,R6,| 0.025 | 0.035 | 0.035 | 0.05
@ (D.F.) ) c7 max. | max. | max. | max. Frequency 1+0.1MHz 1+0.1kHz
5 C: Nominal Voltage 0.5 to 5Vrms 1.0£0.2Vrms
52 Capacitance (pF)
T =
a5 8 T Ref C The capacitance change should be measured after 5 min. at
Char. emp. SIEIEE ap. each specified temperature stage.
Range Temp. | Change .
EEoC (1) Temperature Compensating Type
. Within the R7 "~ o - The temperature coefficient is determined using the capaci-
Capacitance o to +125°C Within . )
Change specified tolerance 55oC +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 o )
o % The capacitance drift is calculated by dividing the differences
E s Within the between the maximum and minimum measured values in the
O Temperature o steps 1, 3 and 5 by the cap. value in step 3.
S0 Cosfiicient specified tolerance Sie Femeratire G
£ Capacitance (Table A) 1 p p 25+L21 (C)
) Ei’:;ecr;tﬁs’:cs 2 5523 (for 5C/IR7/CT), —30+3 (for F5)
3 2542
% 4 125+3 (for 5C/R7/C7), 85+3 (for F5)
2 " 5 25+2
gg Within +0.2% (2) High Dielectric Constant Type
=8 Capacitance or +0.05pF The ranges of capacitance change compared with the above
E < Drift (whichever is 25°C value over the temperature ranges shown in the table
% g larger.) should be within the specified ranges.
=
g « 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.
2% 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 5N force in parallel with
5w 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 L P reflow method and should be conducted with care so that the
?:J E—% T:‘ L] >y soldering is uniform and free of defects such as heat shock.
10 | Adhesive Strength B g L LK Type & b 5 P
of Termination Bk = ._? = LTLsmder esist GNM1M2 0.5 1.6 0.32 0.32
c - -‘L . Copper foil GNM212 0.6 1.8 0.5 0.5
] L Solder resist
&= Copper foil GNM214 0.6 2.0 0.25 0.25
g GNM314 0.8 2.5 0.4 0.4
@ (in mm)
g Fig. 1
g Continued on the following page.
o

N | 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).

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 Type Lo
Compensating Type 9 ypP
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
Capacitance | Within the specified tolerance . . : : .
capacitor should be subjected to a simple harmonic motion
Vibration 30pF min.: Q1000 having a total amplitude of 1.5mm, the frequency being varied
11 . 30pF max.: Char 25V 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 n.1ax max m.ax be traversed in approximately 1 minute. This motion should be ]
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.
gzgzcgance m;?;?];se?;n;?gs[: 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. o %
_ =
u o
g =2
o
a3
- -
100 100
5.0 5.0
12 | Deflection a. a 20 ,50 Pressurizing
T T
[Egg: 1.0 E @ 1.0 ‘Pressurize
1 A R230
d t=0.8mm T e —=————= J‘T‘ - g
* =
Type a b Cc d Flexure : =1 -g,’ %
GNM1M2 2.0£0.05 | 0.5+0.05 |0.32+0.05/|0.32+0.05 T =
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 "
- N rosin (JIS-K-5902) (25% rosin in weight proportion). Preheat at S o
9 S
13 igr‘fi:\i?ilgay i Zgn/:ai::l;:zltermmatlons are to be soldered evenly and 80 to 120°C for 10 to 30 seconds. After preheating, immerse in g- $
y- eutectic solder solution for 2+0.5 seconds at 230+5°C or f_: 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
o
Within +2.5% N N ) ‘ ) _(E)
Capacitance or +0.25pF N 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 o é
larger) solution at 270+5°C for 10+0.5 seconds. Let sit at room S (%
temperature for 24+2 hours, then measure. L«
14 30pF min.: Q=1000 Ss
30pF max.: Char. 125V minl_ 16V | 10V | 6.3v | * Initial measurement for high dielectric constant type E o
Q/D.F. Qz400+20C 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) = @
c 0
Dielectric . = 5
Strength No failure S &
=
Continued on the following page. S
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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).
When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).

Continued from the preceding page.

Specifications

No. Item Test Method
Temperature High Dielectric T
Compensating Type 9 SIS TS
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
, Within £2.5% table. Let sit for 24+2 hours (temperature compensating type)
Capacitance| ~ Or£0.25pF | oo o6 70 \Within 47.5% or 48+4 hours (high dielectric constant type) at room
Change (whichever is temperature, then measure.
larger)
Step 1 2 3 4
15 30pF min.: Q=1000 Min. Room Max. Room
30pF mg; 200+20C | _Char. [25Vmin] 16V | 10V [ 63v_ | Temp.(°C)| Operating | o | Operating | ro
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 2103 30+3 2t03
C:Nominal
Capacitance (pF) « Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10°C for one hour and
I.R. 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.
No failure
Strength
Humidity Steady The measured and observed characteristics should satisfy the
State specifications in the following table.
Appearance | No marking defects
Within +5%
Capacitance| o X0.5pF | g7 26, c7: Within +12.5%
Change (whichever is
larger) Set the capacitor at 40+2°C and 90 to 95% humidity for 500+12
16 30pF and over: hours.
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
C: Nominal
Capacitance (pF)
L.R. More than 1,000MQ or 50Q - F (whichever is smaller)
- The measured and observed characteristics should satisfy the
Humidity Load e } )
specifications in the following table.
Appearance | No marking defects
Within +7.5%
Capacitance or £0.75pF CNne o
Change (whichever is R7, R6, C7: Within £12.5% Apply the rated voltage at 40+2°C and 90 to 95% humidity for
larger) 500412 hours.
17 . Remove and let sit for 24+2 hours at room temperature, then
30pF and over:
Q=200 measure. _
30pF and below: Char T25vmin T 16V T0V/6.3V The charge/discharge current is less than 50mA.
Q/D.F. Q=100+10C/3 | R7,R6,| 0.05 0.05 0.05
C7 max. max. max.
C: Nominal
Capacitance (pF)
L.R. More than 500MQ or 25Q - F (whichever is smaller)
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). T 0
Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2). 52
c O
Specifications 8 ;
No. Item Test Method 5
Temperature High Dielectric Type O
Compensating Type 9 ypP
High Temperature | The measured and observed characteristics should satisfy the
Load specifications in the following table.
Appearance | No marking defects
S
R —. Within £3 g)r +0.30F Apply 200% of the rated voltage for 1000£12 hours at the ,5
p . T P R7, R6, C7: Within £12.5% maximum operating temperature +3°C. Let sit for 24+2 hours @
Change (whichever is n
larger) at room temperature, then measure. s
9 The charge/discharge current is less than 50mA. =
@ 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 2442 hours at room temperature. Perform initial
10pF and below: C7 max. max. max. measurement.
Qz200+10C o B
C: Nominal LS
Capacitance (pF) = S
o
I.R. More than 1,000MQ or 50Q - F (whichever is smaller) = =
Table A
: Capacitance Change from 25°C (%)
Char. N‘()m'"m*}[,(\;?'*ules 55°C -30°C _10°C "
PP Max. Min. Max. Min. Max. Min. o -g
5C 0+30 0.58 -0.24 0.40 -0.17 0.25 -0.11 'cén $
*1: Nominal values denote the temperature coefficient within a range of 25 to 125°C. T E
O
%)
o)
g [0
=
c O
20
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GNM Series Specifications and Test Methods (2)

T 9 When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
S 2 When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
o4 -
Lo 1 | 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
Ko voltage range.
<CJ|)J 3 | 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.
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
(7|) 'g max. and within 1 minute of charging.
w % 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.
-3 Nominal Capacitance | Measuring Frequency | Measuring Voltage
C=10pF * (10V min.) 1+0.1kHz 1.0+0.2Vrms
0.1 max.** C=10pF * (6.3V max.)|  1+0.1kHz 0.5+0.1Vrms
Table 3 *'For items in Tablel 1+0.1kHz 0.5+0.1Vrms
*2)| I i
GNMOMZ R6 103/223/473/104 For items in Table2 1+0.1kHz 1.0+0.1Vrms
o GNM1M2 R6 0J 105/225 Table 1
3 g | Dissipation Factor GNMIM2 R6 1A 105MEA4 GNMOM2 R6 1A 104
5 (D.F) GNM1M2 R6 1A 225 GNMOM2 R6 1C 104
‘5:» @ GNM212 R6 0J 225 GNM1M2 R6 1A 105/225
Si= E GNM212 R6 1A 225 GNM1IM2 R6 1C 224/105
O
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
5 " The capacitance change should be measured after 5 min.at
So each specified temperature stage.
3=
g 3 Step Temperature (°C)
Is 1 25+2
=3 o 2 —55+3
= 3 25+2
Capacitance Reference 4 85+3
9 | Temperature Char. | Temp. Range Temp. Cap. Change 5 2552
a 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
§ 17 within the specified ranges.
o2 « Initial measurement for high dielectric constant type.
= 3 Perform a heat treatment at 150+0/-10°C for one hour and
E < then set for 2442 hours at room temperature.
% g Perform the initial measurement.
S 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 GNMLIL2 Then apply 5N (GNMOM2: 2N) force in parallel with the test jig for
b b 10+1 sec. The soldering should be done either with an iron or
_la _la using the reflow method and should be conducted with care so that
g’ 3 - " I B e | o I B e | the soldering is uniform and free of defects such as heat shock.
5 s 10 | Adhesive Strengt e P e O st 9 Type & b = d
s of Termination i ©
2 2 = = f I GNMOM2 0.2 0.96 0.25 0.2
5 S e e o L] ] GNM1M2 05 16 0.32 0.32
2O = T | solderresist GNM212 06 18 05 05
L : Copper foil
L Solder .reslst GNM214 0.6 2.0 0.25 0.25
Copper foil GNM314 0.8 2.5 0.4 0.4
Fig. 1 (in mm)
=
,g 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 under the same conditions as (10).
% P P The capacitor should be subjected to a simple harmonic motion
= having a total amplitude of 1.5mm, the frequency being varied
E 11 | Vibration uniformly between the approximate limits of 10 and 55Hz.
_g DE 0.1 max.*® The frequency range, from 10 to 55Hz and return to 10Hz,
<) o **However 0.125 max. for Table 3 items. should be traversed in approximately 1 minute. This motion
o 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.
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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
Capacitance Fig. 2 using a eutectic solder. Then apply a force in the
Chzn o 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 «GNMO[2 soldering is uniform and free of defects such as heat shock.
20 , 50 Pressurizing
5o 100 5o 100 speed.: 1.0mm/sec.
‘ a ‘ ‘ a ‘ ;Pressunze
12 | Deflection KE%J: szgt@]: R230
1.0 o o =~ == Jﬁt
ﬁc d Thickness: 0.8mm ¥
Type a b 5 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::?n?;{;tt)ilgay @ ;gfcfntt?futj;glnatlons 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
ot R i 57 5%
*4 . ithi . 0, . -U.
Resistance Change GNMOM2RE0G105: Within +15/-7.5% solution at 270+5°C for 10+0.5 seconds.
14| 1o Solderina | D.F 0.1 max. *® Let sit at room temperature for 24+2 hours, then measure.
Heat 9| BF **However 0.125 max. for Table 3 items. « Initial measurement
R 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% Lligcrjf?)rrr:??hseaf?/z ZOZ:ZZO;S(:ESd%O){o the four heat treatments
Canacitance *GNMOM2R60G105, GNMOM2R60J103/223/473/104, listed in the foIIow?/n table g
Chgn e GNMOM2R61A103/223/473/104, Let sit for 24+2 hourgs at ro;)m temperature, then measure
9 GNMOM2R61C103/223/473/104, GNM1M2R61A105: _ P ! .
15 | Temperature Within +15% Step - Ol i 2 — O3 —— 4
o in. Operating] Room |Min. Operating] Room
Cycle D.E. 0.1 max. * _ Temp. (°C) Temp. Temp. Temp. Temp.
*3*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 | \ "« iure 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
e —— 500+£12 hours. The charge/discharge current is less than 50mA.
Hidh Chzn o R6: Within £12.5% « Initial measurement
Te?n erallr 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.
Hl?midity Perform the initial measurement.
(Steacy) * Measurement after test
Y I.R. 12.5Q - E 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
Canacitance voltage) of the rated voltage for 1000+12 hours at the
Chgn " 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.
o « Initial measurement
dif | DNEILT 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 24+2 hours at room temperature, then measure.
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Chip Monolithic Ceramic Capacitors mulRata

g8
ég Low ESL LLL/LLR/LLA/LLM Series
g8
| Reversed Geometry Low ESL Type |
el e —

8 m Features D:D |:|E
5% 1. Low ESL, good for noise reduction for high =9 a %
< % frequency

o 2. Small, high cap

Part Number - Dimensivc\)/ns (mm) =
m Applications LLL153 0.5 +0.05 1.0 +0.05 0.3 +0.05
. . "l " LLL185 0.8 +0.1 1.6 +0.1 0.6 max.
Decoupling solution for "chip sets", such as LLL215 0.5 +0/-0.15
H LLL216 1.25 +0.1 2.0 0.1 0.6 +0.1
a3 Mobile/FPD TV LLL219 0.85 +0.1
0 = LLL315 0.5 +0/-0.15
w % 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
m Controlled ESR.
oL 2. Suitable for high speed IC decoupling due to low
[ ] .
= g inductance type.
x B 3. 4 types of ESR are available.
m Applications
1. All kind of IC package (network processor,
- media processor, etc)
o . . .
8 2. Circuit that has anti-resonance
D 4
S
L=
c O 3 . L w
20 Eight Terminals Low ESL Type : e
O M
| FeatureS ’m m o @ ® @ Equivalent Circuit
o . . . D D Dy ® ® 6 O
£ 1. Low ESL (100pH), suitable to decoupling capacitor o
S v for 1GHz clock speed IC. . T
L GC) i ® @ ® G @D @
=g 2. Small, high cap ® @ ® ©® @ @ ® ®
E % part Number - WDlmen5|ons (m_Fn) 5
- - -
S o ®m Applications LLA185 1.6+0.1 | 0.8+0.1 | 05+0.05/-0.1 |0.40.1
5 i LLA215 20+0.1 [1.25+0.1| 05+0.05/-0.1 |0.5+0.05
o
2 High speed IC package (FPGA, network processor, etc) CLA210 50501 125501 585 $01 0.5 5005
LLA315 3.2+0.15 |1.6+0.15 | 0.5+0.05/-0.1 |0.8+0.1
LLA319 3.220.15 [ 1.6 +0.15 0.8510.1 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

m Features
1. Low ESL (45pH), suitable to decoupling capacitor ‘:& ';%?

For Bonding
GMD Series

O @ ® ® Equivalent Circuit
S o o ONONONONO]
for 2GHz clock speed IC. b e L0
) 2. Small, high cap i e B e W
g ®@ ® @ ©
£
u_g m Applications Dimensions (mm)
3 High speed IC package (FPGA, network processor, etc) Part Number L W T P
8 LLM215 2.0#0.1 |1.25%0.1 | 0.5+0.05/-0.1 | 0.50.05
- LLM315 3.2#0.15 | 1.6 +0.15 | 0.5+0.05/-0.1 | 0.8 0.1
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Capacitance Table

s 3

o =

Reversed Geometry Low ESL Type X7R(R7)/X7S(C7)/X6S(C8)/X5R(R6) Characteristics g 3

_ ex.5: T Dimension [mm] 5 E

Lxw| 0.5x1.0 0.8x1.6 1.25x2.0 1.6x3.2 & O

(15) (18) (21) (31)
[mml| <0204> <0306> <0508> <0612>
Rated Voltage| 6.3 | 4 | 50 | 25 | 16 | 10 | 4 | 50 | 25 | 16 | 10 | 4 | 50 | 25 | 16 | 10 | 6.3
Capacitance [Vdc] (03)

2200pF(222) 8

4700pF(472) 33

10000pF(103) < =

22000pF(223) )
47000pF(473)
0.10pF(104)
0.22uF(224)

0.47UF(474) 0

1.0pF(105) a5

2 2uF(225) 0

4.7uF(475) -4

10{F(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] o ,§
LxW 0.8x1.6 1.25x2.0 1.6x3.2 £
(18) (21) (31) TS
) <0306> <0508> <0612> T3
Rated Voltage 16 10 4 25 16 10 6.3 4 25 16
Capacitance (1A) (1C) | (1A)
10000pF(103)
22000pF(223) >
47000pF(473) £8
olopFos)| eyl s | sl =3
0.22uF(224) E Z
0.47pF(474| . s %’ o
1.0uF(105)
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
o
Controlled ESR Low ESL Type X7S(C7) Characteristics E @
_ ex.5: T Dimension [mm] § '%
o OB g
i <0306> =z
Rated Voltage 4 é
[Vdc] (0G)
ESR| 100 | 220 | 470 | 1000
Capacitance (EO01) | (EO3) | (EO5) | (EQ7)

1.0pF(105)

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

For Bonding
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Capacitance Table

T 8
o =
é z Eight Terminals Low ESL Type X7S(C7)/X7R(R7) Characteristics
5 _ ex.5: T Dimension [mm]
+ o Lew 11608 2.0x1.25 3.2x1.6
(18) (21) (31)
[mm] (603> <0805> <1206>
Rated Voltage| 4 | 25 | 16 | 10 [ 63 | 4 | 16 | 10 | 4
Capacitance [vdc]| (0G) (1C)
9 10000pF(103)
28 22000pF(223)
< = 47000pF(473)
(O]

0.10uF(104)
0.22uF(224)
0.47UF(474)
1.0pF(105)
2.21F(225)
4.7uF(475)

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

-
N
L
2
9]
-

LL] Series

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

LW 2.0x1.25 3.2x1.6
(22) (31)
” [mm] <0805> <1206>
o -% Rated Voltage 16
B2
& 3 10000pF(103)
22000pF(223)
47000pF(473) | |
0.10pF(104)
- 0.22pF(224)
§ 8 0.47uF@474) |
=3 1.0pF(105)
r=s
= 2.2uF(225)
20 4. 7uF(475)
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
2 Ten Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile
8 o _ ex.5: T Dimension [mm]
c .2
2% LxW 2.0x1.25 3.2x1.6
=0 [m] (21) (31)
= <§( <0805> <1206>
B0 Rated Voltage 16 | 63 | 4 16 | 10 | 6.3
c
S Capacitance (0J) [ (0G) | (1C) | (1A) | (09)
10000pF(103)
22000pF(223)
g 47000pF(473)
.é 5 0.10}1F(104)
n
s 0.22uF(224)
5= 0.47pF(474)
L O
1.04F(105)
2.2uF(225)

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

Product Information

N | suuRata
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Reversed Geometry Low ESL Type X7R(R7)/X7S(C7)/X6S(C8) Characteristics

B3
25
LxW [mm] 0.5x1.0(15)<0204> 8 ;
Rated Volt. [Vdc] 6.3(0J) ‘ 4(0G) E g
Capacitance Tolerance Part Number
0.10uF(104) +20%(M) LLL153C80J104MEO1E*
0.22uF(224) | +20%(M) LLL153C80J224ME14E*
0.47uF(474) | +£20%(M) LLL153C70G474ME17E*
LLL153 Series 4V/0.47uF(L: 0.5+0.07/-0.03mm) _§
LXW [mm] 0.8x1.6(18)<0306> <3
Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A) O
Capacitance Tolerance Part Number
2200pF(222) | +20%(M) LLL185R71H222MAOQ1L
4700pF(472) |  +£20%(M) LLL185R71H472MAOQ1L
10000pF(103) | +20%(M) LLL185R71E103MAOLL o
22000pF(223) |  +20%(M) LLL185R71E223MAOLL é '%
47000pF(473) |  +20%(M) LLL185R71C473MAOQ1L g 8
0.10uF(104) |  +20%(M) LLL185R71A104MAO1L - -
0.22uF(224) | +20%(M) LLL185R71A224MA01L
LxW [mm] 0.8x1.6(18)<0306>
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number o .%
0.47uF(474) | +£20%(M) LLL185C70G474MAO1L 5
1.0uF(105) | +20%(M) LLL185C70G105MEQ2L* T %
2.2uF(225) | +20%(M) LLL185C70G225MEQ1L*
LXW [mm] 1.25x2.0(21)<0508>
Rated Volt. [Vdc] 50(1H) 25(1E) 16(1C) 10(1A) >
Capacitance Tolerance Part Number s 3
10000pF(103) |  +20%(M) LLL216R71H103MAO1L qg)' g
22000pF(223) |  +20%(M) LLL216R71H223MAOQ1L E %
47000pF(473) |  +20%(M) LLL216R71E473MAOLL %’ O
0.10pF(104) |  +20%(M) LLL216R71E104MAO1L
0.22uF(224) | +20%(M) LLL219R71C224MAOQ1L LLL216R71A224MAO1L
0.47uF(474) | +£20%(M) LLL219R71A474MAOQ1L g—
1.0uF(105) | +20%(M) LLL219R71A105MAOQ1L § ®
LxW [mm] 1.25x2.0(21)<0508> g <
Rated Volt. [Vdc] 4(0G) ==
Capacitance Tolerance Part Number é
2.2uF(225) |  +20%(M) LLL219C70G225MAO01L
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
=p0
g3
:
£
o
£
o
. . . . . =}
(Part Number) O empereture Characiersics  @Rated vorage @capoonce B
O 6006 606 006 6060 @Capacitance Tolerance ©Individual Specification Code  {®Packaging o

Packaging Code in Part Number shows STD 180mm Reel Taping.
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Reversed Geometry Low ESL Type X7R(R7)/X5R(R6) Characteristics |

T
23
8 g LXW [mm] 1.6x3.2(31)<0612>
5E 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
_g 0.10pF(104) +20%(M) LLL31MR71H104MAOQ1L LLL317R71E104MAO1L
? g 0.22uF(224) +20%(M) LLL31IMR71E224MAO1L LLL317R71C224MAOQ1L
< § 0.47uF(474) |  +20%(M) LLL31MR71E474MAO1L LLL317R71C474MAO1L
o 1.0pF(105) +20%(M) LLL31MR71C105MAOQ1L LLL317R71A105MAO01L
2.2UF(225) | +20%(M) LLL31IMR71A225MA01L
LxW [mm] 1.6x3.2(31)<0612>
8 Rated Volt. [Vdc] 6.3(0J)
m 5 Capacitance Tolerance Part Number
g g 2.2UuF(225) |  +20%(M) LLL317R70J225MAQ1L
-3 4.TUF(4T5) |  +20%(M) LLL31MR70J475MAO1L
10UF(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).

0
o5
52 Reversed Geometry Low ESL Type X7R(R7)/X7S(C7) Characteristics-Low Profile
T =
© 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) LLL185R71E103MA11L
% _g 22000pF(223) |  +£20%(M) LLL185R71C223MA11L
ag)' g 47000pF(473) | +20%(M) LLL185R71C473MA11L
E % 0.10pF(104) |  +20%(M) LLL185R71A104MA11L
._%’ o 0.22uF(224) |  +20%(M) LLL185C70G224MA11L
LXW [mm] 1.25x2.0(21)<0508>
-_g- Rated Volt. [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A)
§ ) Capacitance Tolerance Part Number
'§ '§ 10000pF(103) |  +20%(M) LLL215R71H103MA11L
E < 22000pF(223) |  +20%(M) LLL215R71E223MA11L
£ % 47000pF(473) |  +20%(M) LLL215R71C473MA11L
é 0.10pF(104) | +20%(M) LLL215R71C104MA11L
0.22uF(224) |  +20%(M) LLL215R71A224MA11L
o o LXW [mm] 1.25x2.0(21)<0508>
= Rated Volt. [Vdc] 6.3(0J) | 4(0G)
é 2 Capacitance Tolerance Part Number
E % 0.47uF(474) +20%(M) LLL215R70J474MA11L
1.0pF(105) | +20%(M) LLL215C70G105MA11L
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code

Product Information

part Number) |LL 1L 11311171 rR71 1 {1031 M1 A1][ L] @Product D @sSeries ©Dimensions (LxW) ODimension (T)
( ) . ©OTemperature Characteristics ~ @Rated Voltage @Capacitance

O 6006 606 006 6060 @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 |

=R
2o
LXW [mm] 1.6x3.2(31)<0612> g9
Rated Volt. [Vdc] 50(1H) | 25(1E) | 16(1C) | 10(1A) 5 %
Capacitance Tolerance Part Number
10000pF(103) |  +20%(M) LLL315R71H103MA11L
22000pF(223) |  +20%(M) LLL315R71H223MA11L
47000pF(473) |  +20%(M) LLL315R71E473MA11L
0.10pF(104) |  +20%(M) LLL315R71E104MA11L 3
0.22uF(224) |  +20%(M) LLL315R71C224MA11L g 3
0.47UF(474) |  +20%(M) LLL315R71A474MAL1L < §
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code ©
Controlled ESR Low ESL Type X7S(C7) Characteristics |
[%]
LxW [mm] 0.8x1.6(18)<0306> BT
Rated Volt. [Vdc] 40G) z0
ESR [mQ] 100(E01) | 220(E03) | 470(E05) | 1000(E07) -5
Capacitance Tolerance Part Number
10000pF(103) | #209%(M) | LLR185C70G105MEOIL* | LLR185C70G105MEO3L* | LLR185C70G105MEO5L* | LLR185C70G10SMEO7L*

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).
8
3
'5, (%]
. ] T .. =S
Eight Terminals Low ESL Type X7R(R7)/X7S(C7) Characteristics 3
LxW [mm] 1.6x0.8(18)<0603>
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number -
o
0.10pF(104) +20%(M) LLA185C70G104MAOQ1L 5 E
0.22uF(224) +20%(M) LLA185C70G224MA01L qg)' $
0.47uF(474) +20%(M) LLA185C70G474MAOQ1L i %
i=
1.0pF(105) +20%(M) LLA185C70G105MEOQ1L* %’ O
2.2uF(225) +20%(M) LLA185C70G225ME16L*
LXW [mm] 2.0x1.25(21)<0805> Z
Rated Volt. [Vdc] 25(1E) 16(1C) ‘ 10(1A) 6.3(0J) § @
Capacitance Tolerance Part Number é 5
()]
10000pF(103) +20%(M) LLA219R71E103MAOQ1L g <
22000pF(223) +20%(M) LLA219R71E223MAOQO1L % (29
47000pF(473) +20%(M) LLA219R71E473MAO1L é
0.10pF(104) +20%(M) LLA219R71C104MAO1L
0.22uF(224) +20%(M) LLA219R71C224MAO01L
0.47uF(474) +20%(M) LLA219R71A474MAOLL -
1.0pF(105) +20%(M) LLA219R70J105MA01L % 0
c o
O U)
[filya)
LxW [mm] 2.0x1.25(21)<0805> 5 3
L
Rated Volt. [Vdc] 4(0G)
Capacitance Tolerance Part Number
2.2uF(225) +20%(M) LLA219C70G225MA01L
4.7uF(475) +20%(M) LLA219C70G475MEOQ1L* é
©
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code 1
* Please refer to LLL/LLR/LLA/LLM Series Specifications and Test Method (2). K]
c
3}
=}
°
2
o
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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
0.10uF(104) +20%(M) LLA319R71C104MAO1L
0.22uF(224) |  +20%(M) LLA319R71C224MAOQ1L
0.47uF(474) | +20%(M) LLA319R71C474MAOQ1L
1.0pF(105) |  +20%(M) LLA31MR71C105MA01L LLA319R71A105MAOQ1L
2.2uF(225) |  +20%(M) LLA31MR71A225MA01L LLA319R70G225MA01L

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

<> EIA [inch] Code

CO2E.pdf
10.12.20

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
1.0pF(105) | +20%(M) LLA215C70G105MA14L LLA315R70J105MA14L
2.2uF(225) |  +£20%(M) LLA215C70G225ME11L* LLA315R70J225MA14L
4.7TuF(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
2.2UuF(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 Unit is shown in [].

<> EIA [inch] Code

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

pert e (L[] [ 1] 04 ] ]

O 06 ©06 6 006 0O

@Product ID @sSeries

©@Temperature Characteristics

@Capacitance Tolerance

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). T 0
When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2). o -%
=
No. Item Specifications Test Method 8 ;
Operating £ 5
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 @
voltage range. ? g
3 | 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 a
Resistance ] : o . . - @
C: Normal Capacitance within 2 minutes of charging. & 5
7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at 25°C at the g 8
frequency and voltage shown in the table. -4
o W.V.: 25V min.; 0.025 max. Frequency: 1£0.1kHz
g | Dissipation Factor |\, .1 6v/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. @
Step Temperature (°C) @ T
1 2542 52
2 5543 T2
. Temp. Range Reference 3 25¢2 ©
Capacitance Char. ¢C) Temp. Cap.Change 4 12543
9 | Temperature R7 | —55t0+125 25°C Within +15% > 25+2
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 8
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 f_: ;
measurement. c O
20
Solder the capacitor to the test jig (glass epoxy board) using a T
eutectic solder. Then apply 10N* force in parallel with the test
10 Adhesiv.e St.rength No removal of the terminations or other defect should occur. J:ig for 10)5.1 sec. The soldering shouild be done either with an
of Termination iron or using the reflow method and should be conducted with 5
care so that the soldering is uniform and free of defects such as =
heat shock. *5N (LLL18 and LLA/LLM Series) § ®
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in % 5
) o o the same manner and under the same conditions as (10). The o P
Capacitance | Within the specified tolerance . . ) . ; = <
capacitor should be subjected to a simple harmonic motion Ss
— having a total amplitude of 1.5mm, the frequency being varied ° O
11 Vlbrgnon . . uniformly between the approximate limits of 10 and 55Hz. The 8
RESERNIEE W.V.: 25V min.; 0.025 max. frequency range, from 10 to 55Hz and return to 10Hz, should =
DF. W.V.: 16V/10V max.; 0.035 max. quency range, from - : n o Lnz,
) . be traversed in approximately 1 minute. This motion should be
W.V.: 6.3V max.; 0.05 max. . . R
applied for a period of 2 hours in each of 3 mutually
perpendicular directions (total of 6 hours).
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and g .§
Solderability of 75% of the terminations are to be soldered evenly rosin (‘]IS;K_SQOZ) (25% rosin in weight proportllon).lPreheat ".ﬂ 5 %
12 Termination and continuously 80 to 1_20 C for 10 tt_) 30 seconds. After preheating, immerse in m QN
’ 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. L O
Appearance | No marking defects
Capacitance| . Preheat th_e cgpacitor at_120 to 150°C for 1 minute. Immerse
Change Within £7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder c
solution at 270£5°C for 10£0.5 seconds. Let sit at room o
Resistance W.V.: 25V min.; 0.025 max. temperature for 24+2 hours, then measure. ©
13 | to Soldering | D.F. W.V.: 16V/10V max.; 0.035 max. %
Heat W.V.: 6.3V max.; 0.05 max. « Initial measurement. =
- - Perform a heat treatment at 150+0/—-10°C for one hour and -
IR More than 10,000M or 500Q - F (whichever is smaller) then let sit for 24+2 hours at room temperature. Perform the S
Dielectric No failure initial measurement. 8
Strength o

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

T 9 ] ) When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1).
52 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
o4 - . - 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).
Chgn 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 4
o 14 Cycls W.V.: 6.3V max.; 0.05 max. Temp. (°C) Min. Operating] Room |Max. Operating] Room
P @ 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 2t03 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 | ... .
9 Humidity | change Within £12.5% Set the capacitor at 40+2°C and 90 to 95% humidity for 500+12
(7') s 15 | (Steady - hours. Remove and let sit for 24+2 hours at room temperature,
Yo State) D.F W.V.: 10V min.; 0.05 max. then measure.
20 o W.V.: 6.3V max.; 0.075 max.
J |
— L.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.F. W.V.: 10V min.; 0.05 max. temperature, then measure. The charge/discharge current is
o i W.V.: 6.3V max.; 0.075 max. less than 50mA.
[}
59 IR More than 500MQ or 25Q - F
T E o (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
Chzn 3 Within £12.5% at room temperature, then measure. The charge/discharge
Hich 9 current is less than 50mA.
17 Tegm e | D.F W.V.: 10V min.; 0.05 max.
o " Loadp o W.V.: 6.3V max.; 0.075 max. «Initial measurement.
S o Apply 200% of the rated DC voltage for one hour at the
g- g More than 1,000MQ or 50Q - F maximum operating temperature +3°C. Remove and let sit for
f_: s I.R. (whichever is smaller) 2412 hours at room temperature.
O Perform initial measurement.
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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).
When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Operating R6: 55 to +85°C
1 | Temperature R7, C7: -55 to +125°C
Range C8: -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, V** or V°*,
whichever is larger, should be maintained within the rated
voltage range.

3 | Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimension 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,
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

Resistance - < .
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.
o Capacitance Frequency Voltage
g | Dissipation Factor | oo oo o7 5. 0120 max. C=<10pF (10V min.) 1+0.1kHz 1.0£0.2Vrms
(D.F.) C=10pF (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
each specified temperature stage.
Char. Temp; Range Reference Cap. Change The ranges of capacitance change compar.ed with the 25°C
Capacitance (°C) Temp. value over the temperature ranges shown in the table should
9 Ter?1 J———— R6 -55to +85 Within +15% be within the specified ranges.
Char'gcterisﬁcs R7 | —55t0+125 . Within £15%

C7 —55 to +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.

Solder the capacitor to the test jig (glass epoxy board) using a
eutectic solder. Then apply 10N* force in parallel with the test
. - " . ) A
10 Adhesw'e St_rength No removal of the terminations or other defect should occur. J.'g 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 (LLL15, LLL18, LLR18, LLA, LLM Series)
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in
. o . the same manner and under the same conditions as (10). The
Capacitance | Within the specified tolerance . . } ) ;
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. The

DE. R6, R7, C7, C8: 0.120 max. frequency range, 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).

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
- - rosin (JIS-K-5902) (25% rosin in weight proportion). Preheat at
0,
12 _Sr::i?;i?ilgay ol ;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 Preheat the capacitor at 120 to 150°C for 1 minute. Immerse

Canacitance the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder

Chgn " R6, R7, C7, C8: Within +7.5% solution at 270+5°C for 10+0.5 seconds.

Resistance 9 Let sit at room temperature for 2442 hours, then measure.
13 | to Soldering | D.F. R6, R7, C7, C8: 0.120 max.
Heat - « Initial measurement.
LR 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
No failure .
Strength initial measurement.

Continued on the following page.
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LLL/LLR/LLA/LLM Series Specifications and Test Methods (2)

T 9 ] ) When no "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (1).
e .g Continued from the preceding page. When "*" is added in PNs table, please refer to LLL/LLR/LLA/LLM Series Specifications and Test Methods (2).
=
§ g No. Item Specifications Test Method
|_°|_ % Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
Capacitance H under t_he same conditions as (10).Per_form _the five cyclgs
Change R6, R7, C7, C8: Within +12.5% according to the four heat treatments listed in the following
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 s Time (min.) 3043 2103 3043 2103
= Dielectric No failure « Initial measurement
O Strength

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.

Appearance | No marking defects Apply the rated voltage at 40+2°C and 90 to 95% humidity for
———— 500+12 hours.
a g Chgn o R6, R7, C7, C8: Within +12.5% The charge/discharge current is less than 50mA.
m S Hich v Apply the rated DC voltage.
2 O o DF. R6, R7, C7, C8: 0.2 max.
g0 Temperature JInitial "
o4 High nitial measuremen
- 15 Humidit Perform a heat treatment at 150+0/—-10°C for one hour and
(Stead y then let sit for 2442 hours at room temperature. Perform the
State)y initial measurement.
L.R. 12.5Q - F min.
*Measurement after test
Perform a heat treatment at 150+0/—10°C for one hour and
4 then let sit for 24+2 hours at room temperature, then measure.
g % Appearance | No marking defects Apply 150% of the rated voltage for 1000£12 hours at the
[=) ; : o
TS Capacitance | R6, R7, C7, C8: Within +12.5% maximum operating temperature +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. 25Q - F min.
S o -Measurement after test
3] erform a heat treatment at +0/-10°C for one hour an
= 3 Perf h 150+0/-10°C f h d
f_: 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 ;ggmg w:iz:z Igﬁolggg]rr?g The ESR should be measured at room temperature with the
470mQ: Within 329 to 611mQ Equivalent of HP4294A.
= 1000mQ: Within 700 to 1300mQ
'ccc.; * LLR: This specification is only for LLR Type
59
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Chip Monolithic Ceramic Capacitors mulRata

T3
2%
1 1 o N
High-Q Type GJM Series 82
o
L O
\LFL.{L\
m Features
1. Mobile Telecommunication and RF module, mainly & T
2. Improvement of telephone call quality, Low power E L 8
L =
Consumption, yield ratio improvement. ® E &
o =
L H s
; : ' oy " =
m Applications L w o
VCO, PA, Mobile Telecommunication
Dimensions (mm)
Part Number 0 W T e ot
GJMO3 0.6 +0.03 | 0.3 +0.03 0.3 +0.03| 0.1t0 0.2 0.2
GJM15 1.0 +0.05 | 0.5 +0.05 | 0.5 +0.05|0.15t0 0.35| 0.3 *
4 O
n =
1
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£ ||
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Capacitance Table

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

_ ex.3: T Dimension [mm]
o o.(eoxeg.s 1.(olx50).5 o o.g)xeg.s 1.(olx50).5 0 o.(tz)x?g.s 1.(01x5?).5
[Mm]|  <0201>  |<0402> mml|  <0201>  |<0402> [mm]|  <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(1RO0) 5.9pF(5R9) 22pF(220)
1.1pF(1R1) 6.0pFGRO) | 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) 70pF(7RO) | 3 |
2.2pF(2R2) 7.1pF(7R1)
2.3pF(2R3) 7.2pF(7R2)
2.4pF(2R4) 7.3pF(7R3)
2.5pF(2R5) 7.4pF(7R4)
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.OpFBRO) | 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) 9.0pFORO) | 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 [].
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Temperature Compensating Type COG(5C) Characteristics

B3
o =
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> g 2
Rated Volt. [Vdc] 25(1E) 50(1H) 5
Capacitance Tolerance Part Number Lo
0.1pF(R10) | +0.05pF(W) GJIM1555C1HR10WB01D
| s01pF®) ||« GIM1555C1HR10BBOID
0.2pF(R20) | +0.05pF(W) | GIJM0335C1ER20WBO01D | GJM1555C1HR20WB01D
| +0.1pF(B) | GJMO335C1ER20BBOID | GJM1555C1HR20BBOID 4
0.3pF(R30) | +0.05pF(W) | GIJM0335C1ER30WBO01D | GJM1555C1HR30WB01D Eg
| +0.1pF(B) | GJMO335C1ER30BBOID | GJM1555C1HR30BBOID <3
0.4pF(R40) | +0.05pF(W) | GJMO0335C1ER40WB01D | GJM1555C1HR40WB01D O
| +0.1pF(B) | GJMO335C1ER40BBOID | GIM1555C1HR40BBOID
0.5pF(R50) | +0.05pF(W) | GJM0335C1ER50WBO01D | GJM1555C1HR50WB01D
| +0.1pF(B) | GJMO335C1ERS0BBOID | GJM1555C1HRS0BBOID
0.6pF(R60) | +0.05pF(W) | GIJM0335C1ER60WBO01D | GJM1555C1HR60WB01D @
| +0.1pF(B) | GJMO335CI1ERG0BBOID | GJM1555C1HR60BBOID BT
O.7pF(R70) | +0.05pF(W) | GIMO33SCIER7OWBOLD | GIMISSSCIHR7OWBOLD 20
£0.1pF(B) | GJMO0335C1ER70BB01D | GJM1555C1HR70BB01D -4
0.8pF(R80) | +0.05pF(W) | GIJM0335C1ER80WBO01D | GJM1555C1HR80WB01D
| +0.1pF(B) | GJMO335C1ER80BBOID | GJM1555C1HRS0BBOID
0.9pF(R90) | +0.05pF(W) | GIM0335C1ER90WBO01D | GJM1555C1HR90WB01D
| +0.1pF(B) | GJMO335C1ER90BBOID | GIM1555C1HRI0BBOID
1.0pF(1R0) | +0.05pF(W) | GJMO0335C1E1ROWBO01D | GJIM1555C1IH1IROWB01D §
| %0.1pF(B) | GJMO335C1EIROBBOID | GJMI1555C1HIROBBOID - &
| £0.25pF(C) | GJMO335C1EIROCBOID | GIM1555C1HIROCBOID 5
1.1pF(1R1) | +0.05pF(W) | GJMO0335C1E1R1WBO01D | GJM1555C1H1IR1WBO01D
| +0.1pF(B) | GJMO335C1EIR1BBOID | GJM1555C1HIR1BBOID
| £0.25pF(C) | GJMO335C1EIRICBOID | GIM1555CIHIRICBOID
1.2pF(1R2) | +0.05pF(W) | GJMO0335C1E1R2WB01D | GJM1555C1H1R2WBO01D -
| %0.1pF(B) | GJMO335C1E1R2BBOID | GJMI1555C1HIR2BBOID - £ 8
| £0.25pF(C) | GJMO335C1EIR2CBOID | GJMI1555C1HIR2CBOID - =3
1.3pF(IR3) | +0.05pFW) | GIMO33SCIEIRSWBOID | GJMISSSCIHIRSWBOLD L2
| _*O-1pF(B) | GJIMOS3SCIEIRSBBOID | GIMISSSCIHIRSBBOLD =©
+0.25pF(C) | GJMO0335C1E1R3CBO1D | GJM1555C1H1R3CB01D
1.4pF(1R4) | +0.05pF(W) | GJMO335C1E1R4WB01D | GJM1555C1H1IR4WB01D
| #01pF(B) | GIMOIICIEIR4BBOID | GIMISSSCIHIRABBOID 2
+0.25pF(C) | GJMO0335C1E1R4CB01D | GJM1555C1H1R4CBO1D § 0
1.5pF(IRS) | +0.05pFW) | GIMOS3SCIEIRSWBOID | GJMISSSCIHIRSWBOLD s E
| _*O-1pF(B) | GJIMOS3SCIEIRSBBOID | GIMISSSCIHIRSBBOLD £<
+0.25pF(C) | GJMO0335C1E1R5CBO1D | GJM1555C1H1R5CB01D % (29
1.6pF(1R6) | +0.05pF(W) | GIMO3SSCIEIRGWBOLD | GIMISSSCIHIRGWBOLD é
+0.1pF(B) GJMO0335C1E1R6BB0O1D | GJM1555C1H1R6BB01D
| £0.25pF(C) | GJMO335C1EIR6CBOID | GJMI1555C1HIR6CBOID -
L7pF(IR7) | £0.05pFW) | GIMOS3SCIEIRTWBOID | GJMISSSCIHIR7TWBOLD o 0
| _*O-1pF(B) | GIMOS3SCIEIR7BBOID | GIMISSSCIHIR7BBOLD 54
+0.25pF(C) | GJMO0335C1E1R7CBO1D | GJM1555C1H1R7CB01D c§ g
1.8pF(1R8) | +0.05pF(W) | GJMO0335C1E1R8WB01D | GJM1555C1H1IR8WB01D 5=
| +0.1pF(B) | GJMO335C1EIR8BBOID | GJMI1555C1HIR8BBOID - O
| £0.25pF(C) | GJMO335C1EIR8CBOID | GJMI1555C1HIR8CBOID -
1.9pF(1R9) | +0.05pF(W) | GJMO335C1E1R9WBO01D | GJM1555C1H1IR9WBO01D
| +0.1pF(B) | GJMO335C1EIR9BBOID | GIM1555C1HIRIBBOID 8
| £0.25pF(C) | GJMO335C1EIR9CBOID | GIM1555CIHIRICBOID &
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code “E
o
. . . . . =}
(Part Number) O empereture Characiersics  @Rated vorage @capoonce B
O 6006 606 006 6060 @Capacitance Tolerance ©Individual Specification Code  {®Packaging o

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

T
23
8 g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
o4 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
2.0pF(2R0) | +0.05pF(W) | GJMO0335C1E2ROWB01D | GJM1555C1H2ROWB01D
| +0.1pF(B) | GJMO335C1E2ROBBOID | GIM1555C1H2ROBBOID
| +0.25pF(C) | GJMO335C1E2ROCBOID | GJM1555CIH2ROCBOID
g 2.1pF(2R1) | +0.05pF(W) | GJM0335C1E2R1WB01D | GJM1555C1H2R1WBO01D
238 | 0.1pF(B) | GJMO335C1E2R1BBOID | GIM1555C1H2R1BBOID
<3 | £0.25pF(C) | GJMO335C1E2RICBOID | GIM1555C1H2RICBOID
o 2.2pF(2R2) | +0.05pF(W) | GJMO0335C1E2R2WB01D | GJM1555C1H2R2WB01D
| +0.1pF(B) | GJMO0335C1E2R2BBOID | GIMI1555C1H2R2BBOID -
| £0.25pF(C) | GIMO335C1E2R2CBOID | GJIM1555C1H2R2CBOID
2.3pF(2R3) | +0.05pF(W) | GJM0335C1E2R3WB01D | GJM1555C1H2R3WB01D
U, | 0.1pF(B) | GJMO335C1E2R3BBOLD | GIM1555C1H2R3BBOID
2% | £0.25pF(C) | GJMO0335C1E2R3CBOID | GIM1555C1H2R3CBOID
20 2.4pF(2R4) | 0.05pFW) | GIMOSISCLE2RAWBOLD | GIMLSSSCIHZRAWBOLD
- £0.1pF(B) | GJMO335C1E2R4BB01D | GJIM1555C1H2R4BB01D

+0.25pF(C) GJMO0335C1E2R4CB01D GJM1555C1H2R4CB01D
2.5pF(2R5) | *£0.05pF(W) | GJMO0335C1E2R5WB01D | GJM1555C1H2R5WB01D

+0.25pF(C) | GJMO335C1E2R5CBO1D | GJIM1555C1H2R5CBO1D
2.6pF(2R6) | +0.05pF(W) | GIMO335C1E2R6WB01D | GIM1555C1IH2R6WB01D

+0.25pF(C) GJMO0335C1E2R6CB01D GJM1555C1H2R6CB0O1D
2.7pF(2R7) | #0.05pF(W) | GJMO0335C1E2R7WBO01D | GJM1555C1H2R7WBO01D

0
2

@
(2]
=
)
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+0.25pF(C) | GJMO335C1E2R7CBOID | GIM1555C1H2R7CBO1D
2.8pF(2R8) | +0.05pF(W) | GIMO335C1E2R8WB01D | GIM1555C1IH2R8WB01D

>
£ 8 | +0.1pF(B) | GJMO335C1E2R8BBOID | GJM1555C1H2R8BBOID
=3 | +0.25pF(C) | GJMO335C1E2RECBOID | GJM1555CIH2R8CBOID
E 2.9pF(2R9) | +0.05pF(W) | GJMOS3SCIE2RIWBOID | GIMISS5CIHZROWBOID
= | _*0.1pF(B) | GJIMO33SCIEZRIBBOID | GIMISSSCIHZRIBBOLD
+0.25pF(C) GJMO0335C1E2R9CB01D GJM1555C1H2R9CB01D
3.0pF(3R0O) | +0.05pF(W) | GJIJMO0335C1E3ROWB01D | GJM1555C1H3R0OWB01D
2 | *01pF(B) | GIMO3ICIEIROBBOID | GIMISSSCIHIROBBOID
§ » +0.25pF(C) GJMO0335C1E3ROCBO1D GJM1555C1H3R0CB01D
S § 3.1pF(R1) | £0.05pF(W) | GJMOSSSCIESRIWBOID | GIMISSSCIHIRIWBOID
£ g | _*0.1pF(B) | GJMO33SCIESRIBBOID | GIMISSSCIHIRIBBOLD
3O +0.25pF(C) GJMO0335C1E3R1CB01D GJM1555C1H3R1CBO01D
é 3.2pF(3R2) | +0.05pF(W) | GIMOSSSCIESR2WBOLD | GIM1SS5CIHSR2WBOLD
+0.1pF(B) GJMO0335C1E3R2BB01D GJM1555C1H3R2BB01D
| +0.25pF(C) | GJMO335CIE3R2CBOID | GJM1555CIH3R2CBOID
& 0 3.3pF(3R3) | £0.05pF(W) | GJMOSSSCIESRSWBOID | GIMISSSCIHIRISWBOID
S | _*0.1pF(B) | GJIMO33SCIESRIBBOID | GIMISSSCIHIRIBBOLD
é 2 +0.25pF(C) GJMO0335C1E3R3CB01D GJM1555C1H3R3CB01D
5 3.4pF(3R4) | +0.05pF(W) | GJIMOSSSCIESRAWBOLD | GIMISS5CIHSRAWBOLD
+0.1pF(B) GJMO0335C1E3R4BB01D GJM1555C1H3R4BB01D
| +0.25pF(C) | GJMO335CIE3RACBOID | GJM1555CIH3RACBOID
3.5pF(3R5) | +0.05pF(W) | GJMO0335C1E3R5WBO01D | GJM1555C1IH3R5WB01D
2 | *0.1pF(B) | GIMO3ICIEIRSBBOID | GIMISSSCIHIRSBBOID
E +0.25pF(C) GJMO0335C1E3R5CB01D GJM1555C1H3R5CB01D
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3]
> . . . . .
g cunumen 0] G empeare craarstes @omerione | ool
@cCapacitance 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

8
2 s
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 0
Capacitance Tolerance Part Number Lo
3.6pF(3R6) | +0.05pF(W) | GJM0335C1E3R6WB01D | GJM1555C1H3R6WB01D
| +0.1pF(B) | GJMO335CIE3R6BBOID | GIMI1555C1H3REBBOID -
| £0.25pF(C) | GJMO335C1E3R6CBOLD | GIM1555CIH3RECBOID
3.7pF(3R7) | +0.05pF(W) | GJM0335C1E3R7WB01D | GJM1555C1H3R7WB01D _g
| 0.1pF(B) | GJMO335C1E3R7BBOID | GIM1555C1H3R7BBOID 33
| £0.25pF(C) | GJMO335C1E3R7CBOID | GJM1555C1H3R7CBOID <3
3.8pF(3R8) | +0.05pF(W) | GJM0335C1E3R8WB01D | GJM1555C1H3R8WB01D O
| +0.1pF(B) | GJMO0335CIE3R8BBOID | GIMI1555C1H3RSBBOID
| £0.25pF(C) | GJMO335C1E3RSCBOLD | GJM1555C1H3RECBOID
3.9pF(3R9) | +0.05pF(W) | GIJM0335C1E3R9WB01D | GJM1555C1H3R9WBO1D
| 0.1pF(B) | GJMO335C1E3R9BBOLD | GIMI555C1H3ROBBOID U,
| £0.25pF(C) | GJMO335C1E3RICBOID | GIM1555CIH3RICBOID BT
4.0pF(4R0) | 0.05pF(W) | GIMO3IECIE4ROWBOLD | GIMLSSSCLHAROWBOLD 50
£0.1pF(B) | GJMO0335C1E4ROBB0ID | GJM1555C1H4ROBB01D -4

+0.25pF(C) GJMO0335C1E4R0CB0O1D GJM1555C1H4R0CB0O1D
4.1pF(4R1) | +0.05pF(W) | GIM0335C1E4R1WBO01D | GJM1555C1H4R1IWB01D

+0.25pF(C) | GJMO335C1E4RICBOID | GIM1555C1HAR1CBO1D
4.2pF(4R2) | +0.05pF(W) | GJMO0335C1E4AR2WB01D | GIM1555C1IHAR2WBO01D

+0.25pF(C) GJMO0335C1E4R2CB01D GJM1555C1H4R2CB01D
4.3pF(4R3) | +0.05pF(W) | GIM0335C1E4R3WBO01D | GIJM1555C1H4R3WB01D

n
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n
=
=
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+0.25pF(C) | GJMO335C1E4R3CBOID | GJIM1555C1HAR3CBO1D
4.4pF(4R4) | +0.05pF(W) | GJMO0335C1EARAWB01D | GIM1555C1IHARAWBO1D

>
| L01pF(B) | GIMO3SCLEARABEOID | GIMISSSCIHARABBOLD g
| 1025pF(C) | GIMO33SCLERACEOID | GIMISSSCIHARACEOLD =3
45PFURS) | 0.05pF(W) | GIMOSISCIEARSWBOID | GIMISSECIHARSWBOLD 7=
| 20.1pF(B) | GIMO3ICIE4RSBBOID | GIMISSECIHARSBBOLD 20
+0.25pF(C) GJIMO0335C1E4R5CB01D GJIM1555C1H4R5CB01D
4.6pF(4R6) | £0.05pF(W) | GIJM0335C1E4R6WBO01D | GJM1555C1H4R6WBO01D
| #0.1pF(B) | GIMOIISCIEARGBBOID | GIMISSECIHARBBOID 2
+0.25pF(C) | GIMO335C1E4R6CBOID | GIM1555C1HAR6CBOLD 8w
47PFUR7) | 0.05pF(W) | GIMOSISCIEARTWBOID | GIMISSECLHARTWBOLD $%
| #0.1pF(B) | GIMOIICIE4RTBBOID | GIMISSECIHARTBBOLD 2 <
+0.25pF(C) GJMO0335C1E4R7CB01D GJIM1555C1H4R7CB01D % (29
48PF(RS) | 0.05pF(W) | GIMOSISCIEAREWBOID | GIMISEECLH4RBWBOLD S
+0.1pF(B) GJMO0335C1E4R8BB01D GJM1555C1H4R8BB01D
| 1025pF(C) | GIMO33SCLERACEOID | GIMISSSCIHARSCEOLD
4.9pF(ARY) | 0.05pF(W) | GIMOSISCIEARIWBOID | GIMISSECIHARIWBOLD > 0
| 30.1pF(B) | GIMOIICIEARIBBOID | GIMISSECIHARIBEOLD =
+0.25pF(C) GJMO0335C1E4R9CB01D GJIM1555C1H4R9CBO1D ngl g
5.0pF(5R0) | +0.05pF(W) | GIMO3FBCIESROWBOLD | GIMISESCIHSROWBOID 52

+0.25pF(C) | GJMO335C1E5ROCBOID | GJM1555CIHSROCBO1D
5.1pF(5R1) | +0.05pF(W) | GJMO0335C1E5RIWBO01D | GJM1555CIHSRIWB01D

+0.5pF(D) GJMO0335C1E5R1DB01D GJM1555C1H5R1DB01D

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

Product Information
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Temperature Compensating Type COG(5C) Characteristics

T
23
8 g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
o4 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
5.2pF(5R2) | +0.05pF(W) | GJMO0335C1E5R2WB01D | GJM1555C1H5R2WB01D
| $0.1pF(B) | GJMO335CIESR2BBOID | GIMI1555C1HSR2BBOID -
| £0.25pF(C) | GJMO335C1E5R2CBOLD | GJIM1S55C1HSR2CBOID
3 | *0.5pF(D) | GJMO335C1E5R2DBOID | GIM1555C1HSR2DBOID
?g 5.3pF(5R3) | +0.05pF(W) | GJM0335C1E5R3WB01D | GJM1555C1H5R3WB01D
<3 | S0.pFB) | GIMOSSSCIESRIBBOID | GIMISSSCIHERIBEOID
O +0.25pF(C) | GJMO0335C1E5R3CBO1D | GJM1555C1H5R3CB01D
| +0.5pF(D) | GJMO335C1ESR3DBOID | GIM1555CIHSR3DBOID
5.4pF(5R4) | +0.05pF(W) | GJM0335C1E5R4WB01D | GJM1555C1H5R4WB01D
| +0.1pF(B) | GJMO335C1ESR4BBOID | GIM1555CIHSRABBOLD
U, | £0.25pF(C) | GJMO335C1ESRACBOID | GIM1555CIHSRACBOID
2% | +05pF(D) | GJMO335C1ESRADBOID | GIM1555CIHSRADBOID
1= SSPFSRS) | 0.05pF(W) | GIMOSSCIESRSWBOLD | GIMISSSCIHSRSWBOLD
= = +0.1pF(B) | GJMO0335C1E5R5BB01D | GJM1555C1H5R5BB01D

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

+0.5pF(D) | GJMO335CL1E5R6DBOID | GJIM1555C1H5R6DBOLD
5.7pF(5R7) | +0.05pF(W) | GJM0335C1E5R7WB01D | GJM1555CIHSR7WB01D
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@
(2]
=
)
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+0.5pF(D) GJMO0335C1E5R7DB01D GJM1555C1H5R7DB01D
5.8pF(5R8) | +0.05pF(W) | GJMO0335C1E5R8WBO1D | GJM1555C1IH5R8WB01D

>
£ 8 | %0.1pF(B) | GJMO335C1E5R8BBOID | GJMI1555C1HSR8BBOID
| 50259F(C) | GIMORISCIESRSCROLD | GIMISSSCLHERBCBOID
E % +0.5pF(D) GJMO0335C1E5R8DB01D GJM1555C1H5R8DB01D
20 5.99F(GR0) | 20.05pF(W) | GIMOSISCIESRIWBOLD | GIMLSSSCIHSRIWEOLD
+0.1pF(B) GJMO0335C1E5R9BB01D GJM1555C1H5R9BB01D
| £0.25pF(C) | GJMO335C1ESRICBOID | GJIMI555CIHSRICBOID -
= | $05pF(D) | GJMO335CIESRIDBOID | GIM1555C1HSRIDBOID
§ 1) 6.0pF(6R0O) | +0.05pF(W) | GJMO0335C1E6ROWBO1D | GJM1555C1H6ROWBO01D
2% | S0.pFE) | GIMOSSECIESROBBOID | GIMISSSCIHGROSBOID
2< | $0250F(C) | GIMOS3SCIEGROCBOLD | GIMISSSCIHEROCBOLD
% % +0.5pF(D) GJMO0335C1E6RODB01D GJM1555C1H6R0ODB01D
5 6.1pF(6R1) | +0.05pF(W) | GJMO0335C1E6R1WB01D | GJM1555C1H6R1IWB01D
= | $0.1pF(B) | GJMO335CIE6R1BBOID | GIM1555C1H6R1BBOID
| £0.25pF(C) | GJMO335C1E6RICBOID | GJMI1555CIH6RICBOID
o | *0.5pF(D) | GJMO335C1E6RIDBOID | GJM1555CI1H6RIDBOID
53 6.20F(ER?) | $0.05pF(W) | GIMOSISCIESRZWBOLD | GIMISSSCIHERZWEOLD
g2 | *0.pF(B) | GIMO3ISCIEGRZBBOLD | GIMISSSCLHGRZBBOLD
5= +0.25pF(C) GJMO0335C1E6R2CB01D GJM1555C1H6R2CB01D
L © | $05pF(D) | GJMO335CIE6R2DBOID | GIM1555C1H6R2DBOID
6.3pF(6R3) | +0.05pF(W) | GJMO0335C1E6R3WB01D | GJM1555C1H6R3WB01D
| %0.1pF(B) | GJMO335C1E6R3BBOID | GJMI1555CIH6R3BBOID
S | %0.25pF(C) | GJMO335C1E6R3CBOID | GJMI1555CIHER3CBOID -
a | +0.5pF(D) | GJMO335C1E6R3DBOID | GJMI1555CIH6R3DBOID -
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3]
> . . . . .
g cuumen o] Qempeare craarstes @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

8
2 s
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 0
Capacitance Tolerance Part Number Lo
6.4pF(6R4) | +0.05pF(W) | GJMO0335C1E6R4WB01D | GIJM1555C1H6R4WB01D
| +0.1pF(B) | GJMO335C1E6R4BBOID | GJMI1555CIHER4BBOID -
| £0.25pF(C) | GJMO335C1E6RACBOID | GIMLS55CIHERACBOLD
| +05pF(D) | GJMO335CIEGRADBOID | GIM1555CIHERADBOID 4
6.5pF(6R5) | +0.05pF(W) | GIJM0335C1E6R5WB01D | GJM1555C1H6R5WBO01D Eg
| SO1pFB] | GIMOIBCIEGRSBBOD | GIMISSSCIHERSBBOID <z
+0.25pF(C) | GJMO0335C1E6R5CBO1D | GJM1555C1H6R5CB01D O
| +0.5pF(D) | GJMO335C1E6RSDBOID | GIM1555CIHERSDBOLD
6.6pF(6R6) | +0.05pF(W) | GJM0335C1E6R6WB01D | GJM1555C1H6R6WBO1D
| +0.1pF(B) | GJMO335C1EGR6BBOID | GIM1555CIHER6BBOLD
| £0.25pF(C) | GJMO335C1EGR6CBOID | GIM1555CIHER6CBOID o
| +05pF(D) | GJMO335C1EGR6DBOID | GIM1555CIHEREDBOID BT
6.TpF(6RY) | +005pF(W) | GIMOSBSCIESRTWEOLD | GIMISSSCIHERTWEOLD 20
+0.1pF(B) | GJMO335C1E6R7BB0ID | GJIM1555C1H6R7BB0O1D -4

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

+0.5pF(D) GJMO0335C1E6R8DB01D GJM1555C1H6R8DB01D
6.9pF(6R9) | +0.05pF(W) | GIJMO0336C1E6RO9WBO01D | GJM1555C1H6RO9WBO1D

n
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+0.5pF(D) GJMO0336C1E6R9DB0O1D GJM1555C1H6R9DB0O1D
7.0pF(7R0) | *0.05pF(W) | GJMO0336C1E7ROWBO1D | GJM1555C1H7ROWBO01D

>
" L01pHB) | GIMO3IGCIETROBBOID | GIMISSSCIHTROBEOID Sy
1075pH(C) | GIMGS3CIETROCEOID | GIMISSSCIHTROCEOID 23
0.5pFD) | GMO336CIETRODBOID | GIMISSSCIHTRODEOID £z
7APF(TRI) | *0.05pF(W) | GIMOSIGCIETRIWBOLD | GIMISSSCLHTRIWBOLD 20
+0.1pF(B) GJM0336C1E7R1BB01D GJM1555C1H7R1BB01D
1025H(C) | GIMO3GCIETRICBOID | GIMISSSCIHTRICEOID |
05pHD) | GIMO3I6CIETRIDBOID | GIMISSSCIHTRIDEOID o
7.2pF(7R2) | +0.05pF(W) | GIMO0336C1E7R2WB01D | GIM1555C1IH7R2WBO01D 8w
| *0.1pF(B) | GIMOSIGCIETRZBBOID | GIMISSSCIHTRZBBOID $s
| 025pF(C) | GIMOSICIETRZCBOID | GIMISSECIHTRZCBOID ¥
+0.5pF(D) GJM0336C1E7R2DB01D GJIM1555C1H7R2DB01D % (29
7.3pF(7R3) | +0.05pF(W) | GIJMO0336C1E7R3WB01D | GJM1555C1H7R3WB01D g
" 01pHB) | GIMO3IGCIETRBEOID | GIMISSSCIHTRABEOID =
1075pF(C) | GIMGSICIETRICOID | GIMISSSCIHTRACHOID
05pFD) | GIMGS3CIETRIDBOID | GIMISSSCIHTRADBOID .
74pF(TR4) | *0.050F(W) | GIMOSIGCIETRAWBOLD | GIMISSSCLHTRAWBOLD =
| 0.1pF(B) | GIMOSICIETRABBOID | GIMISSECIHTRABBOID §2
| 0.25pF(C) | GIMO3I6CLETRACBOID | GIMISSSCIHTRACBOID 53

+0.5pF(D) | GJMO336C1E7R4DBOID | GJIM1555C1H7RADBO1D
7.5pF(7R5) | +0.05pF(W) | GIMO0336C1E7R5WB01D | GIM1555C1IH7R5WB01D

+0.5pF(D) GJMO0336C1E7R5DB01D GJM1555C1H7R5DB01D
7.6pF(7R6) | *£0.05pF(W) | GJMO0336C1E7R6WBO1D | GJM1555C1H7R6WB01D

+0.5pF(D) GJMO0336C1E7R6DB01D GJM1555C1H7R6DB01D

Product Information

The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
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Temperature Compensating Type COG(5C)/COH(6C) Characteristics

T 8
2%
& g LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
5 Rated Volt. [Vdc] 25(1E) 50(1H)
Lo Capacitance Tolerance Part Number
7.7pF(7R7) | +0.05pF(W) | GJMO0336C1E7R7WB01D | GJM1555C1H7R7WB01D
| +0.1pF(B) | GJMO336C1E7R7BBOLD | GJMI1555C1H7R7BBOID
| $0.25pF(C) | GJMO336CIE7R7CBOID | GIJM1555C1H7R7CBOID |
4 | $05pF(D) | GJMO336CIE7R7DBOID | GIJM1555C1H7R7DBO1D
Eg 7.8pF(7R8) | +0.05pF(W) | GJMO0336C1E7R8WB01D | GJM1555C1H7R8WB01D
<3 | $019FE) | GIGIACIETRBBEOID | GIMISSSCIHTRSBBOLD
o +0.25pF(C) | GJMO0336C1E7R8CB01D | GJM1555C1H7R8CBO1D
| +0.5pF(D) | GJMO336C1E7RSDBOLD | GJMI1555C1H7R8DBOID
7.9pF(7R9) | +0.05pF(W) | GJMO0336C1E7R9WB01D | GIJM1555C1H7R9WBO01D
| $0.1pF(B) | GJMO336CIE7R9BBOID | GIM1555C1H7RIBBOID
,,, | $0.25pF(C) | GJMO336C1E7RICBOID | GIM1555CIH7RICBOID
g £ | $05pF(D) | GJMO336C1E7RIDBOID | GIM1555C1H7RIDBOID
1= BOPF(ERO) | +0.05pF(W) | GIMO336CIESROWBOLD | GIM15S5CIHEROWBOLD
= = +0.1pF(B) | GJMO0336C1ES8ROBB0ID | GJM1555C1H8ROBBO1D

+0.5pF(D) GJMO0336C1E8RODBO1D GJM1555C1H8R0ODB0O1D
8.1pF(8R1) | +0.05pF(W) | GJMO0336C1E8RIWBO1D | GJM1555C1H8R1WB01D

+0.5pF(D) | GJMO336CLESRIDBOID | GJIM1555C1H8R1DBOLD
8.2pF(8R2) | +0.05pF(W) | GJM0336C1ES8R2WB01D | GJM1555CIHS8R2WB01D

0
2

@
(2]
=
)
O]

+0.5pF(D) GJM0336C1E8R2DB01D GJM1555C1H8R2DB01D
8.3pF(8R3) | *0.05pF(W) | GJMO0336C1E8R3WBO1D | GJM1555C1H8R3WB01D

>
£ 8 | %0.1pF(B) | GJMO336C1ES8R3BBOID | GJMI1555CIH8R3BBOID
| 50259F(C) | GIMOIIBCIEBRSCROLD | GIMISSSCLHgRICBOID
E % +0.5pF(D) GJMO0336C1E8R3DB01D GJM1555C1H8R3DB01D
20 BAPF(ER) | 20.05pF(W) | GIMOSIECIEBRAWBOLD | GIMISSSCIHERWBOLD
+0.1pF(B) GJMO0336C1E8R4BB01D GJM1555C1H8R4BB01D
| £0.25pF(C) | GJMO336C1ESRACBOID | GJMI1555C1HBRACBOID -
= | $05pF(D) | GJMO336CIES8RADBOID | GIM1555C1H8RADBOID |
§ 1) 8.5pF(8R5) | +0.05pF(W) | GJMO0336C1E8R5WBO01D | GJM1555C1IH8R5WB01D
2% | S0.FE) | GIMOSSECIESRSBEOID | GIMISSSCINGRSBOID
2< | $0250F(C) | GIMOSIBCIEBRSCBOLD | GIMISSSCIHERSCBOLD
% % +0.5pF(D) GJM0336C1E8R5DB01D GJM1555C1H8R5DB01D
5 8.6pF(8R6) | +0.05pF(W) | GIJMO0336C1E8R6WB01D | GJM1555C1H8R6WB01D
= | $0.1pF(B) | GJMO336CIES8R6BBOID | GIM1555C1H8R6BBOID
| £0.25pF(C) | GJMO336C1ESR6CBOID | GJMI1555CIH8R6CBOID
o | *0.5pF(D) | GJMO336C1ES8R6DBOID | GJMI1555C1H8REDBOID
53 BTPFERT) | $0.05pF(W) | GIMOSISCIESRTWEOLD | GIMISSSCIHERTWEOLD
g2 | *0.pF(B) | GIMO3I6CIESRTBBOLD | GIMISSSCLHERTBBOLD
5= +0.25pF(C) GJMO0336C1E8R7CB01D GJM1555C1H8R7CB01D
L © | $05pF(D) | GJMO336CIES8R7DBOID | GIM1555C1H8R7DBOID |
8.8pF(8R8) | +0.05pF(W) | GJMO0336C1E8R8WB01D | GJM1555C1H8R8WB01D
| %0.1pF(B) | GJMO336C1ES8R8BBOID | GJMI1555C1H8RSBBOID
S | %0.25pF(C) | GJMO336C1E8RS8CBOID | GJMI1555C1HSBRECBOID -
a | +0.5pF(D) | GJMO336C1E8RSDBOID | GJMI1555C1HSREDBOID -
"E The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
3]
> . . . . .
g cunumen ] G empeare cracrstes @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

8
2 s
LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402> 8 ;
Rated Volt. [Vdc] 25(1E) 50(1H) 5 0
Capacitance Tolerance Part Number Lo
8.9pF(8R9) | +0.05pF(W) | GJIJMO0336C1E8RO9WBO1D | GJM1555C1IH8ROWBO1D
| +0.1pF(B) | GJMO336C1E8R9BBOID | GJMI555CIHSBRIBBOID -
| £0.25pF(C) | GJMO336C1ESBRICBOID | GIMIS55CIHSBRICBOID
| +05pF(D) | GJMO336C1ESRIDBOID | GIM1555CIHSBRIDBOID 4
9.0pF(9R0) | +0.05pF(W) | GIJM0336C1E9ROWB01D | GJM1555C1HI9ROWBO1D Eg
S010FE) | GIMOIACIEOROBBOID | GIMISSSCIHOROBEOD <z
+0.25pF(C) | GJMO0336C1E9ROCBO1D | GJM1555C1IH9ROCBO1D O
| +0.5pF(D) | GJMO336C1E9RODBOID | GIMI1555C1HORODBOID
9.1pF(9R1) | +0.05pF(W) | GJM0336C1E9R1IWB01D | GIJM1555C1HI9R1IWBO1D
| 0.1pF(B) | GJMO336CLE9RIBBOLD | GIMIS55CIHOR1BBOID
| £0.25pF(C) | GJMO336C1E9RICBOID | GIMIS55CIHORICBOID U,
| *0.5pF(D) | GJMO336C1E9RIDBOID | GIM1555CIHOR1DBOID BT
9-2pF(9R2) | *0.05pF(W) | GJMO336CIEOR2WBOID | GJIM1SS55CIHORZWBOLD 20
+0.1pF(B) GJIM0336C1E9R2BB01D GJIM1555C1H9R2BB01D -3

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

+0.5pF(D) | GJIMO336C1E9R3DBOID | GJIM1555CIHIR3DBOLD
9.4pF(9R4) | +0.05pF(W) | GIMO336C1E9RAWBO1ID | GIM1555CIHIRAWBOLD

n
2
@
n
=
)
O]

+0.5pF(D) | GJMO336C1E9R4DBOID | GIM1555CIHORADBOLD
9.5pF(9R5) | +0.05pF(W) | GIMO336C1E9R5WB01D | GIM1555CIHORSWB01D

>
" S0.1pHE) | GIMO3ECIESRSBEOID | GIMISSSCIHORSEBOLD g
| 20250F(C) | GIMO336CLESRSCBOID | GIMISSSCIHORSCBOLD =3
£05pFD) | GIMO3SECIESRSDBOID | GIMISSSCIHORSDBOLD | i3
9.6pF(9R6) | +0.05pF(W) | GIMOI6CIEORGWBOLD | GIMISESCIHORGWBOID 20
+0.1pF(B) GJM0336C1E9R6BB01D GJIM1555C1H9R6BB0O1D
2025pF(C) | GIMO33CIESRECBOID | GIMISSSCIHORGCBOLD
" 405pHD) | GIMO3ECIESRGDBOID | GIMISSSCIHOREDBOLD o
9.7pF(9R7) | +0.05pF(W) | GJMO336C1EOR7WBOLD | GJIJM1555CIHIR7WBO1D 8w
| #0.1pF(B) | GIMOIIECIESRTBBOID | GIMISSECIHIRTBBOLD $3
| 2025pF(C) | GIMO3IECIEORTCBOID | GIMISSECIHIRTCBOLD 2 <
+0.5pF(D) GJM0336C1E9R7DB01D GJIM1555C1H9R7DB0O1D % (29
980F(9RS) | +0.050F(W) | GIMOIICIEORBWBOLD | GIMISECIHIRWBOID S
+0.1pF(B) GJMO0336C1E9R8BB01D GJM1555C1H9R8BB0O1D
| 10250F(C) | GIMO336CLESRACEOID | GIMISSSCIHORGCEOLD
| L050F(D) | GIMO336CLESRADBOID | GIMISSSCIHOREDBOLD .
9.9pF(9R9) | +0.05pF(W) | GIMOIFCIEORIWBOLD | GIMISESCIHIRIWBOID =
| #0.1pF(B) | GIMOIIECIEORIBBOID | GIMISSECIHIRIBEOLD g2
| $025pF(C) | GIMOSIECIESRICBOID | GIMISSECIHIRICEOLD 52

+0.5pF(D) GJMO0336C1E9R9DB0O1D GJM1555C1H9R9DBO1D

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

Product Information
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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
| +50%() | GimosseciEloosBod | | GJM1555C1H100JB01D
11pF(110) +2%(G) GJM0336C1E110GB01D GJM1555C1H110GB01D
| +50%() | GimosseciEliosBolD | | GJM1555C1H110JB01D
12pF(120) +2%(G) GJM0336C1E120GB01D GJIM1555C1H120GB01D
| +5060) | GomosseciEizosBOID | | GJM1555C1H120JB01D
13pF(130) +2%(G) GJMO0336C1E130GB01D GJM1555C1H130GB01D
| +50%() | GimosseciEzosBOD | | GJM1555C1H130JB01D
15pF(150) +2%(G) GJM0336C1E150GB01D GJIM1555C1H150GB01D
| +50%() | GimosseciEisoiBOID | | GJM1555C1H150JB01D
16pF(160) +2%(G) GJM0336C1E160GB01D GJIM1555C1H160GB01D
| +5060) | GimosseciEieOIBOID | | GJM1555C1H160JB01D
18pF(180) +2%(G) GJMO0336C1E180GB01D GJM1555C1H180GB01D
| +5%()) | GimosseciesosBOD | | GJM1555C1H180JB01D
20pF(200) +2%(G) GJM0336C1E200GB01D GJIM1555C1H200GB01D
| +50%() | GimosseciE2o00BOID | | GJM1555C1H200JB01D
22pF(220) +2%(G) GJM0335C0J220GB01D
wse) | GJM0335C0J2203B01D |
24pF(240) +2%(G) GJM0335C0J240GB01D
owse) || GJM0335C0J2400B01D |
27pF(270) +2%(G) GJM0335C0J270GB01D
owse) || GJM0335C0J2703B01D |
30pF(300) +2%(G) GJM0335C0J300GB01D
owse) || GJM0335C0J300JBO1D |
33pF(330) +2%(G) GJM0335C0J330GB01D
o) || GJM0335C0J3303B01D |
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
@Product ID @sSeries ©Dimensions (LxW)

(Part Number)

O 06 ©06 6 006 0O

@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: 207C)

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

Characterisics | 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, (6C: +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

gl wW|N

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 -

b
N §
N §
N §
N §
N N

N N

Solder resist

7!

N
N
N
N
2

Baked electrode or
copper foil

(%
0.3
15 0.5

(in mm)

Type a
GJMO03 0.3
GJIM15 0.4

o
bCT

Fig. 1

Continued on the following page.

97

For General
GRM Series

Array

GNM Series

Low ESL
LLCI Series

High Frequency

Monolithic Microchip

For Bonding
GMD Series

Product Information

CO2E.pdf
10.12.20

n
2

@
n
=
=
O]

GQM Series

GMA Series



/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
10.12.20

GJM Series Specifications and Test Methods

= 0
g .":-’ Continued from the preceding page.
c O
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 P The capacitor should be subjected to a simple harmonic motion
I having a total amplitude of 1.5mm, the frequency being varied
Vibration . ; .
0 11 . . uniformly between the approximate limits of 10 and 55Hz.
@ Resistance 30pF and over: Q=1000
S = ) The frequency range, from 10 to 55Hz and return to 10Hz,
20 Q 30pF and below: Q=400+20C A . . ) .
) C: Nominal Capacitance (pF) 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
Capacitance | Within £5% or +0.5pF in Fig. 2 using a eut_ectlc so_lder_. -
Change (whichever is larger) Then apply a force in the direction shown in Fig. 3.
d The soldering should be done by the reflow method and should
be conducted with care so that the soldering is uniform and free
5 b of defects such as heat shock.
72 T ws
w o
n .
= 20 , 50 Pressurizing
3 9 Tl Il = speed: 1.0mm/sec.
O 12 | Deflection ‘Pressurize
o R230.
100 t: 0.8mm — = J‘*
t
Type a b c Flexure : =1
GJMO03 0.3 0.9 0.3
. GJIM15 0.4 15 0.5 Capacitance meter
g (in mm) = 1 45 (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 ig:dmei;?:;:)';y ol Zgﬁsj;ﬁzltermmatlons 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
o ‘8 specifications in the following table.
3=
g % Appearance | No marking defects
e Capacitance | Within £2.5% or +0.25pF _ ] _
50 Resistance | Change (whichever is larger) Preheat the capacnlor a_t 120 to 150 C for 1 minute.
T 14 | 10 Solderi Immerse the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu
: ? ering 30pF and over: Q=1000 solder solution at 2705 for 10£0.5 seconds.
ea Q 30pF and below: Q=400+20C Let sit at room temperature for 24%2 hours.
o C: Nominal Capacitance (pF)
% I.R. More than 10,000MQ or 500Q - F (whichever is smaller)
o
3] 2 Dielectric | |\ e e
S % Strength
o
‘F: <§f The measured and observed characteristics should satisfy the
50 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.
Tz Change (whichever is larger) Let sit for 24£2 hours at room temperature, then measure.
150 oy 30pF and over: Q=1000 Step 1 > 3 2
28 Q 30pF and below: Q=400+20C Temp. (<c) Min- Operating| Room  |Max. Operating| Room
'g g C: Nominal Capacitance (pF) p- Temp.+0/—3 | Temp. | Temp.+3/—0| Temp.
c% [a) I.R. More than 10,000MQ or 500Q - F (whichever is smaller) Time (min.) 303 2t03 303 2t03
5=
5 ) )
L O Dielectric .
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
,5 Appearance | No marking defects
=]
g - Capacitance | Within £5% or +0.5pF Let the capacitor sit at 40+2°C and 90 to 95% humidity for
= Humidity, . i
) Change (whichever is larger) 500%12 hours.
= 16 | Steady . .
£ . Remove and let sit for 24+2 hours (temperature compensating
— State 30pF and below: Q=350 i  room temperature. then m ;
g 0 10pF and over, 30pF and below: Q=275+ 3-C ype) at room temperature, then measure.
= 10pF and below: Q=200+10C
o 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
o 0 -
» 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) 500+12 hours.
Load Y 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 1000_12 hours at the
High e (whichever is larger) maximum operating temperature +3°C. Let sit for 24+2 hours
18 | Temperature Y 9 (temperature compensating type) at room temperature, then
Load 30pF and over: Q=350 measure.
Q 10pF and over, 30pF and below: Q=275+-5-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 25°C Value (%0)
Temp. Coeff. oo — —
Char. Code (PPM/C) 1 55T 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
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 125C.
)
NN Capacitance Change from 20°C Value (%)
ominal Values . P
Char. (PPM/C) ¥2 55°C 25C 10°C
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

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

For General
GRM Series

e e
I

m Features

1. HiQ and low ESR at VHF, UHF, Microwave e

2. Feature improvement, low power consumption for w A -
mobile telecommunication. (Base station, terminal, )
etc.) I I} |

Array
GNM Series

. . Dimensions (mm
m Applications PEGENLORBET L W T o e |gmin.
*

High frequency circuit (Mobile telecommunication, etc.) GQM187 1.6 +0.15(0.8+0.15 | 0.7+0.1 |0.2t00.5] 0.5
GQM188 1.6 0.8+0.1 | 0.8+0.1 [0.2t00.5] 0.5
GQM219 (50,100V)[ 2.0 1.25+0.1 | 0.85+0.1 [0.2t00.7] 0.7
GQM219 (250V) [2.0+0.15[1.25 +0.15/0.85 +0.15[0.2t0 0.7| 0.7
GQM22M 2805 | 2.8+0.4 | 1.15+0.2 | 0.3 min. | 1.0
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Capacitance Table

T8
O =
Temperature Compensating Type COG(5C) Characteristics § &
_ ex.7: T Dimension [mm] 5 E
L 1.6x0.8 2.0x1.25  |20x25 S 1.6x0.8 20x125  lzoes - °
(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) | (1H) | (2E) | (2A) | (1H) | (2H) Capacitance [vdc]| (2E) | (2A) | (1H) | (2B) | (2A) | (1H) | (2H)
0.10pF(R10) : : 36pF(360) 8
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)
10pFQRO) | 7 | 8| |9 | 9 | 62pF(620)
1.1pF(1R1) 68pF(680) g
1.2pF(1R2) 75pF(750) DS
1.3pF(1R3) 82pF(820) z 4
1.5pF(1R5) 91pF(910) 1
1.6pF(1R6) 100pF(101)
1.8pF(1R8)
200FCRO)| 7 | 8 | |9 | o |
2.2pF(2R2)
2.4pF(2R4) o é
27pFeR7) [ 7 | 8| |9 [ 9| 50
3.0pF(3R0) T 5
3.3pF(3R3)
3.6pF(3R6)
3.9pF(3R9)
4.0pF(4R0) >
4.3pF(4R3) s 3
apF@Rn | 7 | 8| o o | 53
5.0pF(5R0) E Z
5.1pF(5R1) 20
5.6pF(5R6)
6O0pF6RO) | 7 | 8 | L9 | o |
6.2pF(6R2) g
68pFER8) | 7 | 8 | |9 |9 | S g
7.0pF(7R0) = a
75pF(RS) | 7 | [ 8 | 9 |9 | E <
8.0pF(8R0) 50
82pF(8R2) | 7 | | 8 |9 [ 9 | S
9.0pF(9R0)
91pFRY | 7 | [ 8 | 9 | 9 |
10pF(100) >
11pF(110) £ %
12pF(120) § ®
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
| $0.25pF(C) | GQM1875C2ER30CB12D |
0.40pF(R40) | +0.1pF(B) GQM1875C2ER40BB12D
| $0.25pF(C) | GQM1875C2ER40OCBI2D |
0.50pF(R50) | +0.1pF(B) GQM1875C2ER50BB12D | GQM1885C2AR50BB01D
| +0.25pF(C) | GQM1875C2ER50CB12D | GQM1885C2AR50CBOID
0.75pF(R75) | +0.1pF(B) GQM1875C2ER75BB12D | GQM1885C2AR75BB01D
| £0.25pF(C) | GQM1875C2ER75CB12D | GQM1885C2AR75CBOID
1.0pF(1R0) | +0.1pF(B) GQM1875C2E1R0BB12D | GQM1885C2A1R0BB01D
| £0.25pF(C) | GQM1875C2EIROCB12D | GQM1885C2A1ROCBOID
1.1pF(1R1) | #0.1pF(B) | GQM1875C2E1R1BB12D | GQM1885C2A1R1BB01D
| +0.25pF(C) | GQM1875C2E1IRICB12D | GQM1885C2A1RICBOID |
1.2pF(1R2) | +0.1pF(B) GQM1875C2E1R2BB12D | GQM1885C2A1R2BB01D
| £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 | GQM1885C2A1R5BB01D
| +0.25pF(C) | GQM1875C2E1IRECB12D | GQM1885C2A1R5CBOLD
1.6pF(1R6) | *0.1pF(B) GQM1875C2E1R6BB12D | GQM1885C2A1R6BB01D
| £0.25pF(C) | GQM1875C2EIR6CB12D | GQM1885C2A1R6CBOID
1.8pF(1R8) | +0.1pF(B) GQM1875C2E1R8BB12D | GQM1885C2A1R8BB01D
| £0.25pF(C) | GQM1875C2EIR8CB12D | GQM1885C2A1RCBOID
2.0pF(2R0) | +0.1pF(B) GQM1875C2E2R0BB12D | GQM1885C2A2R0BB01D
| +0.25pF(C) | GQM1875C2E2ROCB12D | GQM1885C2A2ROCBOLD |
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(3R0O) | +0.1pF(B) GQM1875C2E3R0BB12D | GQM1885C2A3R0BB01D
| £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 | GQM1885C2A3R6BB01D
| +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 | GQM1885C2A4R7CBOLD
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 [].
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©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 | GQM1885C2A5R1CB01D
| +05pF(D) | GQMI1875C2ESRIDB12D | GQM1885C2ASRIDBOD |
5.6pF(5R6) | +0.25pF(C) | GQM1875C2E5R6CB12D | GQM1885C2A5R6CB01D
| 05pF(D) | GQMI1875C2ESREDB12D | GQM1885C2A5R6DBOD |
6.0pF(6R0O) | +0.25pF(C) | GQM1875C2E6ROCB12D | GQM1885C2A6R0OCBO1D
| +05pF(D) | GQMI1875C2EGRODB12D | GQM1885C2A6RODBOID |
6.2pF(6R2) | +0.25pF(C) | GQM1875C2E6R2CB12D | GQM1885C2A6R2CB01D
| +0.5pF(D) | GQMI1875C2E6R2DB12D | GQM1885C2A6R2DBOID |
6.8pF(6R8) | +0.25pF(C) | GQM1875C2E6R8CB12D | GQM1885C2A6R8CBO1D
| +05pF(D) | GQMI1875C2EGRSDB12D | GQM1885C2A6R8DBOD |
7.0pF(7R0O) | +0.25pF(C) | GQM1875C2E7ROCB12D GQM1885C1H7R0OCB01D
| :05pF(D) | GQM1875C2E7TRODBI2D | | GQM1885CIH7RODBOID
7.5pF(7R5) | +0.25pF(C) | GQM1875C2E7R5CB12D GQM1885C1H7R5CB01D
| +05pF(D) | GQM1875C2E7RSDB12D | | GQM1885CIH7RSDBOID
8.0pF(8RO) | +0.25pF(C) | GQM1875C2E8ROCB12D GQM1885C1H8ROCB01D
| +05pF(D) | GQM1875C2ESRODBI2D | | GQM1885C1HSRODBOID
8.2pF(8R2) | +0.25pF(C) | GQM1875C2E8R2CB12D GQM1885C1H8R2CB01D
| +05pF(D) | GQM1875C2ES8R2DBI2D | | GQM1885C1HS8R2DBOID
9.0pF(9R0) | +0.25pF(C) | GQM1875C2E9ROCB12D GQM1885C1H9R0OCBO1D
| t05pF(D) | GQM1875C2E9RODBI2D | | GQM1885CIHIRODBOID
9.1pF(9R1) | +0.25pF(C) | GQM1875C2E9R1CB12D GQM1885C1HI9R1CBO1D
| +05pF(D) | GQM1875C2E9RIDBI2D | | GQM1885CIHIR1DBOID
10pF(100) +2%(G) GQM1875C2E100GB12D GQM1885C1H100GB01D
| #506() | GQMis7sC2E000B12D | | GQM1885C1H100JB01D
11pF(110) +2%(G) GQM1875C2E110GB12D GQM1885C1H110GB01D
| 5%(J) | GQM1875C2E110B120 | |« GQM1885C1H110JBOID
12pF(120) +2%(G) GQM1875C2E120GB12D GQM1885C1H120GB01D
| #506(0) | cQMmis7sceEl200B12D || GQM1885C1H120JB01D
13pF(130) +2%(G) GQM1875C2E130GB12D GQM1885C1H130GB01D
| #506() | GQMis7sC2E1300B12D | | GQM1885C1H130JB01D
15pF(150) +2%(G) GQM1875C2E150GB12D GQM1885C1H150GB01D
| 5%(J) | GQM1875C2E1503B120 | |« GQM1885C1H150JB01D
16pF(160) +2%(G) GQM1875C2E160GB12D GQM1885C1H160GB01D
| #50%6() | GQMis7sceEi600BI2D | | GQM1885C1H160JB01D
18pF(180) +2%(G) GQM1875C2E180GB12D GQM1885C1H180GB0O1D
| #506() | GQMmis7sceElgOIBI2D || GQM1885C1H180JB01D
20pF(200) +2%(G) GQM1875C2E200GB12D GQM1885C1H200GB01D
| 5%(J) | GQM1875C2E2003B120 | |« GQM1885C1H200JB01D
22pF(220) +2%(G) GQM1875C2E220GB12D GQM1885C1H220GB01D
| #506(0) | GQMmis7sceE2200B120 | | GQM1885C1H220JB01D
24pF(240) +2%(G) GQM1875C2E240GB12D GQM1885C1H240GB01D
| #506(0) | GQMmis7sceE2400B120 | | GQM1885C1H2401B01D
27pF(270) +2%(G) GQM1875C2E270GB12D GQM1885C1H270GB01D
| 5%(J) | GQM1875C2E2703B120 | |« GQM1885C1H270JBO1D
30pF(300) +2%(G) GQM1875C2E300GB12D GQM1885C1H300GB01D
| +506(0) | GQmiszsceE3oosBl2D | | 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

T8
25
8 g LXW [mm] 1.6x0.8(18)<0603>
o4 Rated Volt. [Vdc] 250(2E) ‘ 50(1H)
Lo Capacitance Tolerance Part Number
33pF(330) +2%(G) GQM1875C2E330GB12D | GQM1885C1H330GB01D
| 45%() | GQMI1875C2E330JB12D | GQM1885C1H330JBO1D
36pF(360) +2%(G) GQM1875C2E360GB12D GQM1885C1H360GB01D
e | 45%()) | GQMI1875C2E360JB12D | GQM1885C1H360JBOID
? g 39pF(390) +2%(G) GQM1875C2E390GB12D GQM1885C1H390GB01D
<3 | 450%()) | GQMI1875C2E390JB12D | GQM1885C1H390JBOID
o 43pF(430) | +2%(G) GQM1875C2E430GB12D | GQM1885C1H430GB01D
| 5%(J) | GQM1875C2E430JB12D | GQM1885C1H430JBOID
47pF(470) +2%(G) GQM1875C2E470GB12D GQM1885C1H470GB01D
| 450%() | GQMI1875C2E470JB12D | GQM1885C1HA470JBOID
" 51pF(510) | +2%(G) GQM1885C1H510GB01D
2% wse) | ] GQM1885C1H510JB01D
5 1) S6pF(S60) | £2%(©) | | GQMI8SCIHS60GBOID
-3 +506(J) GQM1885C1H560IB01D
62pF(620) |  +2%(G) GQM1885C1H620GB01D
owse) || GQM1885C1H620JB01D
68pF(680) +2%(G) GQM1885C1H680GB01D
owse) || GQM1885C1H680JBOID
q% TSPR(TS0) | £2%(©) | | GQMI8BSCIH7S0GBOID
=4 +5%(J) GQM1885C1H750JB01D
= % 82pF(820) | £2%(C) | ... | GQMIB85CIHB20GBOID
+5%(J) GQM1885C1H820JB01D
91pF(910) +2%(G) GQM1885C1H910GB01D
owse) | ] GQM1885C1H910JBOID
100pF(101) |  +2%(G) GQM1885C1H101GB01D
o) | ] GQM1885C1H101JB01D

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] 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 | GQM22M5C2HR50BB0O1L
| £0.25pF(C) | GQM2195C2ER50CB12D | GQM2195C2AR50CBOLD | GQM22M5C2HRE0CBOIL
0.75pF(R75) | +0.1pF(B) GQM2195C2ER75BB12D | GQM2195C2AR75BB01D | GQM22M5C2HR75BBO1L
| £0.25pF(C) | GQM2195C2ER75CB12D | GQM2195C2AR75CBOLD | GQM22M5C2HR75CBOIL
1.0pF(1R0) | +0.1pF(B) GQM2195C2E1R0BB12D | GQM2195C2A1R0BB01D | GQM22M5C2H1R0OBBO1L
| £0.25pF(C) | GQM2195C2EIROCB12D | GQM2195C2A1ROCBOID | GQM22M5C2HIROCBOIL |
1.1pF(1R1) | +0.1pF(B) GQM2195C2E1R1BB12D | GQM2195C2A1R1BB01D | GQM22M5C2H1R1BBO1L
| +0.25pF(C) | GQM2195C2E1RICB12D | GQM2195C2A1RICBOID | 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) | GQM2195C2E1RECB12D | GQM2195C2A1RECBOID | GQM22M5C2HIRECBOIL
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 | GQM2195C2A1RSCBOID | GQM22M5C2HIRSCBOIL |
2.0pF(2R0) | +0.1pF(B) GQM2195C2E2R0BB12D | GQM2195C2A2R0BB01D | GQM22M5C2H2R0BBO1L
| +0.25pF(C) | GQM2195C2E2ROCB12D | GQM2195C2A2ROCBOID | GQM22M5C2H2ROCBOIL
2.2pF(2R2) | +0.1pF(B) GQM2195C2E2R2BB12D | GQM2195C2A2R2BB01D | GQM22M5C2H2R2BB01L
| +0.25pF(C) | GQM2195C2E2R2CB12D | GQM2195C2A2R2CBOID | GQM22M5C2H2R2CBOIL
2.4pF(2R4) | +0.1pF(B) GQM2195C2E2R4BB12D | GQM2195C2A2R4BB01D | GQM22M5C2H2R4BBO1L
| +0.25pF(C) | GQM2195C2E2RACB12D | GQM2195C2A2RACBOID | GQM22M5C2H2RACBOIL
2.7pF(2R7) | +0.1pF(B) GQM2195C2E2R7BB12D | GQM2195C2A2R7BB01D | GQM22M5C2H2R7BBO1L
| +0.25pF(C) | GQM2195C2E2R7CB12D | GQM2195C2A2R7CBOID | GQM22M5C2H2R7CBOIL
3.0pF(3R0O) | +0.1pF(B) GQM2195C2E3R0BB12D | GQM2195C2A3R0BB01D | GQM22M5C2H3R0BBO1L
| £0.25pF(C) | GQM2195C2E3ROCB12D | GQM2195C2A3ROCBOLD | GQM22M5C2H3ROCBOIL
3.3pF(3R3) | +0.1pF(B) GQM2195C2E3R3BB12D | GQM2195C2A3R3BB01D | GQM22M5C2H3R3BBO1L
| £0.25pF(C) | GQM2195C2E3R3CB12D | GQM2195C2A3R3CBOLD | GQM22M5C2H3R3CBOIL
3.6pF(3R6) | +0.1pF(B) GQM2195C2E3R6BB12D | GQM2195C2A3R6BB01D | GQM22M5C2H3R6BBO1L
| +0.25pF(C) | GQM2195C2E3R6CB12D | GQM2195C2A3R6CBOID | GQM22M5C2H3R6CBOIL
3.9pF(3R9) | +0.1pF(B) GQM2195C2E3R9BB12D | GQM2195C2A3R9BB01D | GQM22M5C2H3R9BBO1L
| £0.25pF(C) | GQM2195C2E3RICB12D | GQM2195C2A3RICBOLD | GQM22M5C2H3RICBOIL
4.0pF(4R0) | *0.1pF(B) GQM2195C2E4R0BB12D | GQM2195C2A4R0BB01D | GQM22M5C2H4AR0BBO1L
| £0.25pF(C) | GQM2195C2E4ROCB12D | GQM2195C2A4ROCBOLD | GQM22M5C2HAROCBOIL
4.3pF(4R3) | +0.1pF(B) GQM2195C2E4R3BB12D | GQM2195C2A4R3BB01D | GQM22M5C2H4R3BBO1L
| +0.25pF(C) | GQM2195C2E4R3CB12D | GQM2195C2A4R3CBOID | GQM22M5C2HAR3CBOIL -
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 | GQM2195C2A5ROCBOLD | GQM22M5C2HSROCBOIL
5.1pF(5R1) | +0.25pF(C) | GQM2195C2E5R1CB12D | GQM2195C2A5R1CB01D | GQM22M5C2H5R1CBO1L
| +0.5pF(D) | GQM2195C2E5RIDB12D | GQM2195C2A5R1DBOID | GQM22M5C2H5R1DBOIL -
5.6pF(5R6) | +0.25pF(C) | GQM2195C2E5R6CB12D | GQM2195C2A5R6CB01D | GQM22M5C2H5R6CBO1L
| +0.5pF(D) | GQM2195C2E5R6DB12D | GQM2195C2A5R6DBOID | GQM22M5C2H5REDBOIL
6.0pF(6R0O) | +0.25pF(C) | GQM2195C2E6ROCB12D | GQM2195C2A6R0OCB01D | GQM22M5C2H6ROCBO1L
| +0.5pF(D) | GQM2195C2E6RODB12D | GQM2195C2A6RODBOID | GQM22M5C2HERODBOIL

The part number code is shown in (') and Unit is shown in [].
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Temperature Compensating Type COG(5C) Characteristics |

T8
25
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
| +0.5pF(D) | GQM2195C2E6R2DB12D | GQM2195C2A6R2DBOID | | GQM22M5C2HER2DBOIL
6.8pF(6R8) | +0.25pF(C) | GQM2195C2E6R8CB12D | GQM2195C2A6R8CB01D GQM22M5C2H6R8CBO1L
4 | +0.5pF(D) | GQM2195C2EGRSDB12D | GQM2195C2A6R8DBOID | | GQM22M5C2H6R8DBOIL
?g 7.0pF(7R0O) | +0.25pF(C) | GQM2195C2E7R0OCB12D | GQM2195C2A7R0OCB01D GQM22M5C2H7R0OCBO1L
<3 | +05pF(D) | GQM2195C2E7RODB12D | GQM2195C2A7RODBOID | | GQM22M5C2H7RODBOLL
o 7.5pF(7R5) | +0.25pF(C) | GQM2195C2E7R5CB12D | GQM2195C2A7R5CB01D GQM22M5C2H7R5CBO1L
| +05pF(D) | GQM2195C2E7RSDB12D | GQM2195C2A7RSDBOID | | GQM22M5C2H7REDBO1L
8.0pF(BRO) | +0.25pF(C) | GQM2195C2E8ROCB12D | GQM2195C2A8R0OCB01D GQM22M5C2H8ROCBO1L
| +05pF(D) | GQM2195C2ESRODB12D | GQM2195C2A8RODBOID | | GQM22M5C2H8RODBOLL
@ 8.2pF(8R2) | +0.25pF(C) | GQM2195C2E8R2CB12D | GQM2195C2A8R2CB01D GQM22M5C2H8R2CBO1L
2% | +05pF(D) | GQM2195C2ESR2DB12D | GQM2195C2A8R2DBOID | | GQM22M5C2H8R2DBOIL
5 1) 9-0pF(9R0) | *0.25pF(C) | GQM2195C2E9ROCB12D | GQM2195C2A9ROCBOID | | GQM22MSC2HIROCBO1L
-3 +0.5pF(D) GQM2195C2E9RODB12D | GQM2195C2A9R0DB0O1D GQM22M5C2H9R0ODBO1L
9.1pF(9R1) | *0.25pF(C) | GQM2195C2E9R1CB12D | GQM2195C2A9R1CB01D GQM22M5C2H9R1CBO1L
| +05pF(D) | GQM2195C2E9RIDB12D | GQM2195C2A9RIDBOID | | GQM22M5C2HIR1DBOIL
10pF(100) +2%(G) GQM2195C2E100GB12D | GQM2195C2A100GB01D GQM22M5C2H100GBO1L
| 5%(J) | GQM2195C2E100JB12D | GQM2195C2A100JBOID | | ¢ GQM22M5C2H100JB01L
o3 % L1pF(110) | #2%(C) | GQM2195C2E110GB12D | GQM2195C2A110GBOID | | GQM22MSC2H110GBOIL
52 +59%(J) GQM2195C2E110JB12D GQM2195C2A110JB01D GQM22M5C2H110JB01L
x % 12pF(120) | #2%(G) | GQM2195C2E120GB12D | GQM2195C2A120GBOID | | GQM22MSC2H120GBOIL
+5%(J) GQM2195C2E120JB12D GQM2195C2A120JB01D GQM22M5C2H120JBO1L
13pF(130) +2%(G) GQM2195C2E130GB12D | GQM2195C2A130GB01D GQM22M5C2H130GB0O1L
| 5%(J) | GQM2195C2E130JB12D | GQM2195C2A130JBOID | | ¢ GQM22M5C2H130JB01L
- 15pF(150) +2%(G) GQM2195C2E150GB12D | GQM2195C2A150GB01D GQM22M5C2H150GB0O1L
8 | £506() | GQM2195C2E150JB12D | GQM2195C2A15038B01D | | GQM22M5C2H150JB01L
23 16pF(160) | +2%(G) | GQM2195C2E160GB12D | GQM2195C2A160GBOID | | GQM22MSC2HI60GBOIL
E % +5%(J) GQM2195C2E160JB12D GQM2195C2A160JB01D GQM22M5C2H160JBO1L
£° 18pF(180) | #2%(G) | GQM2195C2E180GB12D | GQM2195C2A180GBOID | | GQM22MSC2HIS0GBOIL
+5%(J) GQM2195C2E180JB12D GQM2195C2A180JB01D GQM22M5C2H180JB0O1L
20pF(200) +2%(G) GQM2195C2E200GB12D GQM2195C1H200GB01D | GQM22M5C2H200GB0O1L
= | +506() | GQM2195C2E2003B12D | |« GQM2195C1H200JB01D | GQM22M5C2H200JBOIL
§ » 22pF(220) +2%(G) GQM2195C2E220GB12D GQM2195C1H220GB01D | GQM22M5C2H220GB01L
= § | 5%(J) | GQM2195C2E2203B120 | |« GQM2195C1H220JB01D | GQM22M5C2H220JB01L
£ g 24pF(240) | #2%(G) | GQM2195C2E240GB12D | | GQM2195C1H240GBOID | GQM22MSC2H240GBOIL
3O +5%(J) GQM2195C2E240JB12D GQM2195C1H240JB01D GQM22M5C2H240JB01L
é 27pF270) | *#2%(G) | GQM2195C2E270GB12D | | GQM2195C1H270GBOID | GQM22M5C2H270GBO1L
+5%(J) GQM2195C2E270JB12D GQM2195C1H270JB01D GQM22M5C2H270JB0O1L
30pF(300) +2%(G) GQM2195C2E300GB12D GQM2195C1H300GB01D | GQM22M5C2H300GB0O1L
o | 5%(J) | GQM2195C2E3003B120 | |« GQM2195C1H300JB01D | GQM22M5C2H300JB0IL
5E 33pF(330) | #2%(C) | GQM2195C2ES30GB12D | | GQM2195CIH330GBOID | GQM22M5C2H330GBOIL
é 2 +5%(J) GQM2195C2E330JB12D GQM2195C1H330JB01D GQM22M5C2H330JB01L
5 36pF(360) | _+29%(C) | GQM2195C2E360GB12D | | GQM2195C1H360GBOID | GQM22MSC2H3E0GBOIL
+5%(J) GQM2195C2E360JB12D GQM2195C1H360JB01D | GQM22M5C2H360JB01L
39pF(390) +2%(G) GQM2195C2E390GB12D GQM2195C1H390GB01D | GQM22M5C2H390GB0O1L
| +5%(J) | GQM2195C2E3903B120 | |« GQM2195C1H390JB01D | GQM22M5C2H390JB01L
é The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
£
2
=
3]
> . . . . .
g conmummen fool [z [ofsc][ac el [c][ouzo] G, R chcs Somwivors o
@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 | GQM22M5C2H430GB01L
| #506(0) | GQM2195C2E430JB12D | GQM2195C1H430JBOLD | GQM22M5C2H430JBOIL
47pF(470) +2%(G) GQM2195C2E470GB12D | GQM2195C1H470GB01D | GQM22M5C2H470GB0O1L
| #506(0) | GQM2195C2E470JB12D | GQM2195C1H470JBOID | GQM22M5C2HA70JBOIL
51pF(510) +2%(G) GQM2195C2E510GB12D | GQM2195C1H510GB01D | GQM22M5C2H510GBO1L
| 4506(0) | GQM2195C2E510JB12D | GQM2195C1H510JBO1D | GQM22M5C2H510JBOIL
56pF(560) +2%(G) GQM2195C2E560GB12D | GQM2195C1H560GB01D | GQM22M5C2H560GB01L
| +5%()) | GQM2195C2E560JB12D | GQM2195C1H560JB01D | GQM22M5C2HS560JBOIL
62pF(620) +2%(G) GQM2195C2E620GB12D | GQM2195C1H620GB01D | GQM22M5C2H620GB01L
| #506(0) | GQM2195C2E620JB12D | GQM2195C1H620JBOLD | GQM22M5C2HE20JBOIL
68pF(680) +2%(G) GQM2195C2E680GB12D | GQM2195C1H680GB01D | GQM22M5C2H680GBO1L
| 4506(0) | GQM2195C2E680JB12D | GQM2195C1H680JBOID | GQM22M5C2HEB0JBOIL
75pF(750) +2%(G) GQM2195C2E750GB12D | GQM2195C1H750GB01D | GQM22M5C2H750GB01L
| +5%() | GQM2195C2E750JB12D | GQM2195C1H750JB01D | GQM22M5C2H750JB0IL
82pF(820) +2%(G) GQM2195C2E820GB12D | GQM2195C1H820GB01D | GQM22M5C2H820GB01L
| #506(0) | GQM2195C2E820JB12D | GQM2195C1H820JBOLD | GQM22M5C2HS20JBOIL
91pF(910) +2%(G) GQM2195C2E910GB12D | GQM2195C1H910GB01D | GQM22M5C2H910GBO1L
| 4506(0) | GQM2195C2E910JB12D | GQM2195C1H910JBOID | GQM22M5C2H910JBOIL
100pF(101) +2%(G) GQM2195C2E101GB12D | GQM2195C1H101GB01D | GQM22M5C2H101GBO1L
| +5%() | GQM2195C2E101JB12D | GQM2195C1H101JB0ID | GQM22M5C2H101JBOIL

The part number code is shown in () and Unit is shownin[].
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GQM Series Specifications and Test Methods

R
23
3 s No Item Specifications Test Method
5 P—
*= 0o 1 perating —55to 125C Reference Temperature: 25°C
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
9 voltage range.
> 0 - - -
g & 3 | Appearance No defects or abnormalities Visual inspection
<5 % 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 e al No defects or abnormalities provided the charge/discharge current is less than 50mA.
LEQM187, GQM219(250V), GQM22: 250% of the rated voltage
The insulation resistance should be measured with a DC
%) i y 9
1 Q 6 | Insulation Resistance| More than 10,000MQ voltage not gxpeedlqg the rated voIltage at 2.5C and 75%RH
& 5 max. and within 2 minutes of charging, provided the
3 0 charge/discharge current is less than 50mA.
O A - " :
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|0 30pF and below: Q=800+20C Frequency 1+0.1MHz
. . Voltage 0.5to 5Vrms
C: Nominal Capacitance (pF)
@ Templerlature Within the specified tolerance (Table A) The capac_lt_ance 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.
§ 4 Step Temperature ('C)
2 E 1 Reference Temp. +2
o 2 —55+
= 55+3
c O 3 Reference Temp. £2
20
T 4 125+3
5 Reference Temp. 2
= 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 101 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.
E2 i PR ED P *5N (GQM188
S O 10 Adhesive Strength A (GQ )
5 of Termination 77 ZRZ 7Y
s a © Type a b ©
Z2-a-7-;m A cowis 10 | 30 | 1o
o ) GOM21 12 2.0 165
Solder resist
= GQM22 2.2 5.0 2.9
Baked electrode or -
= copper foil (in mm)
= Fig. 1
23 g
8 o Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
=S ) . ” same manner and under the same conditions as (10).
o Within th fied tol
Lo 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
5 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).
o
c Continued on the following page.
g
>
°
2
o
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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.ECtIC sc?lder‘. -
Change (whichever is larger) Then apply a force in the direction shown in Fig. 3.
d 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.
]% [ g 20 450 Pressurizing
speed: 1.0mm/sec.
12 | Deflection e ‘Pressunze
100 R230
t 1.6mm ST~ Jﬁ{
t
Type a b c Flexure : =1
GQM18 1.0 3.0 1.2
GQM21 1.2 4.0 1.65 Capacitance meter
GQM22 2.2 5.0 2.9 s | 4
(in mm) Fig. 3
Fig. 2
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
L in (JI1S-K-5902) (25% ini ight rtion). Preheat at
Solderability of 75% of the terminations are to be soldered evenly rosin (J SO 5902) (25% rosin in weight propo _|on)_ reneat
13 Terminati and continuous| 80 to 120 for 10 to 30 seconds. After preheating, immerse in
ermination S 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
esisiance 30pF and over: Q21400 capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder solution
6| BB P o t 27025 for 10+0.5 ds. Let sit at room t ture f
Heat Q 30p|: and below: Q=800+20C al T or 10x0.5 seconds. Let sit at room temperature Tor
24+2 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 thg 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 242 hours at room temperature, then measure.
Cycle o 30pF and below: Q=800+20C Step 1 2 3 4
Temp. () Min. Operating| 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.
. e e .
. Capaciance Wlthm _5/0. or £0.5pF Set the capacitor at 40£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 .g Continued from the preceding page.
=
3 g No. Item Specifications Test Method
o
|.°|. 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
17 Humidity | Change (whichever is larger) 500%12 hours. Remove and let sit for 24%2 hours at room
@ Load 30pF and over: Q=200 temperature then measure. The charge/discharge current is
2 . 30pF and below: Q=100+10C/3 less than 50mA.
B % 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.
8 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.
u; (9] 18 | Temperature 30pF and over: Q=350 Set for 24+2 hours at room temperature, then measure.
o Load o . The charge/discharge current is less than 50mA.
-4 10pF and over, 30pF and below: Q=275+5C/2 *GOM22: 150% of the rated voltage
Q 10pF and below: Q=200+10C Q ' 0 9
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ
0
Q
%
<o Table A
T E Nominal Val Capacitance Change from 25 (%)
1) ominal Values J— — —10%
Char. (PPM/C) 1 55C 30°C 10°C
Max. Min. Max. Min. Max. Min.
5C 030 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.

110



/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

GQM Series Data

m Q - Frequency Characteristics m Resonant Frequency - Capacitance

For General
GRM Series

GQM18
10000

100

6.8pF| _ 2.4pF | 1pF

1000 ==

/

10

O 100

Resonant Frequency (GHz)
|
T

(2]
QO
=
Array
GNM Series

1 .
100M G 10G Capacitance (pF)

Frequency (Hz)

Low ESL
LLCI Series

High-Q
GJM Series

3

[}
g2
L=
o
gV
=
c O
20
I

Monolithic Microchip
GMA Series

For Bonding
GMD Series

Product Information

111




/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

Chip Monolithic Ceramic Capacitors mulRata

R
2%
3 Cr . . .
82  Monolithic Microchip GMA Series
4
£ o
L W
m Features r E ‘
1. Better microwave characteristics iy TF
& 2. Suitable for by passing iy -
Eg 3 ngh denSity mounting h‘f ' ) Outer electrode: Au plated
<= /
Z - -
©  m Applications
1. Optical device for telecommunication Dimensions (mm)
I : 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

s 3
o =
. . . . . [}
High Dielectric Constant Type X7R(R7)/X5R(R6) Characteristics g 2
_ ex.X: T Dimension [mm] 5 E
Lyw | 0.38x0.38 0.5x0.5 0.8x0.8 Lo
(0D) (05) (08)
[mml| <015015> <0202> <0303>
Rated Voltage 10 100 25 10 6.3 100 25 10 6.3
Capacitance [vdc]|  (1A) (1E) (1A) (1E) (1A) (03)
100pF(101) 3
150pF(151) g3
220pF(221) < 2
330pF(331) o
470pF(471)
680pF(681) |
1000pF(102)
1500pF(152) ”
7
2200pF(222) 23
3300pF(332) Hn
4700pF(472) -4
6800pF(682)
10000pF(103) [0 ]
15000pF(153)
22000pF(223)
(%]
33000pF(333) o
(<]
47000pF(473) & 2
68000pF(683) | . 2 3
0.10uF(104) [ x|
0.47UF(474)
The part number code is shown in () and Unitis shownin[]. <> EIA [inch] Code
)
&
LS
c O
20
I
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High Dielectric Constant Type X7R(R7)/X5R(R6) Characteristics

T8
25
8 ; LxW [mm] 0.38x0.38(0D)<015015>
o4 Rated Volt. [Vdc] 10(1A)
Lo Capacitance Tolerance Part Number
10000pF(103) | +20%(M) | GMAOD3R71A103MAOQLT
LxW [mm] 0.5x0.5(05)<0202>
& Rated Volt. [Vdc] 100(2A) | 25(1E) | 10(1A) 6.3(0J)
? g Capacitance Tolerance Part Number
< § 100pF(101) |  +20%(M) GMAO5XR72A101MAQLT
o 150pF(151) |  +20%(M) GMAO5XR72A151MAQLT
220pF(221) | +20%(M) GMAO5XR72A221MA01T
330pF(331) | +20%(M) GMAO5XR72A331MA01T
A70pF(471) | +20%(M) GMAO5XR72A471MA0LT
@ 680pF(681) | +20%(M) GMAO5XR72A681MA01T
ﬁ '% 1000pF(102) | +20%(M) GMAO5XR72A102MA01T
g 8 1500pF(152) |  +20%(M) GMAO5XR71E152MA11T
- 2200pF(222) |  +20%(M) GMAO5XR71E222MA11T
3300pF(332) | +20%(M) GMAO5XR71E332MA11T
4700pF(472) |  +20%(M) GMAO5XR71E472MA11T
6800pF(682) | +20%(M) GMAO5XR71A682MA0LT
10000pF(103) | +20%(M) GMAO5XR71A103MA0LT
o % 15000pF(153) |  +20%(M) GMAO5XR71A153MA01T
50 22000pF(223) |  +20%(M) GMAO5XR71A223MA01T
T % 33000pF(333) |  +20%(M)
47000pF(473) |  +20%(M)
68000pF(683) | +20%(M)
0.10pF(104) | +20%(M) GMAO5XR60J104ME12T*
)
S8 Lxw[mm] 0.8x0.8(08)<0303>
=3 Rated Volt. [Vdc] 100(2A) | 25(1E) | 10(1A) 6.3(0J)
E % Capacitance Tolerance Part Number
.j__z’ o 1500pF(152) | +20%(M) GMAO085R72A152MA01T
2200pF(222) |  +20%(M) GMAO085R72A222MA01T
3300pF(332) | +20%(M) GMAO085R72A332MA0LT
£ 4700pF(472) | +20%(M) GMAO85R72A472MA01T
§ n 6800pF(682) | +20%(M) GMAO085R72A682MA0LT
‘é '; 10000pF(103) |  +20%(M) GMAO085R71E103MA11T
.E <§( 15000pF(153) | +20%(M) GMAO085R71E153MA11T
S50 22000pF(223) | +20%(M) GMAO085R71E223MA11T
g 33000pF(333) |  +20%(M) GMAO085R71A333MA01T
47000pF(473) |  +20%(M) GMAO085R71A473MA01T
68000pF(683) | +20%(M) GMAO085R71A683MA01T
o o 0.10uF(104) |  +20%(M) GMAO085R71A104MA01T
% -% 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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Part Number) oMl A al[r7111a 11031 M1 Ao1][T] @Product D @sSeries ©Dimensions (LxW) ODimension (T)
( ) . - . ©OTemperature Characteristics ~ @Rated Voltage @Capacitance

O 006 606 006 600 @Capacitance Tolerance ©Individual Specification Code  {®Packaging
Packaging Code in Part Number shows STD Tray.
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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.

3 | 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 betweerj the both termmgtlons forlto5
seconds, provided the charge/discharge current is less than
50mA.

' _ More than 10,000MQ or 500QF The insulation re&s_tance should be measured with a DC
6 | Insulation Resistance . . voltage not exceeding the rated voltage at normal temperature
(whichever is smaller) L 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 Stf p Tempezrsa:;re 5S)
9 | Temperature | No bias | R7: Within +/—~15% (-55 to +125°C) > _55_+3
Characteristics 3 2542
4 1253
*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 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
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.
Appearance | No defects or abnormalities Ramp frequency from 10 to 55Hz then return to 10Hz all within
1 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. AgrpI;ér:zi;?;tldﬁ?efc()ﬁroiszrgzglc()sf sor::s)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,
Chgn o R7: Within £7.5% then measure for the initial measurement. Fix the capacitor to
9 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
1o | Temperature | =7 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 2to3 30+3 2to3

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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T 9 ] ) When no "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (1).
e 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 ”
|_°|_ [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 | Homidiy Change humidity.
(Steady State) | p . R7: W.V.: 10V min.; 0.05 max. Take it out and set it for 24+2 hours at room temperature, then
measure.
More than 1,000MQ or 50QF
0 L.R. . .
Q (whichever is smaller)
o=
g % Appearance | No defects or abnormalities
< % Capacitance RS 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
I.R. . )
(whichever is smaller)
@ Appearance | No defects or abnormalities A voltage treatment should be given to the capacitor, in which a
(7') 2 Capacitance DC voltage of 200% the rated voltage is applied for one hour at
w @ p R7: Within +12.5% the maximum operating temperature; +3°C then it should be set
0 ) Change o
g 0 High for 24+2 hours at room temperature and the initial measurement
- j 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 1000+12 hours at the same temperature, remove it from the
LR (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.
8
%
=34
s Capacitor Gold wire
O
- = = = = = Die bond Gold land
= o [ I ]
Alumina substrate
/ /
3
c g Alumina substrate Gold land
S =
o)
Sn
rs
c O
20
ac
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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). T 0
When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2). o =
c O
No. Item Specifications Test Method 8 ;
- 5 0
Operating E_) )
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
3 | 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 0
Resistance . e ) ) = @
and humidity and within 1 minutes of charging. ﬂ o
()]
7 | Capacitance Within the specified tolerance. The capacitance/D.F. should be measured at reference % O
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 e %
shown in the table should be within the specified ranges.* IED s
Capacitance Step Temperature (°C) 8
9 | Temperate | No bias | R6 : Within +15% (-55°C to +85°C) 1 25+2
Characteristics 2 —55+3
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. L
=
MIL-STD-883 Method 2011 Condition D -g, 8
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 a
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 . . A . . o 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,
Chzn 3 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 = 5
D.F. R6 : 0.1 max. conditions as (11) and conduct the five cycles according to the é 12
Temperature temperatures and time shown in the following table. Set it for a
R. . : —
12 | Sudden LR More than 50Q - F 48+4 hours at room temperature, then measure. )
GrzTE Step 1 2 3 Z
. . Min. Max.
g,lf;atrl;c No defects Temp. (°C)| Operating _I?;r?]m Operating _Il?;(:]m
9 Temp.+0/-3 P Temp. +3/-0 P c
Time (min.)|  30+3 2103 30+3 2103 =
©
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. %
2
) ) =
Continued on the following page. E
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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
g .g Continued from the preceding page. When "*" is added in PNs table, please refer to GMA Series Specifications and Test Methods (2).
=
§ g No. Item Specifications Test Method
|_°|_ % 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,
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
55 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
Capacitance — maximum operating temperature +3°C. Let sit for 24+2 hours at
Change R6 : Within £12.5% room temperature, then measure.
B The charge/ discharge current is less than 50mA.
& 5 D.F. R6 : 0.2 max.
= 0 « Initial measurement
g 9 14 | Durability 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 2442 hours at room temperature, then measure.
o .g 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.
[}
=
T3
Capacitor \ Gold wire
- 7 Die bond Gold land
Moo [ I ]
5 / | Alumina substrate
g % Alumina substrate Gold land
L=
c O
20
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Chip Monolithic Ceramic Capacitors mulRata
for Bonding GMD Series

For General
GRM Series

m Features L9 e

1. Small chip size (LXWxT: 0.6x0.3x0.3, 1.0x0.5x0.5mm) t Outer electiode: Au

2. Available for Wire/Die bonding due to ’
Gold termination.

3. Suitable for Optical device for telecommunication, = -

built-in IC packaging. 1 & —

F
|
Array
GNM Series

Dimensions (mm)

m Applications Part Number

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 | 0.12100.22| 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
LLCI Series

High-Q
GQM Series GJM Series

High Frequency

Monolithic Microchip
GMA Series

D w0
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C
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Capacitance Table

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

_ ex.3: T Dimension [mm]

For General
GRM Series

High-Q Low ESL Array
GJM Series LLI Series GNM Series

High Frequency

Monolithic Microchip

(@) N7}
cC o
U:
]
c
cow
@ A
_—
2O

Product Information

GQM Series

GMA Series

LxW
[mm]

0.6x0.3
(03)
<0201>

1.0x0.5
(15)
<0402>

0.6x0.3
(03)
<0201>

1.0x0.5
(15)
<0402>

Rated Voltage

16
(1C)

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)

0.12uF(124)

0.151F(154)

0.18uF(184)

0.22uF(224)

0.27UF(274)

0.33uF(334)

0.39uF(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 |

T3
L =
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) GMDO033R71E101KAQ01D
120pF(121) |  +10%(K) GMDO033R71E121KA01D
150pF(151) |  +10%(K) GMDO033R71E151KA01D
180pF(181) | +10%(K) GMDO033R71E181KA01D 8
220pF(221) |  +10%(K) GMDO033R71E221KA01D g3
270pF(271) | +10%(K) GMDO33R71E271KA01D < §
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) GMDO33R71E681KA01D "
4 O
820pF(821) +10%(K) GMDO033R71E821KA01D & 5
1000pF(102) |  +10%(K) GMDO033R71E102KA01D 2 S
1200pF(122) | +10%(K) | GMDO33R71E122KA01D -3
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 g0
4700pF(472) |  +10%(K) GMDO033R71A472KA01D T (%
5600pF(562) | +10%(K) GMDO033R71A562KA01D
6800pF(682) | +10%(K) GMDO033R71A682KA01D
8200pF(822) | +10%(K) GMDO033R71A822KA01D
10000pF(103) +10%(K) GMDO033R71A103KA01D >
(&)
The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code qc, E
g3
D
=
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Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X7R(R7) Characteristics |

T8
23
8 ; 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
? g 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
% 8 2200pF(222) |  +10%(K) GMD155R71H222KA01D
- 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 .g 6800pF(682) | +10%(K) GMD155R71E682KA01D
59 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
% k4] 27000pF(273) |  +10%(K) GMD155R71E273KA11D
ag)' 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
§ @ 0.10pF(104) |  +10%(K) GMD155R71C104KA11D
'% § The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
L <
=
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Product Information

Part Number) |GM 15151 [R71[1H 1 [221 Tk T A0L @Product ID @sSeries ©Dimensions (LxW) ODimension (T)
( ) @ ©OTemperature Characteristics ~ @Rated Voltage @Capacitance

O 006 606 006 600 @Capacitance Tolerance ©Individual Specification Code  {®Packaging
Packaging Code in Part Number shows STD 180mm Reel Taping.

122



/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.

High Dielectric Constant Type X5R(R6) Characteristics

LxW [mm] 0.6x0.3(03)<0201> 1.0x0.5(15)<0402>
Rated Volt. [Vdc] 6.3(0J) 10(1A)
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*
0.12pF(124) |  +10%(K) GMD155R61A124KE12D*
0.15pF(154) +10%(K) GMD155R61A154KE12D*
0.18uF(184) | +10%(K) GMD155R61A184KE12D*
0.22uF(224) | +10%(K) GMD155R61A224KE12D*
0.27uF(274) |  *10%(K) GMD155R61A274KE11D*
0.33uF(334) |  +£10%(K) GMD155R61A334KE11D*
0.39uF(394) |  +10%(K) GMD155R61A394KE11D*
0.47uF(474) |  +10%(K) GMD155R61A474KE11D*

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

* Please refer to GMD series Specifications and Test Method (2).

< >! EIA [inch] Code

CO2E.pdf
10.12.20
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GRM Series
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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
S 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
o4 -
L? [0) 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°*,
Q whichever is larger, should be maintained within the rated volt-
? g age range.
< % 3 | 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
9 6 . . . voltage not exceeding the rated voltage at normal temperature
(7') Q Resistance (whichever is smaller) S e ) )
] and humidity and within 2 minutes of charging.
n
% 0 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 10.1kHz
Factor (D.F.) W.V. 16/10V : 0.035 max. Voltage 120.2Vrms
The capacitance change should be measured after 5 min. at
each specified temp. stage.
0
Q The ranges of capacitance change compared with the
o<
P % Reference Temperature value over the temperature ranges
:'E:D 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 2542
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.
o 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 T ’ 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.
= % Appearance | No defects or abnormalities.
o oy
= < . o . Ramp frequency from 10 to 55Hz then return to 10Hz all within
=
% g 1 Vibration Capacitance | 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
g 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,
@9 Chzn 3 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 R7: conditions as (11) and conduct the five cycles according to the
"E % TR 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. 24+2 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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GMD Series Specifications and Test Methods (1)

] ) When no "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (1). T 0
Continued from the preceding page. When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2). 5 g
c O
No. Item Specifications Test Method 8 ;
. o
Appearance | No defects or abnormalities. |_c|_> )
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 . 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. 2
More than 1,000MQ or 50Q - F > 5
IR (whichever is smaller) g @
<=
Appearance | No defects or abnormalities. (ZD
Capaciance | o7 . \vithin +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.F. W.V. 25Vmin. : 0.05 max. then measure. The charge/discharge current is less than
W.V. 16/10V : 0.05 max. 50mA. ”
I}
More than 500MQ or 25Q - F n's
IL.R. . ; w e
(whichever is smaller) =
— o
Appearance | No defects or abnormalities. A voltage treatment should be given to the capacitor, in which a -4
Capacitance o DC voltage of 200% the rated voltage is applied for one hour at
Change | 7+ 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 o -%
I.R. (whichever is smaller) measure. The charge/discharge current is less than 50mA. _cén &
T =
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. 2 8
Gold wire Die bond Gold wire
* * * * * * Capacitor 3
il
o ‘ ‘ S0
2%
Alumina substrate Sw
| / L=
Gold land c O
Alumina substrate Gold land %’ ©
a
_(C)
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g
S 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).

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.

< 9 ; . ) o
S 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
o4 -
L? [0) 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°*,
Q whichever is larger, should be maintained within the rated volt-
? g age range.
< % 3 | 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
B 6 . More than 50Q - F voltage not exceeding the rated voltage at normal temperature
D= Resistance L e X )
] and humidity and within 1 minutes of charging.
0
% 0 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.
o Capacitance Frequency Voltage
g | Dissipation R6 : 0.1 max. C<10pF (10Vmin.)* | 1+0.1kHz | 1.0+0.2Vrms
Factor (D.F.) C=10pF (6.3Vmax.) | 1x0.1kHz | 0.5x0.1Vrms
*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 5 each specified temp. stage.
59
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 5543
3 3 25+2
c 0
o 2 4 85+3
3=
o) - . ) .
Sl *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 T ’ Au-Sn (80/20) and bond a 25um (0.001 inch) gold wire to the
§ 10 Mechanr:cal capacitor terminal using an ultrasonic ball bond. Then, pull wire.
<l Strengt
& Die Shear MIL-STD-883 Method 2019
= % Strenath Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate
L < Y with Au-Sn (80/20). Apply the force parallel to the substrate.
£=>
E O] Appearance | No defects or abnormalities.
) 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).
o — -
.% 2L Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
g g Capacitance temperature after one hour of heat treatment at 150+0/-10°C,
m AN Chzn o 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 bR More than 500 - F 24+2 hours at room temperature, then measure.
c Hrege Step 1 % 3 7
2 Dielectric Min. Room Max. Room
- . .
] Strenath No defects Temp. (°C)| Operating Tem Operating Tem
% 9 Temp.+0/-3 P Temp. +3/-0 P-
= Time (min.) 3043 2to3 3043 2to3
=
3]
>
°
2
o

Continued on the following page.
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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). T 0
Continued from the preceding page. When "*" is added in PNs table, please refer to GMD Series Specifications and Test Methods (2). 52
c O
No. Item Specifications Test Method 8 ;
. R o
Appearance | No defects or abnormalities. Apply the rated voltage for 500+12 hours at 40+2°C, in 90 to |_c|_> )
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 =5
(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
Capacitance maximum operating temperature +3°C. Let sit for 24+2 hours at
Chgn 3 R6 : Within £12.5% room temperature, then measure.
9 The charge/ discharge current is less than 50mA. o %
D.F. R6 : 0.2 max. ﬂ 5
*2 GMD155 R6 1A 274 to 474 are applied to 120%. = 0
o
14 | Durability « Initial measurement =
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
L.R. More than 25Q - F measurement.
« 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. 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
L)
O
U U U U U U Gold wire Die bond Gold wire
Capacitor >
8
H H H H H H Alumina substrate g_ E
/ I o9
/ / Gold land LS
Alumina substrate Gold land -g’ 8
2
a
e
[3)
O n
G .2
S
9 ()]
g
=2
SRS
=
o
=

[*2N7))
£ 9
se
[0
C
cow
@ A
_—
20

Product Information
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© 38
23 - . .
g2 = Minimum Quantity Guide
o} E : : Quantity (pcs.)
Lo Part Number IR SeS () 2180mm Reel 2330mm Reel
L W T Paper Tape |Embossed Tape| Paper Tape |Embossed Tape Ellczse Uzl
. Bulk : B
Packaging Code D L J K C Trey T
GRMO2 0.4 0.2 0.2 - 40,000 - - - 1,000
2 GRMO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
%'ﬁ GRM1S 10 o5 |0:2503] 10,000 - 50,000 - - 1,000
3 S e - e e
=z - y - , - - ,
@ GRM18 16 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 1.25 | 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 16 | 1.15 - 3,000 - 10,000 - 1,000
?5 For General 1.6 - 2,000 - 6,000 - 1,000
3 ® Purpose 0.85 4,000 - 10,000 - - 1,000
g0 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
1.8/20 - 1,000 - 4,000 - 1,000
1.15 - 1,000 - 5,000 - 1,000
L3088 - 1,000 - 4,000 - 1,000
@ GRM43 45 3.2 2.5 - 500 - 2,000 - 1,000
o % 2.8 - 500 - 1,500 - 500
g0 1.15 - 1,000 - 5,000 - 1,000
= % GRMSS 57 50 L3008 - 1,000 - 4,000 - 1,000
2.5 - 500 - 2,000 - 500
3.2 - 300 - 1,500 - 500
High Power Type GJIMO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
GJIM15 1.0 05 0.5 10,000 - 50,000 - 50,000 1,000
- GQM18 1.6 0.8 [0.7/0.8 4,000 - 10,000 - - 1,000
e High Frequency | GQM21 2.0 1.25 | 0.85 4,000 - 10,000 - - 1,000
g2 GQM22 2.8 28 | 115 - 1,000 - 4,000 - 1,000
=7 GMAOD 038 | 038 | 03 - - - - - 400 ?
i g, GMA05 0.5 05 | 0.35 - - - - - 400 ¥
50 Microchip GMAO8 0.8 0.8 0.5 - - - - - 400 ¥
& GMDO03 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
GMD15 1.0 05 0.5 10,000 - 50,000 - - 1,000
GNMOM 0.9 0.6 | 0.5 10,000 - 50,000 - - 1,000
= GNM1M 1.37 1.0 [05/0.6/0.8 4,000 - 10,000 - - 1,000
Z . Array GNM21 2.0 1.25 |05006/085 4,000 - 10,000 - - 1,000
jop< 0.8/0.85| 4,000 - 10,000 - - 1,000
=3 GNM31 3.2 L6 1 o5 - 3,000 - 10,000 - 1,000
'é <§i LLL15 0.5 1.0 0.3 10,000 * - 50,000 - - 1,000
S0 LLL18/LLR18| 0.8 1.6 0.5 - 4,000 - 10,000 - 1,000
5 0.5/0.6 - 4,000 - 10,000 - 1,000
= Lit21 1.25 20 7085 - 3,000 - 10,000 - 1,000
0.5/0.7 - 4,000 - 10,000 - 1,000
LLL31 16 32 M11s - 3,000 - 10,000 - 1,000
> o Low ESL LLA18 1.6 0.8 0.5 - 4,000 - 10,000 - 1,000
£ g LLAD1 20 L5 |05 - 4,000 - 10,000 - 1,000
= ) ) 0.85 - 3,000 - 10,000 - 1,000
M QN 0.5 - 4,000 - 10,000 - 1,000
E % 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 | 05 - 4,000 - 10,000 - 1,000
LLM31 3.2 1.6 0.5 - 4,000 - 10,000 - 1,000

1) 4mm width, Imm pitch Embossed Taping.

2) There are parts without bulk case package.

3) Tray

4) LLL15: g180mm Reel Paper Taping Packaging Code: E, 2330mm Reel Paper Taping Packaging Code: F

Continued on the following page.
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Package
. . T 9
Continued from the preceding page. T .g
. . c @
m Tape Carrier Packaging g
. . O s
(1) Dimensions of Reel 5
L O
2180mm Reel 2330mm Reel
. . _ (7]
9
I >0
2005 go
" s130:05 [ | < ;
s p—
LR \ 1 ERS e |o G
/ - HE - i s |38
221.0+0.8 ' | & 2 8
8 | s
221.0+0.8 —
5+1.5 for 4mm wide tape (7]
10+1.5 for 8mm wide tape - - - j) -g
14+1.5 for 12mm wide tape w g
20
10+1.5 for 8mm wide tape = j
14+1.5 for 12mm wide tape
(in mm)
. . 4
(2) Dimensions of Paper Tape ol
(<]
-g’ (2]
e
8mm width, 4mm pitch Tape 8mm width, 2mm pitch Tape o
0.5 max.
(GIMO3/GRMO03/GMDO03)
4.00.1 4.0£0.1 0.8 max.
Phlttddedl 1 (GIM15/GRM15/GMD15
40£01 159" 20:01 o0 1.1 max. 2,0£0.05 o15%01| 20801 17501 LLL15/GNMOM)
/ = i 1 - 3.,
c
blold (D e > 1O O € . &
U S o A — S |® o &
= o TR | 9 % R :’*’1 T}T IR 8|9 o
B T i ‘ | B i n |8 : : : : TP . Il o S L =
e e n s e e e ‘ © s R R e P e
I S E I\ S I I i S e e 50
T
_—
Direction of Feed Direction of Feed
a
<
[3)
O n
G .2
Part Number A B Part Number A* B* S5
(]
GJMO3 )
85’1\\%% 1.05+0.1 1.85+0.1 GRMO03 0.37 0.67 g g
GMDO03 20
c
GNM1M 1.17+0.05 1.55+0.05 GJIM15 §
P 0.65 115
GRM21 LLL15
<
ga,&g’fmm) 1.55:0.15 2.3+0.15 VO 577 To2
GNM21 : - 29
*Nominal Value -é 5
GRM31 c% g
(T=0.85mm) .
GNM31 2.0+0.2 3.6x0.2 L? g
(T=<0.8mm)
GRM32
(T=0.85mm) 2.8+0.2 3.6+0.2 _
(in mm)
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= 9
g .g Continued from the preceding page.
3 g (3) Dimensions of Embossed Tape
o
£o
4mm width, 1mm pitch Tape 8mm width, 4mm pitch Tape
0.2+0.1 (LLC))
2.0+0.04 2 4.0+0. 0.25£0.1 (T<2.0mm)
1.020.02 10:002 & 10151004 40:01 #15%" | 20801 75,0, 0.3£0.1 (T=2.5mm)
m 50.8+0.04 S
3 & Ot g 1 o O lorhs |,
> O A N\% o o A~ S s
53 ) gt g ; T /l & |3
et hy i Tl ?5' == E = HlE o |2
< > e Srb s o g ] < jJ L) L L\J o
z et b=
{25 max. Direction of feed 2.5 max.
(3.0 max. for T=1.8/2.0mm)
Part Number A* B* (3.7 max. for T22.5mm)
GRMO2 0.23 0.43
B *Nominal Value FEENUIBET A B
N5 LLL18, LLR18
W @ )
2 0 LLA1S 1.050.1 1.85+0.1
o
= = i i
- 12mm width, 8mm pitch Tape GRM21
(T=1.0mm) 1.4530.2 2.2540.2
ol LLL21
#1570 LLA21, LLM21
8.0+0.1 2.0+0.1 75401 0.3:0.1
GRM31
) ’G} {9 (T=1.15mm)
0 s s |2 LLL31 1.940.2 3.540.2
2 ; 3 |& LLA31, LLM31 I O
o : : RPN GNM31
59 - (T=1.0mm)
T =
T
) \J RM32
O Direction of feed 2.5 max. ((-'?I"zl?g)mm) 2.8+0.2 3.5+0.2
for GRM43/55 =
(3.7 max. for T=2.5mm) GQM22 2.8*% 3.5%
(4.7 max. for T23.0mm)
*Nominal Value
= Part Number A* B*
-3 GRM43 3.6 4.9
2 GRMS5 5.2 6.1
()
e g, *Nominal Value (in mm)
20
T
(4) Taping Method
% @ Tapes for capacitors are wound clockwise. The
[$) . .
g _8 sprocket holes are to the nght as the tape Is puIIed Vacant Section Chip-mounting Unit Vacant Section
S5 toward the user. — der
0 eader unit
£ < @ Part of the leader and part of the empty tape should be 0o Ofjo o /o < —~
= attached to the end of the tape as follows. NI } % L
2 ‘
2 (® The top tape and base tape are not attached at the 160 mMin—| 190 min. 210 min. ]
end of the tape for a minimum of 5 pitches. S
- . . Direction of Feed (Top Tape alone)
@ Missing capacitors number within 0.1% of the number
o per reel or 1 pc, whichever is greater, and are not (in mm)
S continuous.
c @
= 2 ® The top tape and bottom tape should not protrude
5 g beyond the edges of the tape and should not cover
[T
sprocket holes.
® Cumulative tolerance of sprocket holes, 10 pitches:
+0.3mm.
c . . . . y -
S @ Peeling off force: 0.1 to 0.6N* in the direction shown 16510 160/ _~TopTape
g atright.  *GRMO2 — S
S GRMO3\ . ase Tape
£ GIMOo3(: 0:05t0 0.5N
8 GMDO03
S } ;
'(3 Continued on the following page.
A
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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 L’c:, g
. o
Murata for details. IR
| L e R
1.5 |
20
3.0

T T
>
315 ‘
36.0
Array
GNM Series

110 |

(in mm)

Low ESL
LLCI Series

High-Q
GQM Series GJM Series

High Frequency

Monolithic Microchip
GMA Series

For Bonding
GMD Series
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& g m Storage and Operation conditions
5 % 1. The performance of chip monolithic ceramic capacitors 1-2. Corrosive gas can react with the termination
L L . .
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 capacitors in an atmosphere consisting of corrosive
Humidity of 20% to 70%. gas (e.g., hydrogen sulfide, sulfur dioxide, chlorine,
8 (1) Sunlight, dust, rapid temperature changes, ammonia gas, etc.).
E 5 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.
i} . .
Ns short, do not exceed the specified atmospheric
2 8 conditions.
(@]
-
-
(%)
2
25
(o))
Tz
o
3
58
g3
rs
c O
20
ac
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B3

. 2 o

m Rating 3 ;

1. Temperature Dependent Characteristics L’c:> ?D:
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 ? &
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) i é
g0
20 20 g4
-
15 15
9 <
S 10 S 10
[=2) [}
g 5 2 5
5 _ & N
g 0 g 0
g 5 E s k4
2 3 — 5
g -10 g 10 <0
O 3 2s
15 -15 s
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) >
8
40 S5
Sn
20 L=
& c O
o 0 20
2 T
©
5 20
[
2 -40
£ o
g 60 £
8 ™~ 28
-80 o =
S o
%)
-100 2
-50 -25 0 25 50 75 100 s
Temperature (°C) 8 ©
]
=
2. Measurement of Capacitance .
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 g
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.

AMCaution
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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.

134
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Continued from the preceding page. g .§
c O
5. DC Voltage and AC Voltage Characteristics 8 ;
1. The capacitance value of a high dielectric constant type L’CE 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 0
1-1. The capacitance of ceramic capacitors may change E
sharply depending on the applied voltage (see E 20 8
figure). g -40 g3
Please confirm the following in order to secure the § 60 T~ < ;
capacitance. g 0 —— o
(1) Whether the capacitance change caused by the °
applied voltage is within the range allowed or not. '1000 ] ) . A . . .
(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 L%
. . . ()]
the rated voltage. When a high dielectric constant g 0
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. m
In addition, check capacitors using your actual o %
appliances at the intended environment and 5’2
operating conditions. T 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 -
< 10 29
Q o .=
2 o 20
8 Sn
o -10 L
- - =
o -20 c O
g 20
5 -30 T
©
S -40
© -50
-60 a
0.0 0.5 1.0 15 2.0 2.5 '(C)
AC Voltage (Vr.m.s.) o @
IOF =
24
53
SO
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 S
When you use a high dielectric constant type capacitors % % %
in a circuit that needs a tight (narrow) capacitance 2 0 N e é g
e
tolerance (e. g., a time constant circuit), please carefully o -10 5 g
. . . S L
consider the characteristics of these capacitors, such as S 20
their aging, voltage, and temperature characteristics. In § 20 — 5C
addition, check capacitors using your actual appliancesat | | | | T RA
. . . . -40
the intended environment and operating conditions. 0 100 1000 10000
Time (Hr)

AMCaution

Continued on the following page.
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MCaution
g .g Continued from the preceding page.
3 g 7. Vibration and Shock
LBL % 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
8 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 k_)oards.are' piled up or handled, the MOURBRG rpted circuit board
9 corners of another printed circuit board should not be Crack
0% allowed to hit the capacitor, in order to avoid a crack or -
n .
g 0 other damage to the capacitor. /[ ; ]\
= =
= EEE
(%)
()
%
<0
(o))
Tz
)
3
58
D 4
g&
L=
c O
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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]

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

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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Continued from the preceding page.

4-1. Reflow Soldering

1. 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 to the components, preheating is
required for both the components and the PCB board.
Preheating conditions are shown in table 1. It is required to
keep the temperature differential between the solder and
the component's surface (AT) as small as possible.

2. Solderability of Tin plating termination chips might be
deteriorated when a low temperature soldering profile
where the peak solder temperature is below the melting
point of Tin is used. Please confirm the Solderability of Tin
plated termination chips before use.

3. When components are immersed in solvent after mounting,
be sure to maintain the temperature difference (AT)
between the component and the solvent within the range
shown in the table 1.

Table 1

Part Number
GRMO02/03/15/18/21/31
GJMO03/15
LLL15/18/21/31
LLR18
GQM18/21
GRM32/43/55
LLA18/21/31
LLM21/31
GNM
GQM22

Temperature Differential

AT=190°C

AT=130°C

Recommended Conditions
Pb-Sn Solder
Infrared Reflow | Vapor Reflow
230 to 250°C | 230 to 240°C
Atmosphere Air Air

Lead Free Solder

240 to 260°C
Air or N2

Peak Temperature

Pb-Sn Solder: Sn-37Pb
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
and thermal stress on the board and may cause the
chips to crack.

4-2. Too little solder paste results in a lack of adhesive
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.

[ Inverting the PCB
Make sure not to impose any abnormal mechanical shocks
to the PCB.

[Standard Conditions for Reflow Soldering]

Infrared Reflow

Temperature (C)

Soldering
Peak Temperature . Gradual
200°C A . Cooling
AT
170°C
150°C
130°C
Preheating

Time
60-120 seconds 30-60 seconds
Vapor Reflow
Temperature (C)
Soldering
Peak Temperature . Gradual
*, Cooling
AT
170°C R
150°C
130°C
Preheating
| Time

60-120 seconds 20 seconds max.

[Allowable Reflow Soldering Temperature and Time]

N
fec}
o

N
By
o

)
0\
P\
N

N
(2]
(=]

N
a
o

N
N
o

N
w
(=]

Soldering Temperature (C)

N
N
o

0 30 60 90 120
Soldering Time (sec.)

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

0.2mmUmin.

( )

UGRMO02/03: 1/3 of Chip Thickness min. in section

Continued on the following page.
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Continued from the preceding page. g ,§
. c @
4-2. Flow Soldering g ;
1. When sudden heat is applied to the components, the . . 5
) PP p. [Standard Conditions for Flow Soldering] £ o
mechanical strength of the components will decrease
b dd h Temperature (C)
ecause a sudden temperature change causes Soldering Soldering
deformation inside the components. In order to prevent Peak \. Gradual
] ) ) Temperature s, Cooling
mechanical damage in the components, preheating AT
should be required for both of the components and the Preheating 3
Peak >0
PCB board. Temperature i &
Preheating conditions are shown in table 2. It is required < ;
to keep the temperature differential between the solder Preheating O
and the component's surface (AT) as small as possible.
2. Excessively long soldering time or high soldering ] Time
. . 30-90 seconds 5 seconds max.
temperature can result in leaching of the outer electrodes,
causing poor adhesion or a reduction in capacitance [Allowable Flow Soldering Temperature and Time] 8
value due to loss of contact between electrodes and end 280 P25
L o [0
termination. £ 20
) ) o 270 g4
3. When components are immersed in solvent after % 260 O
mounting, be sure to maintain the temperature difference 8 %
. E 250
(AT) between the component and solvent within the range 2 %
. o 240
shown in the table 2. £
. . . . 230
4. Do not apply flow soldering to chips not listed in table 2. U%) 220 m
0 10 20 30 40 o 2
Table 2 Soldering Time (sec.) _g’ g
Part Number Temperature Differential T §
I f Idering, th I
GRM18/21/31 na ce.lse q repeated so c.ierlng, the accumulated
soldering time must be within the range shown above.
LLL21/31 AT=150°C
GQM18/21
%)
Recommended Conditions 5 8
Pb-Sn Solder Lead Free Solder qg)' g
Preheating Peak Temperature 90 to 110°C 100 to 120°C i %
=
Soldering Peak Temperature 240 to 250°C 250 to 260°C %’ O
Atmosphere Air N2
Pb-Sn Solder: Sn-37Pb
Lead Free Solder: Sn-3.0Ag-0.5Cu o
S
S8
5. Optimum Solder Amount for Flow Soldering § 5
) [0
5-1. The top of the solder fillet should be lower than the 2«
thickness of components. If the solder amount is = (29
excessive, the risk of cracking is higher during board Up to Chip Thickness é
bending or any other stressful condition. | \
Adhesive ) )
in section E’ _@
T
} : 3
Continued on the following page. L% .
5=
L0
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g .g Continued fronT the pre(.:eding page. .
& g 4-3. Correction with a Soldering Iron
L’o: % 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 PN L?@g%grtilr’]’g Preheating Tsmggg:i‘gle -
temperature change can cause deformations inside the Iron Tip ~ | Temperature y))
components. In order to prevent mechanical damage to GRM03/15/18/21/31
8 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
<3 (The "Temperature of the Soldering Iron Tip", "Preheating GRM32/43/55 , ,
z i i 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 8 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 QAEL‘: 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
S § of the thickness of the component. If the solder
qg; 3 amount is excessive, the risk of cracking is higher
‘_-;E g, 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
-%9)' iron from touching the components during the
g 2 re-work.
s g 4-3. Solder wire with g0.5mm or smaller is required for
§ < soldering.
S0
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.
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Continued from the preceding page. g ,§
6. Electrical Test on Printed Circuit Board g 2
1. Confirm position of the support pin or specific jig, when L’c:, ?5
inspecting the electrical performance of a capacitor after [Not Recommended]
mounting on the printed circuit board. ~ Peeling
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, * Testpin 3
resulting in cracked chips or open solder joints. 33
Provide support pins on the back side of the PCB to <3
. . [Recommended] =
prevent warping or flexing. «— SupportPin o
1-2. Avoid vibration of the board by shock when a test pin /—l—r\ m
contacts a printed circuit board. ¢ (
AU
~—— Test-pin @
7
1
Cl=
|
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]
bending or twisting the board. "
1-1. In cropping the board, the stress as shown right may o %
cause the capacitor to crack. f 59
Try not to apply this type of stress to a capacitor. T 5
[Twisting]
=)
=
x " a
58
c2
2. Ascertain of the cropping method for the printed circuit ."IE’O
board in advance.
2-1. Printed circuit board cropping shall be carried out by
using a jig or an apparatus to prevent the mechanical -_g-
stress that can occur to the board. 8 ?
(1) Example of a suitable jig § é
Recommended example: the board should be 2«
pushed as close to the cropping jig as possible [Outline of Jig] % (29
and from the back side of board in order to printed Circuit Board / é
minimize the compressive stress applied to V-groove
capacitor. ‘I‘
Not recommended example: when the board is \/ o o
pushed at a point far from the cropping jig and Board Cropping Jig £ %
from the front side of board as below, the é g
capacitor may form a crack caused by the tensile E’ g

stress applied to capacitor.

Recommended Not recommended
c
Direction of Load Load Point v Direction of Load .%
Printed Circuit Board : ' £ c
Components j=ite}
- g L5
£
’ — Load Point Printed Circuit Board | CO"POeMS g Q
l ! 1 l I ] I t 1 Sd
©
o
=
o

Continued on the following page.
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< 9 ! -
e .g Continued from the preceding page.
= . .
8 g (2) Example of a suitable machine
5 % An outline of a printed circuit board cropping [Outline of Machine]
[ L . .
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
- 'q:) ) . . Printed Circuit Board
g5 bottom blades may cause the capacitor to crack. [Principle of Operation] Top Blade
<= [
z
o
Bottom Blade
V-groove
[Cross-section Diagram]
Printed Circuit Board
8 / T
& q:) ( v \4 \4 )
® W &
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 ©,
<0
3 )
=
O
Bottom Blade Bottom Blade Bottom Blade Bottom Blade
3
58
2=
()
g’ n
- =
c O
20
I
=3
Lo
[$)
O 0
c 2
=3
9 <
£=>
5 O
c
[©]
=
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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.

2-3.

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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RS
2%
m Soldering and Mounting 8 ;
1. PCB Design 5 ?9:
. Lo
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, o
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 »
. . o
and shrinkage of a metal board. Please contact us if NS
. . %)
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) = g
Placing Close to Chassis /m ’\_m 2s
\ \ Lo
\ \ o
—Electrode Pattern
Lead Wire
. Solder Resist 5
Placing c 3
of Chip Components 9 5
and Leaded Components Sw
L=
c O
20
T
Soldering Iron
Lead Wire
Placing r Solder Resist o
of Leaded Components m/ S
after Chip Component : — , g @
\ \ ) S5
%)
9 <
£>
° O
. c
Solder Resist o
=
Lateral Mounting
o n
=g
T
; i %)
Continued on the following page. L% =
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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

t

le—b—»le—a—+» /‘Solder Resist

Dimensions .

Part Number SUEE Y a 5 ¢
GRM18
GOM18 1.6X0.8 0.6t0 1.0 0.8t0 0.9 0.6t00.8
GRM21
GOM21 2.0X1.25 1.0t0 1.2 09to 1.0 08to1l.1
GRM31 3.2X1.6 2.2t02.6 10tol.1 10tol1l.4
LLL21 1.25X2.0 0.4100.7 0.5t00.7 14t01.8
LLL31 1.6X3.2 0.6 t0 1.0 0.810 0.9 261028

(in mm)
Table 2 Reflow Soldering Method
Dimensions .

Part Number SUEL a 5 ¢
GRMO02 0.4X0.2 0.16 t0 0.2 0.12t0 0.18 0.210 0.23
GRMO03
GIMO3 0.6X0.3 0.2t00.3 0.2t00.35 0.2t00.4
GRM15
GIMIS 1.0X0.5 0.3t00.5 0.35t0 0.45 0.4t00.6
GRM18
GOM18 1.6X0.8 0.61t00.8 0.6t0 0.7 0.6t00.8
GRM21
GOM21 2.0X1.25 10to1.2 0.6t0 0.7 0.8to1.1
GRM31 3.2X1.6 22t024 0.81t00.9 10to14
GRM32 3.2X2.5 20to2.4 1.0to 1.2 1.8t02.3
GRM43 4.5X3.2 3.0t035 12to1.4 2.3t03.0
GRM55 5.7X5.0 4.0t04.6 14t01.6 35t04.8
LLL15 0.5X1.0 0.15t0 0.2 0.2t0 0.25 0.7t0 1.0
LLL18
LLR1S 0.8X1.6 0.2t00.3 0.3t00.4 14t01.6
LLL21 1.25X2.0 0.4t0 0.6 0.4t0 0.5 14t01.8
LLL31 1.6X3.2 0.6t00.8 0.6t0 0.7 2.6t02.8
GQM22 3.2X25 22t025 0.8t01.0 19t023

(in mm)
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Continued from the preceding page. g ,§
c O
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i Chip Capacitor ‘ a ‘ Chip Capacitor ‘ a
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gn
<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 0.351t0 0.45 0.3t00.35 0.64 -
4 O
GNM212 2.0 1.25 0.6100.7 0.5t00.7 0.4t00.5 1.0 0E
GNM214 2.0 1.25 0.6100.7 0.5t00.7 0.25t0 0.35 0.5 g 8
GNM314 32 1.6 0.8t01.0 0.710 0.9 0.310 0.4 0.8 -3
LLA18 1.6 0.8 0.3t00.4 0.25t00.35 0.151t0 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 0.7t0 0.9 0.4100.7 0.3t0 0.4 0.8
* 0.82a+2b=<1.00
(%]
Q
g
LLM p 1 52
T Lo
-B-=E :
—
Chip Capacitor ic'
===l
)
f 5 8
d SR
L=
. . . . c O
Table 4 LLM Series for Reflow Soldering Land Dimensions %’ O
Dimensions (mm)
Part Number
a b, b* cc d e f p
LLM21 0.6t00.8 (0.3t00.5) 0.3 2.0t02.6 1.3t01.8 14t01.6 0.5 ._g-
LLM31 1.0 (0.3 t0 0.5) 0.4 3.2t03.6 1.6102.0 2.6 0.8 8 2
Q .=
b=(c-e)/2, b'=(d-f)i2 S5
o2
£>
SO
2. Adhesive Application g
1. Thin or insufficient adhesive can cause the chips to
loosen or become disconnected during flow soldering. 2=20 to 70um

b=30 to 35um
) ¢=50 to 105um

The amount of adhesive must be more than dimension c, Chip Capacitor

shown in the drawing at right, to obtain the correct [

bonding strength. — = ¢

The chip's electrode thickness and land thickness must J‘

also be taken into consideration. Board
2. Low viscosity adhesive can cause chips to slip after

mounting. The adhesive must have a viscosity of

e

L Adhesive
Land

For Bonding
GMD Series

5000Pa - s (500ps) min. (at 25°C). _§

3. Adhesive Coverage g
Part Number Adhesive Coverage* g

GRM18, GQM18 0.05mg min. 8
GRM21, LLL21, GQM21 0.1mg min. é
GRM31, LLL31 0.15mg min. a

*Nominal Value

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

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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m Others
1. Transportation
1. The performance of a capacitor may be affected by the
conditions during transportation.

1-1. The capacitors shall be protected against
excessive temperature, humidity and mechanical
force during transportation.

(1) Climatic condition
* low air temperature: -40°C
* change of temperature air/air: -25°C/+25°C
* low air pressure: 30 kPa
« change of air pressure: 6 kPa/min.
(2) Mechanical condition
Transportation shall be done in such a way that
the boxes are not deformed and forces are not
directly passed on to the inner packaging.

150

1-2. Do not apply excessive vibration, shock, and
pressure to the capacitor.

(1) When excessive mechanical shock or pressure
is applied to a capacitor, chipping or cracking
may occur in the ceramic body of the capacitor.

(2) When the sharp edge of an air driver, a
soldering iron, tweezers, a chassis, etc.
impacts strongly on the surface of capacitor,
the capacitor may crack and short-circuit.

1-3. Do not use a capacitor to which excessive shock
was applied by dropping, etc.

The capacitor dropped accidentally during

processing may be damaged.
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Reference Data

RS
L =
- c O
1. Solderability 3 ;
(1) Test Method (2) Test Samples L’c:, g
Subject the chip capacitor to the following conditions. GRM21 : Products for flow/reflow soldering.
Then apply flux (an ethanol solution of 25% rosin) to the (3) Acceptance Criteria
chip and dip it in 230°C eutectic solder for 2 seconds. With a 60-power optical microscope, measure the surface
Conditions: area of the outer electrode that is covered with solder.
Expose prepared at room temperature (for 6 months and (4) Results 8
12 months, respectively) Refer to Table 1. g3
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
Prepared at Room Tempera[ure Prepared at ngh Prepared at ngh HUmIdlty n
Sample Initial State Temperature for for 100 Hours at 90 to I}
6 months 12 months 100 Hours at 85°C 95% RH and 40°C ﬂ @
%)
=
GRM21 for flow/reflow soldering 95 to 100% 95 to 100% 95% 90 to 95% 95% 9 9
-
2. Board Bending Strength for Solder Fillet Height
(1) Test Method m
Solder the chip capacitor to the test PCB with the amount o2
. . . [ ]
of solder paste necessary to achieve the fillet heights. 59
Then bend the PCB using the method illustrated and 2 §
measure capacitance.
Capacitor 20,50 Pressurizing
Speed: 1.0mm/sec.
T ] jPressurize ) *
R230 Note : The material of pressure application jig and qc_, Q
Supporting ST T~ support is the quenched metal. 20
45 45 Base (hardness HB 183-255 or superhardness o9
Flexure HRA90 or more) i %
20
/ . Capacitance Meter =
7
% 1.24
g *% ’/l/ /j Solder Amount Larger Fillet. _g-
% . ; Fillet up to Chip § %)
2| ; ; Thickness [opT
—+— 40 | |[16 ‘ ‘ =g
100 ‘ B S <
Material : Glass Epoxy § >
[ ] : Copper Foil (0.35mm thick) g O
: Solder Resist (in mm) §
(2) Test Samples o o
GRM21: 5C/R7/F5 Characteristics T=0.6mm £ %
sSn
o (1l
(3) Acceptance Criteria 5 g
LL

Products should be determined to be defective if the
change in capacitance has exceeded the values specified

in Table 2.

5
Table 2 8
Characteristics Change in Capacitance g 3
= C
5C Within 5% or +0.5pF, whichever is greater 8 g
R7 Within +12.5% 3T
o o

F5 Within £20% o

Continued on the following page.
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Reference Data

< 9 " :
é .g Continued from the preceding page.
3 g (4) Results
o4
2o
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
100 100
g &0 S o
pr 801 Fillet up to Chip S 807 Fillet up to Chip
.g g 60 ~__Thickness § 60 Thickness
?g % 40 | Larger Fillet _% 407 . /Jé
b % a i a _| Larger Fillet
20
C) i 20
0 0
0 2 4 6 8 0 2 4 6 8
Flexure (mm) Flexure (mm)
GRM21 F5 (T=0.6)
2 8 100
”; & € 8/ : .
0 @ | Fillet up to Chip
3 | kS Thickness
= @ 60 - S
P
2 40 T Larger Fillet
a |
20
0
- 0 2 4 6 8
o .% Flexure (mm)
2=
T L]
o
3. Temperature Cycling for Solder Fillet Height
1) Test Method .
@) ) ) . [Temperature Cycling]
- Solder the chips to the substrate of various test fixtures
(8] . .. . . o
s 8 using sufficient amounts of solder to achieve the required +125C - o e
qg; 3 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
Qo
2
S8 @ Soldgr Amount . , [Solder Amount]
S5 Alumina substrates are typically designed for reflow
o . . Glass Epoxy
2« soldering. Substrate Alumina
=S . or Paper Phenol
50 Glass epoxy or paper phenol substrates are typically
c . = 1
S used for flow soldering. - | © EL 0 AT TN
@ Material é -
. . _ 1
Alumina (Thickness: 0.64mm) < | @ | 4 I @‘:ﬁ
. (] - "
o o Glass epoxy  (Thickness: 1.64mm) 3 -
£ % Paper phenol (Thickness: 1.64mm) 1 o | Al wir ljlﬂ
= - -
o (/)
e g Solder to be used 6X4 Eutectic solder
2o

® Land Dimension [Land Dimension]

Land Pattern

S 4
E 2 Alumina AglPd=72/28
% a Substrate Thickness: 10 to 12um
= O
E § 15 | 1.2 | 15 Glass Epoxy
o
38 . _Substae | ¢,
in mm ; .
E * ( ) Paper Phenol Thickness: 35ym
Substrate

Continued on the following page.
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Reference Data

= 0

Continued from the preceding page. g .g
c O

(2) Test Samples 8 ;

GRM21 5C/R7/F5 Characteristics T=0.6mm 5 ?D:
L
(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 %
#) 2
wd

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 Ee0 580 5 a0
2 260 g 260 ® <o © m
T 3 T 3 g8 @
S £ 40 S £ 40 S £40 o=
(<]
€950 S92 £ESy (2] < 0
ie ® 3t e 3= gs
<8y 00 <38 o (1) <8 9 (1) T Z
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) D
58
3
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6) ff s
100 100 100 5 8
oL ;\E? o ;\5‘ . ;;_,\ o=
3 ;80 5 ;80 5 %80 I
T 260 3 260 S 260
=28 = O TS
é%m é%m égm
2 220 3 220 ) 3220 (5} Z
Q Q Q
<8, 900 <%o 0@ <8o 00 8w
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 = (SP)
(S)
z <
£>
20
c
Paper Phenol Substrate (Thickness 1.6mm) §
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100 =)
I S I ;\3 I ;3 = ‘=
8 > 80 5 ;,80 5 %80 'g 3
B%GO B%GO 5%60 il
S €40 $240 €240 52
EQ EQ EA L O
3220 3 =20 3 =20
35 S5 ) S5 )
<o o0 000 <o o 90 <<c o 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

= 9
g .g Continued from the preceding page.
& g 4. Board Bending Strength for Board Material
5 g (1) Test Method
L .
Solder the chip to the test board. Then bend the board
using the method illustrated below, to measure
capacitance.
50 i
i 20 Pressurizing
_$ Capacitor Speed: 1.0mm/sec.
> 0 ] $Pressurize ] L
S n N7 R23 Note : Material of the pressurizing jig and
s G g the supporting base must be hardened steel
zZ 5 5 Supporing O NS—==———== (Hardness : HB183 to 255 or carbide Hardness
o Base : HRA90 min.)
Flexure
//J %% Capacitance Meter
O 1.24 ) /é
i
| v~ ﬁf S -
@ i V Solder Amount
(7') 2 | | Up to Chip
1l % A i i Thickness
=0 — 40 I LI
(s} H
a3 100
-
[_] : Copper Foil (0.035mm thick) .
: Solder Resist (in mm)
(2) Test Samples
0 . . -
oL GRM21 5C/R7/F5 Characteristics T=0.6mm typical
[}
2=
a5 3 (3) Acceptance Criteria
Products should be determined to be defective if the
change in capacitance has exceeded the values specified
in Table 4.
>
o)
S o Table 4
= $ Characteristics Change in Capacitance
()
o % 5C Within £5% or £0.5pF, whichever is greater
=
.j__f’ o R7 Within £12.5%
F5 Within £20%
o
£ (4) Results
[$)
23
= GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
n
2 < 100 - 100 [
22 4 Paper Phenol 1 Paper Phenol
5 £ i |
@ £ 60
= 5 60 ] Glass Epoxy & |
K] T 40
> 40 2
s J g b Glass Epox{
@ 20 3 20
o n - 7
c .9 0 0
g 3 0 2 4 6 8 0 2 4 6 8
frilla) Flexure (mm) Flexure (mm)
5=
2o
GRM21 F5 (T=0.6)
100 I —
s ] Paper Phenol
c ¥ 80 4
o < |
=8 @
S ® T 60
€0 o |
°oQ S 40 £
€ 0 2 ] | e
£ c g Glass Epoxy
g L @ 20
3 ]
o 0
E 0 2 4 6 8
Flexure (mm)

Continued on the following page.
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Reference Data

Continued from the preceding page. g .§
c O

5. Break Strength 8 ;

(1) Test Method L’cE g
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'eLr t Supee mimsee @L.0mm
oad cel
test sample.

(2) Test Samples Sample §
GRM21 5C/R7/F5 Characteristics Steel plate PO.5mm g3
GRM31 5C/R7/F5 Characteristics <=2

o

(3) Acceptance Criteria
Define the load that has caused the chip to break or
crack, as the bending force. O:Oj w y

Chip Size| L | W Ch5C ChR7 ChF5 9
. arac- arac- arac- —

(4) Explanation 0:011— teristics | teristics | teristics i g

Break strength, P, is proportionate to the square of the p|_ - GRM21 [1.5]1.2 20
. . . 300 | 180 | 160 Sa
thickness of the ceramic element and is expressed as a GRM31 [2.7]1.5 3
curve of secondary degree. (in mm)
The formula is:
2YWT?
P=——— (N)
3L m
W : Width of ceramic element  (mm) o %
T : Thickness of element (mm) 59
D T =
L : Distance between fulcrums  (mm) 3
y: Bending stress (N/mm?2)
(5) Results
>
)
GRM21 GRM31 g2
o (5]
140 : / — _. 140 s o} ;
5C >
< 120 FS € 120 =5
) ) 20
5 100 5 100 R e T
“ 80 980
4 X
[ ]
g 60 £ 60
g 40 % 2 40 2
2 20 ! 2 20 z 8 0
@ & |__zd4==" cQ
0 __LzZ® oy =
0 0.4 0.8 12 16 % 0.4 0.8 12 16 E &
Thickness of Ceramic Element (mm) Thickness of Ceramic Element (mm) _'s: <§(
SO
=
]
=
6. Thermal Shock o
(1) Test method . 2
. . . . Dipping Speed: 25mm/sec. g g’ $
After applying flux (an ethanol solution of 25% rosin), dip 2 Solder 55
the chip in a solder bath (6X4 eutectic solder) in &/ Chip Capacitor = |~~~ | Temperature é g
. . | 2
accordance with the following AT "\ Natural 5 g
e ‘ !
conditions: Solder Bath | Cooling
scr-—-t— 1

(2) Test samples ‘z 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.
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g .g Continued from the preceding page.
3 N (4) Results
z E 100
o S
% 80
x
g
5 60
3 40 s
=
3
2 S 20 RY
E (% 0 // 5C
:: % 200 240 280 320 360
(O] Temperature Differential AT (C)
7. Solder Heat Resistance
@ (1) Test Method
- @ . . .
Ns @ Reflow soldering: (® Dip soldering:
2 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
[}
59 may have occurred on the outer electrode.
T =
=
)
(2) Test samples
GRM21.: For flow/reflow soldering T=0.6mm
% (3) Acceptance criteria A
s 8 The starting time of leaching should be defined as the B/
S . 0000000000000
g 3 time when the outer electrode has lost 25% of the total D
i g, edge length of A-B-C-D as illustrated: c ‘
'_Iz:z7 @ Outer Electrode
Qo
£ (4) Results
[$)
O 0
G .2
s g Reflow Soldering Flow Soldering
2 <§z g 280 o 280
=5 e 270 e 270
o = =1
5 & 260 \ & 260
> “éi 250 2 250
g 240 § 240
@ 230 > 230
@ 220 3 220
28 g 210 3 210
S .21:) 0 60 120 180 240 0 10 20 30 40 50 60
=
(2]
8 a Leaching Starting Time (sec.) Leaching Starting Time (sec.)
5=
(o] . .
Lo Dip Soldering
o 280
o 270
=
S g 260
% % g. 250
= g 240
S o @ 230
= 3 220
= O =}
S5 g 210
3 S 0 10 20 30 40 50 60
o
a 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 ;
Soldering Iron E’ x
(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
the soldering iron tip should not directly touch the ceramic Ao 3566, 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 »
. . . . .9
60-power optical microscope. Those units displaying any LG
. . %)
breaks or cracks are determined to be defective. 20
=
(4) Results
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
~ 1
% 80 % 80 g g
5 60 5 60 TS
O =
E 40 ; 40 o
Q
é 20 é 20
E E
200 240 280 320 360 200 240 280 320 360
Soldering Iron Tip Temperature (C) Soldering Iron Tip Temperature (C) 5
c 0
S <
o (5]
GRM21 F5 (T=0.6) ] ;
LL
~ 100 < 8
X =
PR E
8
5 60
S 4 o
e =
g 20 § "
I S
200 240 280 320 360 % &
Soldering Iron Tip Temperature (°C) g é
O
=
]
=
o 0
£9
£3
[ lfa)
5=
L0
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g8 Ip Monolithic Ceramic Capacitors (Medium Voltage

g h

= . . . .

4 Low Dissipation Factor GRM Series

[

()

82

L? o e g e

m Features &*

2] . . . .

e 1. Low-loss and suitable for high frequency circuits iy, ..-""Q

§ 2. Murata's original internal electrode structure *.r :r"p | | =

E provides high flash-over voltage. X £ w

5 3. A new monolithic structure for small, surface- part Number Dimensions (mm

o . . . L W T emin. | g min.

mountable devices capable of operating at high .
> GRM21A 20402 |1.25+02 | 1:0+0.-0.3 07
5 voltage levels gsmgﬁ il e 11(-)250i0(-)23 '
. . + Pl .
4. Sn-plated external electrodes provides good GRM31B 3.2#0.2 | 1.620.2 15545 03 03 g
o GRM32A 1.0 +0,-0.3 :
solderability. _ _ GRM32B 82202125402 7556 0.3

o 5. Use the GRM21/31 type with flow or reflow soldering, GRM42A 45403 | 20+0.2 | 1.0+0-0.3 2.9

> O . . * K -

ap and other types with reflow soldering only. GRM31A7U3D, GRM32A7U3D, GRM32B7U3D: 1.8mm min.

30

& < I

Qo = Applications

Ideal for use on high frequency pulse circuits such

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

2= lamps), etc.

Sn

©

5 2

ho 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

< . . . .

9 applications such as Power train and Safety equipment.

®

£

g COG Characteristics

-

3

=) Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | Flectrode 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.
GRM21A5C2E150IW01D 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 1.6 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 16 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) 33 5% 3.2 1.6 1.0 15 0.3 min.
GRM31A5C2J390JW01D DC630 COG (EIA) 39 +5% 3.2 1.6 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 16 1.0 15 0.3 min.

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

S e Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?]fje 9 | Electrode e o
(%) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) 8.-$
GRM31A5C2J680JW01D DC630 COG (EIA) 68 +5% 3.2 1.6 1.0 1.5 0.3 min. E g
GRM31A5C2J820JW01D DC630 COG (EIA) 82 +5% 3.2 1.6 1.0 15 0.3 min. T 2
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. (g %
GRM31A5C2J151JW01D DC630 COG (EIA) 150 5% 3.2 1.6 1.0 1.5 0.3 min. L=
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 16 1.0 15 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. §
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. 8_ @
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. 8 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. '?5 '%
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. % 5
GRM31A5C3A560JW01D DC1000 COG (EIA) 56 £5% 3.2 1.6 1.0 15 0.3 min. 23
GRM31A5C3A680JW01D DC1000 COG (EIA) 68 5% 3.2 1.6 1.0 1.5 0.3 min. “w(_s %
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.
£
U2J Characteristics £
B
P Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqricr)fie 9 | Electrode e é
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.

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

o . S e Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?]fje 9 | Electrode e
8. g (%) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
E g GRM21B7U2E472JW32L DC250 U2J (EIA) 4700 +5% 2.0 1.25 1.25 0.7 0.3 min.
T2 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 1.6 1.0 1.5 0.3 min.
gu GRM31B7U2E682JW31L DC250 U2J (EIA) 6800 +5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31B7U2E822JW31L DC250 U2J (EIA) 8200 +5% 3.2 1.6 1.25 1.5 0.3 min.
% GRM31B7U2E103JW31L DC250 U2J (EIA) 10000 +5% 3.2 1.6 1.25 1.5 0.3 min.
.“E GRM31A7U2J100JW31D DC630 U2J (EIA) 10 +5% 3.2 1.6 1.0 1.5 0.3 min.
% GRM31A7U2J120JW31D DC630 U2J (EIA) 12 £5% 3.2 1.6 1.0 1.5 0.3 min.
E GRM31A7U2J150JW31D DC630 U2J (EIA) 15 +5% 3.2 1.6 1.0 1.5 0.3 min.
“E‘ GRM31A7U2J180JW31D DC630 U2J (EIA) 18 +5% 3.2 1.6 1.0 1.5 0.3 min.
g GRM31A7U2J220JW31D DC630 U2J (EIA) 22 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J270JW31D DC630 U2J (EIA) 27 ¥5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J330JW31D DC630 U2J (EIA) 33 5% 3.2 1.6 1.0 1.5 0.3 min.
8_ 0 GRM31A7U2J390JW31D DC630 U2J (EIA) 39 +5% 3.2 1.6 1.0 1.5 0.3 min.
Ib % GRM31A7U23470JW31D DC630 U2J (EIA) 47 5% 3.2 1.6 1.0 1.5 0.3 min.
§ 2 GRM31A7U2J560JW31D DC630 U2J (EIA) 56 +5% 3.2 1.6 1.0 1.5 0.3 min.
§ 5 GRM31A7U2J680JW31D DC630 U2J (EIA) 68 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U23820JW31D DC630 U2J (EIA) 82 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J101JW31D DC630 U2J (EIA) 100 +5% 3.2 1.6 1.0 1.5 0.3 min.
@ GRM31A7U2J121JW31D DC630 U2J (EIA) 120 £5% 3.2 1.6 1.0 1.5 0.3 min.
% '% GRM31A7U2J151JW31D DC630 U2J (EIA) 150 +5% 3.2 1.6 1.0 1.5 0.3 min.
E £ GRM31A7U2J181JW31D DC630 U2J (EIA) 180 +5% 3.2 1.6 1.0 1.5 0.3 min.
g ?:_') GRM31A7U2J221JW31D DC630 U2J (EIA) 220 +5% 3.2 1.6 1.0 1.5 0.3 min.
273 GRM31A7U2J271JW31D DC630 U2J (EIA) 270 5% 3.2 1.6 1.0 15 0.3 min.
Ej % GRM31A7U2J331JW31D DC630 U2J (EIA) 330 £5% 3.2 1.6 1.0 1.5 0.3 min.
© GRM31A7U2J391JW31D DC630 U2J (EIA) 390 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRMB31A7U23471JW31D DC630 U2J (EIA) 470 5% 3.2 1.6 1.0 1.5 0.3 min.
5 GRM31A7U23561JW31D DC630 U2J (EIA) 560 +5% 3.2 1.6 1.0 1.5 0.3 min.
g GRM31A7U2J681JW31D DC630 U2J (EIA) 680 +5% 3.2 1.6 1.0 1.5 0.3 min.
:g GRM31A7U23821JW31D DC630 U2J (EIA) 820 5% 3.2 1.6 1.0 1.5 0.3 min.
& GRM31A7U2J102JW31D DC630 U2J (EIA) 1000 +5% 3.2 1.6 1.0 1.5 0.3 min.
1§ GRM32A7U2J122JW31D DC630 U2J (EIA) 1200 +5% 3.2 2.5 1.0 1.5 0.3 min.
a GRM32A7U2J152JW31D DC630 U2J (EIA) 1500 £5% 3.2 25 1.0 1.5 0.3 min.
GRM32A7U2J182JW31D DC630 U2J (EIA) 1800 £5% 3.2 2.5 1.0 1.5 0.3 min.
GRM32A7U2J222JW31D DC630 U2J (EIA) 2200 +5% 3.2 25 1.0 1.5 0.3 min.
GRM31A7U3A100JW31D DC1000 U2J (EIA) 10 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A120JW31D DC1000 U2J (EIA) 12 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A150JW31D DC1000 U2J (EIA) 15 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A180JW31D DC1000 U2J (EIA) 18 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A220JW31D DC1000 U2J (EIA) 22 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A270JW31D DC1000 U2J (EIA) 27 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A330JW31D DC1000 U2J (EIA) 33 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A390JW31D DC1000 U2J (EIA) 39 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A470JW31D DC1000 U2J (EIA) 47 £5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A560JW31D DC1000 U2J (EIA) 56 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A680JW31D DC1000 U2J (EIA) 68 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A820JW31D DC1000 U2J (EIA) 82 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A101JW31D DC1000 U2J (EIA) 100 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A121JW31D DC1000 U2J (EIA) 120 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A151JW31D DC1000 U2J (EIA) 150 £5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A181JW31D DC1000 U2J (EIA) 180 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A221JW31D DC1000 U2J (EIA) 220 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A271JW31D DC1000 U2J (EIA) 270 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A331JW31D DC1000 U2J (EIA) 330 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31B7U3A391JW31L DC1000 U2J (EIA) 390 +5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31B7U3A471JW31L DC1000 U2J (EIA) 470 +5% 3.2 1.6 1.25 1.5 0.3 min.

Continued on the following page.

162



/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.

S e Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?fie 9 | Electrode e o
(%) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) 8..8
GRM31A7U3D100JW31D DC2000 U2J (EIA) 10 5% 3.2 1.6 1.0 1.8 0.3 min. E g
GRM31A7U3D120JW31D DC2000 U2J (EIA) 12 +5% 3.2 1.6 1.0 1.8 0.3 min. T2
GRM31A7U3D150JW31D DC2000 U2J (EIA) 15 5% 3.2 1.6 1.0 1.8 0.3 min. % g
GRM31A7U3D180JW31D DC2000 U2J (EIA) 18 +5% 3.2 1.6 1.0 1.8 0.3 min. (g %
GRM31A7U3D220JW31D DC2000 U2J (EIA) 22 +5% 3.2 1.6 1.0 1.8 0.3 min. =
GRM31A7U3D270JW31D DC2000 U2J (EIA) 27 5% 3.2 1.6 1.0 1.8 0.3 min.
GRM31A7U3D330JW31D DC2000 U2J (EIA) 33 5% 3.2 1.6 1.0 1.8 0.3 min. g
GRM31A7U3D390JW31D DC2000 U2J (EIA) 39 5% 3.2 1.6 1.0 1.8 0.3 min. %
GRM31A7U3D470JW31D DC2000 U2J (EIA) 47 5% 3.2 1.6 1.0 1.8 0.3 min. &
GRM31A7U3D560JW31D DC2000 U2J (EIA) 56 5% 3.2 1.6 1.0 1.8 0.3 min. f
GRM31A7U3D680JW31D DC2000 U2J (EIA) 68 5% 3.2 1.6 1.0 1.8 0.3 min. E\
GRM32A7U3D820JW31D DC2000 U2J (EIA) 82 +5% 3.2 2.5 1.0 1.8 0.3 min. g
GRM32A7U3D101JW31D DC2000 U2J (EIA) 100 +5% 3.2 25 1.0 1.8 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 2.5 1.0 1.8 0.3 min. 8_ @
GRM32B7U3D181JW31L DC2000 U2J (EIA) 180 5% 3.2 2.5 1.25 1.8 0.3 min. |2‘ %
GRM32B7U3D221JW31L DC2000 U2J (EIA) 220 5% 3.2 2.5 1.25 1.8 0.3 min. § 2
GRM42A7U3F270JW31L DC3150 U2J (EIA) 27 5% 4.5 2.0 1.0 29 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 29 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 29 0.3 min. g '%
GRM42A7U3F680JW31L DC3150 U2J (EIA) 68 5% 4.5 2.0 1.0 29 0.3 min. -g g
GRM42A7U3F820JW31L DC3150 U2J (EIA) 82 +5% 4.5 2.0 1.0 29 0.3 min. g 5
GRM42A7U3F101JW31L DC3150 U2J (EIA) 100 +5% 4.5 2.0 1.0 2.9 0.3 min. %‘E
R
O
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) ries Specifications and Test Methods
S8
o=
g h
o g No Item Specifications Test Method
TS ;
O 1 | Operating —55 to +125°C -
5@ Temperature Range
L
2 | Appearance No defects or abnormalities Visual inspection
” 3 | Dimensions Within the specified dimension Using calipers and micrometers
c
.g No failure should be observed when voltage in the Table is
8 applied between the terminations for 1 to 5 sec., provided the
S charge/discharge current is less than 50mA.
[}
< . . " Rated Voltage Test Voltage
§ 4 | Dielectric Strength | No defects or abnormalities DC250v 200% of the rated voltage
> DC630V 150% of the rated voltage
=
(©) gg::la.klvs,k?/CZkV, 130% of the rated voltage
Insulation Resistance 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 605
S _@ o sec. of charging.
> y) 6 | Capacitance Within the specified tolerance The capacitance/Q should be measured at the frequency and
3 ¥ voltage shown as follows.
I\
2 ) ) 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
- o Temp. Coefficient specified in the Table.
=5 COG char. :
c @
E z Capacitance 0£30ppm/C (Temp. Range : +25 to +125C) Stf p Tempggit;re ()
] — . 4 +
& ?D: 8 TemperatL_Jrg 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 +125C) 2 Max. O erata Temo.+2
= . =+
5 E —750+120, —347ppm/'C (Temp. Range : —55 to +25%) perating Temp
n g 5 2542
(@}
Solder the capacitor to the testing jig (glass epoxy board) shown
c 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 Adhesw_e St_rength No removal of the terminations or other defect should occur. and free of defects such as heat shock.
s of Termination
>
o . 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
SRl 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 o
10 . directions (total of 6 hrs.).
Resistance
Q 1,000 min.
2 2
BZEZZEZZZZ
| 72 A w2 w2 |
~«—Solder resist
% % % %«7Cu
Glass Epoxy Board
Continued on the following page.
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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
Jé[cf S and free of defects such as heat shock.
| al . 20 50 Pressurizing
11 | Deflection I 100 t:16 speed: 1.0mm/s
; Pressurize
Fig. 2 R230——" ' _
LXW Dimension (mm) .
Flexure=1
(mm) a b c d
2.0X1.25 1.2 4.0 1.65 Capacitance meter
3.2X16 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
Solderability of 75% of the terminations are to be soldered evenly solder solution for 2+0.5 sec.
12 - ) :
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.
—— 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
i . Step Temperature Time
DIESEI In accordance with item No.4 1 100 to 120%C 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 s 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
TR 2 Room Temp. 2103
4|, Clz 3 Max. Operating Temp.%2 303
y 4 Room Temp. 2103
' . A Y 4
Dielectric In accordance with item No.4
Strength v wd wa ea
| 72 A w2 v7) |
~—Solder resist
% % % W*Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance .
+5.09
L Change Within £5.0% Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Humidity 424
15| (Steady | Q 350 min for 500="hrs.
State) Y ’ Remove and let sit for 24+2 hrs. at room condition,* then
I.R. More than 1,000MQ measure.
Dielectric In accordance with item No.4
Strength
Appearance | No marking defects Apply voltage as in Table for 1,000=*3hrs. at maximum
aa— operating temperature +3°C.
Chgn . 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
Strenath In accordance with item No.4
g 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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() . . . . . .
41 [ Ch lithic C C d |
g8 Ip Monolithic Ceramic Capacitors (Medium Voltage
g h
= o . . .
24 High Capacitance for General Use GRM Series
[
()
82
50
L e 9 e
" m Features *"’" /
@ . . J 3
s 1.A new monolithic structure for.small, hlgh <« P D:DIIH
3 capacitance capable of operating at high voltage &, —T e
% levels. A —— Dimensions (mm) i
< . L W T e g min.
= 2. Sn-plated external electrodes provide good GRM188 16401 1 08+01 | 08+01 |02t005| 04
= solderability GRMZIA | 55102 |1.25+0.2 [ 1:0+0.03 07
2 : _ GRM21B e e 125102 :
) 3. Use the GRM18/21/31 types with flow or reflow ggmg%g 32402 | 1.640.2 1%56+06-g'3
. . . T T .6 £0.
soldering, and other types with reflow soldering GRM320 15+0-03] 03min. | 12
GRM32D | 32%0-3 | 25202 5757603
only. GRM430Q 1.5+0-0.3
. ,~U.
Q GRMa3D | #5%04 | 32203 575663 2.2
> 0 L GRM55D 57204 | 5.0+0.4 | 2.0 +0,-0.3 3.2
- Applications
= 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
[¢}] .
ENS for telephones, facsimiles and modems.
Sn
5 2
ho 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
< . . . .
9 applications such as Power train and Safety equipment.
®
£
L Rated Voltage TC Code . Length L | Width W | Thickness T| Electrode g | Elecirode e
= Part Number Capacitance min.
5 (V) (Standard) (mm) (mm) (mm) (mm) (mm)
§ GRM188R72E221KWO07D DC250 X7R (EIA) 220pF +10% 16 0.8 0.8 0.4 0.2t0 0.5
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
GRM188R72E681KWO07D DC250 X7R (EIA) 680pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM188R72E102KWO07D DC250 X7R (EIA) 1000pF +10% 1.6 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% 16 0.8 0.8 0.4 0.2t0 0.5
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 0.210 0.5
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.
GRM31BR72E153KWO01L DC250 X7R (EIA) 15000pF +10% 3.2 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 1.6 1.6 1.2 0.3 min.
GRM31CR72E473KWO03L DC250 X7R (EIA) 47000pF +10% 3.2 16 16 1.2 0.3 min.
GRM31BR72E683KWO01L DC250 X7R (EIA) 68000pF +10% 3.2 16 1.25 1.2 0.3 min.
GRM32QR72E683KWO01L DC250 X7R (EIA) 68000pF +10% 3.2 25 15 1.2 0.3 min.
GRM31CR72E104KWO03L DC250 X7R (EIA) 0.10uF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRM32DR72E104KWO01L DC250 X7R (EIA) 0.10uF +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.
GRM32DR72E224KWO01L DC250 X7R (EIA) 0.22uF +10% 3.2 25 2.0 1.2 0.3 min.

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

S e Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?]fje 9 | Electrode e o
(%) (Standard) (mm) (mm) (mm) (mm) (mm) 8. .8
GRM43DR72E224KWO1L DC250 X7R (EIA) 0.224F +10% 45 3.2 2.0 2.2 0.3 min. E 8
GRM43DR72E334KWO01L DC250 X7R (EIA) 0.33uF +10% 45 3.2 2.0 2.2 0.3 min. T2
GRM55DR72E334KWO01L DC250 X7R (EIA) 0.33pF £10% 5.7 5.0 2.0 3.2 0.3 min. % g
GRM43DR72E474KWO01L DC250 X7R (EIA) 0.47pF £10% 4.5 3.2 2.0 2.2 0.3 min. (g %
GRM55DR72E474KW01L DC250 X7R (EIA) 0.47puF £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 1.6 1.25 1.2 0.3 min. &
GRM31BR72J332KWO01L DC630 X7R (EIA) 3300pF +10% 3.2 1.6 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. g
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 2.5 1.5 1.2 0.3 min. 8_ @
GRM32DR72J333KWO01L DC630 X7R (EIA) 33000pF +10% 3.2 2.5 2.0 1.2 0.3 min. |2‘ %
GRM32DR72J473KWO01L DC630 X7R (EIA) 47000pF +10% 3.2 2.5 2.0 1.2 0.3 min. § 2
GRM43QR72J683KWO01L DC630 X7R (EIA) 68000pF +10% 4.5 3.2 1.5 2.2 0.3 min. § 5
GRM43DR72J104KWO01L DC630 X7R (EIA) 0.10pF +10% 4.5 3.2 2.0 2.2 0.3 min.
GRM55DR72J154KW01L 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 1.6 1.25 1.2 0.3 min. '(% '%
GRM31BR73A102KWO01L DC1000 X7R (EIA) 1000pF £10% 3.2 1.6 1.25 1.2 0.3 min. -g 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. “U)(E %
GRM31BR73A472KWO01L DC1000 X7R (EIA) 4700pF £10% 3.2 1.6 1.25 1.2 0.3 min. ©
GRM32QR73A682KW01L DC1000 X7R (EIA) 6800pF +10% 3.2 25 1.5 1.2 0.3 min.
GRM32QR73A103KWO01L DC1000 X7R (EIA) 10000pF £10% 3.2 2.5 1.5 1.2 0.3 min. S
GRM32DR73A153KWO01L DC1000 X7R (EIA) 15000pF £10% 3.2 2.5 2.0 1.2 0.3 min. é
GRM32DR73A223KWO01L DC1000 X7R (EIA) 22000pF +10% 3.2 2.5 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. i
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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ries 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 150% of the rated voltage
(200% of the rated voltage in case of rated voltage: DC250V,

4 | Dielectric Strength | No defects or abnormalities 120% of the rated voltage in case of rated voltage: DC1kV) is
applied between the terminations for 1 to 5 sec., provided the
charge/discharge current is less than 50mA.

. : . . "
g | rston Resstares | G201 o tan 00N - 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)
1 252
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 25+2
*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
%f 10N (5N : Size 1.6X0.8mm only), 10+1s
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
| A A V4 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.
DL ®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
]iic ‘[ S and free of defects such as heat shock.
Fat 50 pressurizi
B s
11 | Deflection Fig. 2 R230 | 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 75 5
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 35 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_lhty @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
Appearance | No marking defects Preheat the capacitor at 120 to 150°C* 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 24+2 hrs., then measure.
Change . )
eImmersing speed: 25+2.5mm/s
S D.F. 0.025 max. *Pretreatment
esistance 4 oo .
- : Perform a heat treatment at 150>, 3°C for 60+5 min. and then
13| to Soldering IL.R €=0.01pF: More than 100MQ « uF let sit for 24+2 hrs. at room condition.*
Heat o C<0.01pF: More than 10,000MQ - : ’
skPreheating for more than 3.2X2.5mm
DIZEETE 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 n Fig. 4.
P 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.
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.3 303
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
14 Temperature 4 Room Temp. 2t03
Cycle *Pretreatment
Perform a heat treatment at 1501 3°C for 60+5 min. and then
let sit for 24+2 hrs. at room condition.*
Dielectric | |\ o ccordance with item No.4 BZRZR7Z/RZ0
Strength
g vd vd ud
A A w74 A
——Solder resist
% % % %:7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
. . . o . . 0
Capacitance Within +15% Let the fezigacnor sit at 40+2°C and relative humidity of 90 to 95%
Change for 500==3hrs.
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 150*,8°C for 60+5 min. and then
) ) 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

Continued on the following page.
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¢ |l GRM Series Specifications and Test Methods
S o
o .=
E g Continued from the preceding page.
=)
g g No. Item Specifications Test Method
[
oS ;
(2 o R No marking defects Apply 120% of the rated voltage (150% of the rated voltage in
L? o 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
operating temperature £3°C. Remove and let sit for 24+2hrs. at

2 16 | Life D-F. 0.05 max. room condition,* then measure.
.g IR C=0.01pF: More than 10MQ « uF The charge/discharge current is less than 50mA.
o iy C<0.01pF: More than 1,000MQ ~Pretreatment
° Dielectric Apply test voltage for 60+5 min. at test temperature.
Z In accordance with item No.4 Remove and let sit for 24+2 hrs. at room condition.*
= Strength
o
'; Appearance | No marking defects
= ; . -
(@) - Capacitance - Apply the rated voltage at 40+2°C and relative humidity of 90 to

f::d'i‘:]”y Change | WVithin £15% 95% for 5002ahrs.

" : Remove and let sit for 24+2 hrs. at room condition,* then
(Application: | D.F. 0.05 max.
17 DCI50V. measure.

2w DCG30VY IR C=0.01pF: More than 10MQ  uF =Pretreatment
= Y fem) o C<0.01pF: More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
> 2 - - Remove and let sit for 24+2 hrs. at room condition.*
av Dielectric o
D o In accordance with item No.4
8 < Strength
2 O

*"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

?

Q3
Q.=
2

=)
awm
= n
gn:
5s
O x
s ©
i

, - 9
m Features -« ’ /i "
. . F - c
1. Improves endurance agamst Board Bending Stres§. &, I D:DIIH S
2. Reduces the board bending stress by the conductive & —T 5
polymer termination. A — Dimensions (mm) _&
. L W T in.
3. Use the GRJ21/31 types with flow or reflow CRIZIA 105003 € —amn =
. . . —— - 2.0+0.2 |1.25 0.2 . —— 0.7 iel
soldering, and other types with reflow soldering GRJ21B 1.250.2 ~
GRJ31B 32402 | 16402 | 1:25+0.-0.3 =
only. GRJ31C T o 1.6 +0.2 12 o
7223323 32203 | 2.520.2 ;g :8':8'2 0.3 min.
m Applications GRI43Q |, o o 15+0.03 s
1. Ideal for use on diode-snubber circuits for GRJ43D o | T 1 2.0+0,-03 ' o
. . . GRJ55D 5.7+0.4 | 5.0+0.4 | 2.0 +0,-0.3 3.2 > o
switching power supplies. l; 5
2. Ideal for use as primary-secondary coupling for § é)
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 (‘% 5
Power train or Safety equipment including Battery '(86 £
chargers for Electric Vehicles and Plug-in Hybrids. n o
. >0
Only Murata products clearly stipulated as 28
"for Automotive use" can be used for automobile &g
applications such as Power train and Safety equipment. &
=
S e Rated Voltage | TC Code Capacitance | L€Ngth L | Width W | Thickness T Elecntqri?]de 9 | Electrode e g
(%) (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. .g
GRJ21AR72E152KWJ1D DC250 X7R (EIA) 1500pF +10% 2.0 1.25 1.0 0.7 0.3 min. P
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% 32 1.6 1.6 1.2 0.3 min.
GRJ31CR72E473KWJ3L DC250 X7R (EIA) 47000pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRJ31BR72E683KWJ1L DC250 X7R (EIA) 68000pF +10% 32 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) 0.10pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRJ32DR72E104KWJ1L DC250 X7R (EIA) 0.10pF +10% 3.2 25 2.0 1.2 0.3 min.
GRJ32QR72E154KWJ1L DC250 X7R (EIA) 0.15pF +10% 32 25 15 1.2 0.3 min.
GRJ43QR72E154KWJ1L DC250 X7R (EIA) 0.15pF +10% 45 3.2 15 22 0.3 min.
GRJ32DR72E224KWJ1L DC250 X7R (EIA) 0.22uF +10% 32 25 2.0 1.2 0.3 min.
GRJ43DR72E224KWJ1L DC250 X7R (EIA) 0.22uF +10% 45 3.2 2.0 22 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 3.2 0.3 min.
GRJ43DR72E474KWJ1L DC250 X7R (EIA) 0.47pF +10% 45 32 2.0 22 0.3 min.
GRJ55DR72E474KWJ1L DC250 X7R (EIA) 0.47uF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRJ55DR72E105KWJ1L DC250 X7R (EIA) 1.0pF +10% 5.7 5.0 2.0 32 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% 3.2 1.6 1.25 1.2 0.3 min.

Continued on the following page.

171



/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.

o . S e Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecntqri?fie 9 | Electrode e
8. g (%) (Standard) (mm) (mm) (mm) (mm) (mm)
E f',,j GRJ31BR72J332KWJ1L DC630 X7R (EIA) 3300pF +10% 3.2 1.6 1.25 1.2 0.3 min.
T2 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 1.6 1.25 1.2 0.3 min.
(g g GRJ31BR72J103KWJ1L DC630 X7R (EIA) 10000pF £10% 3.2 1.6 1.25 1.2 0.3 min.
gu 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 2.5 1.5 1.2 0.3 min.
g GRJ32DR72J333KWJ1L DC630 X7R (EIA) 33000pF +10% 3.2 2.5 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.
% GRJ43QR72J683KWJ1L DC630 X7R (EIA) 68000pF +10% 4.5 3.2 1.5 2.2 0.3 min.
E GRJ43DR72J104KWJ1L DC630 X7R (EIA) 0.10pF +10% 4.5 3.2 2.0 2.2 0.3 min.
"3 GRJ55DR72J154KWJ1L DC630 X7R (EIA) 0.15pF +10% 5.7 5.0 2.0 3.2 0.3 min.
g GRJ55DR72J224KWJ1L DC630 X7R (EIA) 0.22puF +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.
8_ 0 GRJ31BR73A152KWJ1L DC1000 X7R (EIA) 1500pF £10% 3.2 1.6 1.25 1.2 0.3 min.
Ib % GRJ31BR73A222KWJ1L DC1000 X7R (EIA) 2200pF +10% 3.2 1.6 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 2.5 1.5 1.2 0.3 min.
GRJ32QR73A103KWJ1L DC1000 X7R (EIA) 10000pF +10% 3.2 2.5 1.5 1.2 0.3 min.
@ GRJ32DR73A153KWJ1L DC1000 X7R (EIA) 15000pF £10% 3.2 2.5 2.0 1.2 0.3 min.
% '% GRJ32DR73A223KWJ1L DC1000 X7R (EIA) 22000pF +10% 3.2 2.5 2.0 1.2 0.3 min.
g £ GRJ43DR73A333KWJ1L DC1000 X7R (EIA) 33000pF +10% 4.5 3.2 2.0 2.2 0.3 min.
g ?9: GRJ43DR73A473KWJ1L DC1000 X7R (EIA) 47000pF +10% 4.5 3.2 2.0 2.2 0.3 min.
2 E_; GRJ55DR73A104KWJ1L DC1000 X7R (EIA) 0.10pF +10% 5.7 5.0 2.0 3.2 0.3 min.
53
(@]
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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
chargel/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 | nston Resstance | 20014 or than 2000 e e Sest s ot
(IR) C<0.01pF: More than 10,000MQ LoV ge: *
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
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 25+2
*Pretreatment
Perform a heat treatment at 150*25°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
g | Adnesive Strength |\, oval 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 o The capacitor should be subjected to a simple harmonic motion
SREERE) 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 Lo
10 . directions (total of 6 hrs.).
Resistance

D.F.

0.025 max.

2 7 7

|27 777 R 777 R /7|

| P74 oA o WA |
~— Solder resist

% % % %ifCu

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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g ries Specifications and Test Methods
o
o .=
E g Continued from the preceding page.
= D
g % No. Item Specifications Test Method
c
g E Appearance | No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
s © Capacitance in Fig. 2.
L Chzn o 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
” LA .5 should be conducted with care so that the soldering is uniform
g and free of defects such as heat shock.
= d
S il lc [| <4 20 50 Pressurizing
= L,‘ speed: 1.0mm/s
[=% =] | Pressurize
< 11 | Deflection t 16 RZO——__ _
5 100 o =
2
> Fig. 2 Flexure=3
S LXW Dimension (mm)
(mm) a b c d 25 25
2.0X1.25 1.2 4.0 1.65 (in mm)
3.2X1.6 2.2 5.0 2.0 Fig. 3
o 3.2X2.5 2.2 5.0 2.9 1.0
2 2 4.5X3.2 35 7.0 3.7
8 S 5.7X5.0 4.5 8.0 5.6
S 2 Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
2 O rosin (JIS-K-5902) (25% rosin in weight proportion).
12 Solde.rab.lllty Sl 75% of the terminations are to be soldered evenly and continuously. Immersg n SOIde'_' 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

4]
g @ Appearance | No marking defects Preheat the capacitor at 120 to 150°C* for 1 min.
2 z o — Immerse the capacitor in solder solution at 260+5°C for 10+1
8 < P Within £10% sec. Let sit at room condition* for 24+2 hrs., then measure.
Hh o Change . )
= eImmersing speed: 25+2.5mm/s
2 .9 Resish D.F. 0.025 max. *Pretreatment
= esistance + 0o )
BT 13| suem| g, | G200 More tan d00u e

O Heat o C<0.01uF: More than 10,000MQ - : '

**Preheating for more than 3.2X2.5mm

c i it 5
Ke] DIE3EE In accordance with item No.4 Step Temperature Tlme
= 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.

Capacitance - . . .
= Within £7.5% Perform the 5 cycles according to the 4 heat treatments listed in
° Change )

o the following table.
L D.F. 0.025 max. Let sit for 24+2 hrs. at room condition,* then measure.
IR C=0.01uF: More than 100MQ * uF Step : Tempergture (°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
14 Temperature 4 Room Temp. 2t03
Cycle *Pretreatment
Perform a heat treatment at 1501 8°C for 60+5 min. and then
let sit for 24+2 hrs. at room condition.*
DI In accordance with item No.4 WZRZRZRZR
Strength
|77 V77 R /47 R 77}
A A w4 A
~—Solder resist
A Y VA Vt-cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
. . . oo . . 0
Capacitance Within £15% Let the fzzagacnor sit at 40+2°C and relative humidity of 90 to 95%
Change for 500=23hrs.
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 150*,8°C for 605 min. and then
) ’ 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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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
Capacitance | Within £15% (rated voltage: DC250V, DC630V) ?g:r;agzgéﬁ:zg?ta;:;enﬁiazhiemove and letsit 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
IR C<0.01pF: More than 1,000MQ DC1kVv 110% of the rated voltage
The charge/discharge current is less than 50mA.
Dielectric s *Pretreatment
Strength In accordance with item No.4 Apply test voltage for 605 min. at test temperature.
Remove and let sit for 24+2 hrs. at room condition.*
Appearance | No marking defects
- Capacitance . Apply the rated voltage at 40+2°C and relative humidity of 90 to
+ 0,
f:;"d'i‘;”y Change | “Vithin £15% 95% for 500*24hrs.
) g' : Remove and let sit for 24+2 hrs. at room condition,* then
(Application: | D.F. 0.05 max.
17 DC25 measure.
D(3630V’ R C=0.01pF: More than 10MQ « uF <Pretreatment
item) T 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 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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mulRata

For General Purpose

GRM/GRJ Series

Chip Monolithic Ceramic Capacitors (Medium Voltage)

For LCD Backlight Inverter Circuit GRM/DC3.15kV Series

m Features

1. Low-loss and suitable for high frequency circuits

2. Murata's original internal electrode structure
realizes high flash-over voltage.

3. A new monolithic structure for small, surface-

<

&€ .i’f* _
YoV [I__IIH
mountable devices capable of operating at high 4 | [ |
voltage levels.

4. Sn-plated external electrodes realize good
solderability.

Only for Applications

1]
2
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n
<
[To]
=
m
O
[a]
~
=
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Dimensions (mm

Part Number - -
o 5. Only for reflow solderin L W T emin. | g min.
23 -y i 9 ) GRM42A 45+0.3 | 2002 |1.0+0,-0.3] 0.3 2.9
l; 5 6. Capacitance values less than 22pF can be used in
B 2 LCD backlight inverter circuits as long as
N < . .
2 0} the applied voltage, peak to peak, is less
than 4.0kV at 100kHz or less.
» W Applications
[¢}] . .
£ % Idealfor use as the ballast in LCD backlight
% i inverter.
<
h o
>0 . .
82 Do not use these products in any Automotive
& g Power train or Safety equipment including Battery
© chargers for Electric Vehicles and Plug-in Hybrids.
Only Murata products clearly stipulated as
c . .
9 "for Automotive use" can be used for automobile
® L . .
= applications such as Power train and Safety equipment.
(]
5
5 Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | glectrode e
3 Part Number min.
g (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.
GRM42A5C3F220JW01L 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.
GRM42A5C3F330JWO1L 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%C -
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_su_|at|on resistance shou_ld be measured with DC500+50V
(LR.) and within 60£5 sec. of charging.
6 | Capacitance Within the specified tolerance The capacitance/Q should be measured at a frequency of
7|0 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 Temp;git;re (©)
8 | Temperature 0x30ppm/C (Temp. Range: +25 to +125%C) 2 Min. O erati; Temp %3
Characteristics 0+30, —72ppm/C (Temp. Range: —55 to +25°C) 3 - Op 25+92 p-=
4 Max. Operating Temp.+2
5 25+2
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 SFrength 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
Copaciance | 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
£ 1,000 min. (VA VA V]
|7 R 777 R 747 R 7}
17778 777 W 747/ /47
~—Solder resist
% % % W*Cu
Glass Epoxy Board
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
LN 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
1] [} ? and free of defects such as heat shock.
‘f;! 20 50 Pressurizing
i t:1.6 speed: 1.0mm/s
11 | Deflection 100 | Pressurize
Fig. 2 RBO——___
LXW Dimension (mm) Flexure=1
(mm) a b 9 d Canaci
4.5X2.0 35 70 24 10 apacitance meter (in mm)
45 45
Fig. 3

Continued on the following page.
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GRM/DC3.15kV Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
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 as in table.
Caaciance Immerse the capacitor in solder solution at 260+5°C for 10+1 sec.
' Within £2.5% Let sit at room condition* for 242 hrs., then measure.
Change . .
. esImmersing speed: 25+2.5mm/s
Resistance -
. Q 1,000 min.
13 | to Soldering #Preheatin
Heat IR. More than 10,000MQ 9
: ) Step Temperature Time
Dielectric |\ ccordance with item No.4 1 100 to 120 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
. in Fig. 4.
Capacitance - . . .
Change Within £2.5% Perform the 5 cycles according to the 4 heat treatments listed in
Y the following table.
Q 1,000 min. Let sit for 2412 hrs. at room condition,* then measure.
I.R. More than 10,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 30+3
T 2 Room Temp. 2t03
14 0 cls 3 Max. Operating Temp.+2 30+3
y 4 Room Temp. 2103
’ . A Y A
DIESE In accordance with item No.4
Strength T I g g |
| P4 o2 72 o7 |
——Solder resist
A A VA Vd-cu
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 424
15| (Steady | Q 350 min for 500="ahrs.
State) o ’ Remove and let sit for 24+2 hrs. at room condition,* then
I.R. More than 1,000MQ measure.
Dielectric In accordance with item No.4
Strength
Appearance | No marking defects
Capacitance . s )
Change Within £3.0% Apply 120% of the rated voltage for 1,000="5hrs. at maximum
Y 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.
DIESEIL 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)

For Information Devices GR4 Series

m Features

1. These items are designed specifically for
telecommunications devices (IEEE802.3) in
Ethernet LAN and primary-secondary coupling for
DC-DC converters.

2. A new monolithic structure for small, high

nZ

o, & s ,
#
© -G

L W

X i i Dimensions (mm)
capacitance capable of operating at high voltage Part Number L W T e min. [g min.
levels GR442Q 45103 | 2.0£0.2 | 1.5+0,-0.3
3. Sn-plated external electrodes realize good GR443D 45404 | 32403 [120%0.-03 | .| 25
solderability. GR443Q 1.5 +0,-0.3
GR455D 5.7+0.4 | 50+0.4 | 2.0+0,-0.3 3.2
4. Only for reflow soldering
m Applications
1. Ideal for use on telecommunications devices in
Ethernet LAN
2. Ideal for use as primary-secondary coupling for
DC-DC converters
Do not use these products in any Automotive
Power train or Safety equipment including Battery
charger for Electric Vehicles and Plug-in Hybrid.
Only Murata products clearly stipulated as
"for Automotive use" can be used for automobile
applications such as Power train and Safety equipment.
EY Rated Voltage TC Code Capacitance Length L | Width W | Thickness T E'ecrgi?f‘e 9 | Electrode e
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
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.
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.
GR442QR73D331KWO01L 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.
GR443QR73D332KWO01L 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.
GR443DR73D472KWO01L DC2000 X7R (EIA) 4700 +10% 45 3.2 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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GR4 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, provided the charge/discharge
current is less than 50mA.
4 | Dielectric Strength | No defects or abnormalities _
Rated Voltage Test Voltage Time
120% of the rated voltage | 60=*1 sec.
DC2kv AC1500V(r.m.s.) 60+£1 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 capacitor The interval between impulses is 60 sec.
pacitor. Applied Pulse: 1.2/50us
Applied Voltage: 2.5kVo-p
: : : - : . "
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.
7 | Capacitance Within the specified tolerance )
e The capacitance/D.F. should be measured at a frequency of
g | 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
9 | Temperature within £15% 3 252
Characteristics (Temp. Range: —55 to +125%C) 4 Max. Operating Temp.£2
5 25+2
ePretreatment
Perform a heat treatment at 150%0°C for 6025 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
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 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
11 . directions (total of 6 hrs.).
Resistance

D.F.

0.025 max.

2 7 7

— Solder resist
—Cu

| A oA wA 72 |

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.



/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.

GR4 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‘ c ‘[ N and free of defects such as heat shock.
“a\" 20 50 Pressurizing
12 | Deflection 100 t:1.6 SpEedE 1.0mm/s
; Pressurize
) R230
Fig.2 &= _--T_=
LXW Dimension (mm) Flexure=1
(mm) d b © d Capacitance meter
4.5X2.0 3.5 7.0 2.4 = o (in mm)
4.5X3.2 35 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).
- ; ) .
13 Solde:rab.lllty @i 75% of the terminations are to be soldered evenly and continuously. Immersg in solder solution for 220.5 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.
Canaciance 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. *Pretreatment
Resistance Perform a heat treatment at 150~18°C for 60£5 min. and then
14 | to Soldering LR More than 1,000MQ let sit for 24%2 hrs. at room condition.*
Heat
*«Preheating
Dielectric S
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
. 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 3,000MQ 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
15 Temperature
Cycle ePretreatment
Perform a heat treatment at 150~13°C for 6025 min. and then
Dielectric let sit for 24%2 hrs. at room condition.*
In accordance with item No.4
Strength
| A A A ]
ZEZZEZZZZ
774 77 W 774N 477
- Solder resist
% % % %«7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
e — Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Chgn o | Within £15% for 5003 hrs.
Humidity ’ Remove and let sit for 242 hrs. at room condition,* then
16 | (Steady | D.F. 0.05 max. measure.
State) *Pretreatment
LR. More than 1,000MQ Perform a heat treatment at 150~13°C for 6025 min. and then
Dielectric o 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.

No. Item Specifications Test Method
Appearance | No marking defects
Canaciance Apply 110% of the rated voltage for 1,000=*3hrs. 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.
*Pretreatment
LR 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 a2ry o7

For Camera Flash Circuit GR7 Series

b

S 3
o .2
el e
=)
awm
)
gn:
5s
O
50
(VI

e g e
m Features ﬂ_, ”
1. Suitable for the trigger of the flash circuit, & ’y 5
. . . 4 =
because real capacitance is stable during iy, < ’ | | N 38
operat!ng voltgge. . # - — § =z
2. The thin type fits thinner cameras. =B
. i i )
3. Sn-plated external electrodes realize good Part Number Dimensions (mm) _ : e
. L w T e min. | g min. =
solderability. GR721A 20402 | 1540 | 10+0.-0.3 07 e
4. For flow and reflow soldering GR721B T U 1.25 0.2 '
_GR731A | 1.0+0,-0.3 | 0.3
T GR731B 3.2+0.2 | 1.6+0.2 | 1.25+0, -0.3 1.2
n o2 ! ()
Appllcat.|0n§ GR731C 1.6 +0.2 29
For strobe circuit =5
30
g3
Do not use these products in any Automotive g 0}
Power train or Safety equipment including Battery
chargers for Electric Vehicles and Plug-in Hybrids.
Only Murata products clearly stipulated as a
"for Automotive use" can be used for automobile %
applications such as Power train and Safety equipment. '(86 g
n O
>0
Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | Elecirode e T Q0
Part Number v dard F min. =RE
(V) (Standard) (PF) (mm) (mm) (mm) (mm) (mm) o5
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
5
GR731AW0BB153KW01D DC350 - 15000 +10% 3.2 1.6 1.0 1.2 0.3 min. g
GR721BWO0BB223KWO03L DC350 - 22000 +10% 2.0 1.25 1.25 0.7 0.3 min. g
GR731AW0BB223KW01D DC350 - 22000 +10% 3.2 1.6 1.0 1.2 0.3 min. P
GR731BWO0BB223KWO01L DC350 - 22000 +10% 3.2 1.6 1.25 1.2 0.3 min. -§
GR721BWO0BB273KW03L DC350 - 27000 £10% 2.0 1.25 1.25 0.7 0.3 min. o
GR731AW0BB273KW01D DC350 - 27000 £10% 3.2 1.6 1.0 1.2 0.3 min.
GR731AW0BB333KW01D DC350 - 33000 +10% 3.2 1.6 1.0 1.2 0.3 min.
GR731BWOBB333KWO01L DC350 - 33000 +10% 3.2 1.6 1.25 1.2 0.3 min.
GR731CWO0BB473KWO03L DC350 - 47000 +10% 3.2 1.6 1.6 1.2 0.3 min.
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GRY7 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 DC500V is applied between
4 | Dielectric Strength | No defects or abnormalities the terminations for 1 to 5 sec., provided the charge/discharge
current is less than 50mA.
5 Insulation Resistance | C=0.01puF: More than 100MQ ¢ uF The insulation resistance should be measured with DC250+50V
(LR.) C<0.01pF: More than 10,000MQ and within 60£5 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
. Cap. Change - -
+
Capacitance Within +£10% (Apply DC350V bias) 2 Min. Operating Temp.+3
8 | Temperature Y } 3 252
Characteristics Within =55% (No DC bias) 4 Max. Operating Temp.£2
(Temp. Range : =55 to +125%C) - OP 9 =
5 25%2
*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
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).
Capacitance | Within the specified tolerance The_ capacitor shou_ld be subjected to a simple harm(_)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
— 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.

~— Solder resist
A 7 VA 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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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 05 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
ﬁ@ ‘[ S and free of defects such as heat shock.
== 50 Pressurizing
11 | Deflection a 116 2 speed: 1.0mm/s
100 | Pressurize
) R230
Fig.2  S5==__-"-=
- — Flexure=1
LXW Dimension (mm)
(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).
. ; . 4
12 Solde_rab_lhty @i 75% of the terminations are to be soldered evenly and continuously. Immers_e n solder 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
Capacitance Within +10% Preheat the capamt_or a_t 120 to 150"(:_ 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 | —" ° ’ ’ esImmersing speed: 25+2.5mm/s
Heat IR C=0.01pF: More than 100MQ  pF ePretreatment
T C<0.01pF: More than 10,000MQ Perform a heat treatment at 15048 °C for 60+5 min. and then
) - let sit for 24+2 hrs. at room condition.*
Dielectric s
In accordance with item No.4
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Capacitance n Fig. 4.
ChSn . Within £7.5% Perform the 5 cycles according to the 4 heat treatments listed in
L 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 sPretreatment
Perform a heat treatment at 15018 °C for 60£5 min. and then
let sit for 24+2 hrs. at room condition.*
Dielectric S
Strength In accordance with item No.4 A W
/7 777 V7 R V77
| 72 A 72 o7 |
~«—Solder resist
4 W V-cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance s Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
+150
Change | VIthin £15% for 50024 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 « pF 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 242 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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GRY7 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method

Appearance | No marking defects

For General Purpose
GRM/GRJ Series

Capacitance Within +15% Apply DC350V for 1,00073 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

! ith item No.4
Strength n accordance with item No

GR7 Series

Appearance | No marking defects
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c
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Capacitance . Apply the rated voltage at 40+£2°C and relative humidity of 90 to
Change | Vithin £15% 95% for 50023 hrs.
Humidity | D.F. 0.05 max. Remove and let sit for 24£2 hrs. at room condition,* then
17 Loading measure.
IR C=0.01pF: More than 10MQ  uF ePretreatment
o C<0.01pF: More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
Dielectric Remove and let sit for 24+2 hrs. at room condition.*

In accordance with item No.4

Strength

AC250V Type
GA2 Series

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

Safety Standard
Certified GA3 Series

Product Information
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Chip Monolithic Ceramic Capacitors mulRata
AC250V Type (Which Meet Japanese Law) GA2 Series

b

S 3
o .2
el e
=)
awm
)
gn:
5s
O
50
(VI

e
m Features "
1. Chip monolithic ceramic capacitor for AC lines. Qf-" 5
2. A new monolithic structure for small, high o, QQ §
capacitance capable of operating at high voltage <« @ ¢’ | | | | | Fl 2
levels. B | oy | f
. L w o
3. Sn-plated external electrodes realize good Dimensions (mm) =
- Part Number - - =
solderability. L w T e min. | g min. o
4. Only for reflow soldering gﬁ;gg 45203 | 2002 ;g +8' '8'2 -
.0 +0, -0. .
. Lo . + ,
5. Capacitance 0.01 to 0.1uF for connecting lines and GA243Q 4504 | 32403 o 10,03 03
470 to 4700pF for connecting lines to earth. GA255D 57+0.4 | 5004 |2.0+0,-0.3 3.2 o
> .Q
o 3
m Applications § N
Noise suppression filters for switching power supplies, 2 O
telephones, facsimiles, modems.
Do not use these products in any Automotive @
. . . . ()
Power train or Safety equipment including Battery o5
) . . ) )
chargers for Electric Vehicles and Plug-in Hybrids. '(86 &
. <
Only Murata products clearly stipulated as n o
. . >0
"for Automotive use" can be used for automobile 28
. . . : © =
applications such as Power train and Safety equipment. n g
m Reference Standard
. . c
GAZ2 series obtains no safety approval. g
. . . (]
This series is based on the standards of the £
electrical appliance and material safety law of Japan »g
(separated table 4). é
8
Rated Voltage TC Code . Length L | Width W | Thickness T | Electrode g | Electrode e o
Part Number Capacitance min.
V) (Standard) (mm) (mm) (mm) (mm) (mm)
GA242QR7E2471IMWO1L | AC250 (r.m.s.) | XT7R (EIA) 470pF +20% 45 2.0 15 25 0.3 min.
GA242QR7E2102MWO1L | AC250 (r.m.s.) | XT7R (EIA) 1000pF +20% 45 2.0 15 25 0.3 min.
GA243QR7E2222MWOLL | AC250 (rm.s) | X7R (EIA) 2200pF +20% 45 3.2 15 25 0.3 min.
GA243QR7E2332MWOLL | AC250 (rm.s) | XT7R (EIA) 3300pF £20% 45 3.2 15 25 0.3 min.
GA243DR7E2472MWO1L | AC250 (r.m.s.) | X7R (EIA) 4700pF +20% 45 32 2.0 25 0.3 min.
GA243QR7E2103MWO1L | 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 32 15 25 0.3 min.
GA243DR7E2473MWOIL | AC250 (r.m.s.) | X7R (EIA) 47000pF +20% 45 3.2 2.0 25 0.3 min.
GA255DR7E2104MWOILL | AC250 (rm.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

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 60+1 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.)
i i i i i i +
5 Insulation Resistance More than 2,000MQ The |n§u_lat|on resistance shogld be measured with DC500+50V
(LR and within 6015 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. 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% 3 252
Characteristics (Temp. Range: —55 to +125%C) 4 Max. Operating Temp.+2
5 25+2
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 "
O O
Tt A WA
9 (App!lcanon: Appearance | No defects or abnormalities = 1 R2
Nominal T @) Ct —
Capacitance = cd .
C<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 | Adhesive Stength | o oval of the terminations or other defects should occur. | defects such as heat shock.
of Termination
ﬁ%f 10N, 10415
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 harm(_)nlc mgtlon
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.).
D.F. 0.025 max.

A 74 A 7]

|77 V77 R /47 R 77}
VA 7 A v

~—Solder resist
A Y VA Vd-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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GAZ2 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.
1 .5 Then apply a force in the direction shown in Fig. 3. The soldering
should be done using the reflow method and should be
g ° conducted with care so that the soldering is uniform and free of
J‘ ¢ ‘[ = defects such as heat shock.
= 20 50 Pressurizing
12 | Deflection 100 t:1.6 speed: 1.0mm/s
. ; Pressurize
Fig. 2 rR230——" '
LXW Dimension (mm) Flexure=1
(mm) a b c d Canacit .
4.5X2.0 35 7.0 2.4 e et A
4.5X3.2 35 7.0 37 1.0 4 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
rosin (JIS-K-5902) (25% rosin in weight proportion).
- } . .
13 Solde:rab'l 7@ 75% of the terminations are to be soldered evenly and continuously. Immersg n solder 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
Eﬁmm Within £15%
Humidity v The capacitor should be subjected to 40+2°C, relative humidity of
14 Insulation D.F. 0.05 max. 90 to 98% for 8 hrs., and then removed in room condition* for 16
IR. More than 1,000MQ rs. until 5 cycles.
PLSERNG In accordance with item No.4
Strength
Appearance | No marking defects Preheat the capacitor as in table.
e — 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 . .
eImmersing speed: 25+2.5mm/s
. D.F. 0.025 max. ePretreatment
*.3 +5 mi
15 | to Soldering | .R. More than 2,000MQ Perfprm a heat treatment at 150 : _1o°C for 605 min. and then
let sit for 24+2 hrs. at room condition.*
Heat .
s«Preheating
DIESE 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
. in Fig. 4.
Capacitance o ' . .
Change Within £15% Perform the 5 cycles according to the 4 heat treatments listed in
L the following table.
D.F. 0.05 max. Let sit for 24%2 hrs. at room condition,* then measure.
I.R. More than 2,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.%3 303
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
4 Room Temp. 2to3
Temperature
16 Cycle
J *Pretreatment
Perform a heat treatment at 150%18°C for 6025 min. and then
Dielectric L let sit for 24%2 hrs. at room condition.*
In accordance with item No.4
et (A A A ]
/#7777 I V77 R /7]
A A o2 A
~— Solder resist
i+~+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
Capacitance Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Chgn o | Within £15% for 500--23hrs.
Humidity 9 Remove and let sit for 24+2 hrs. at room condition,* then
17 | (Steady | D.F. 0.05 max. measure.
State) *Pretreatment
R More than 1,000MQ Perform a heat treatment at 150™.8°C for 60+5 min. and then
Dielectric P 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*3 hrs. | AC300V (r.m.s.)
18 | Life C<10,000pF 1,500"3 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 +Pretreatment
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 Apply the rated voltage at 40+2°C and relative humidity of 90 to
Chgn o | Within £15% 95% for 500*23hrs.
- 9 Remove and let sit for 24%2 hrs. at room condition,* then
Humidity
19 . D.F. 0.05 max. measure.
Loading *Pretreatment
LR More than 1,000MQ Apply test voltage for 60+5 min. at test temperature.
Dielectric L 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 mulRata RE
z3
. . =
Safety Standard Certified GA3 Series UL, IEC60384-14 Class X1/Y2 Type GC oo
C =
()
82
5 ©
[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 EL_
capacitance capable of operating at high voltage i %':
levels. - L oW =
3. Compared to lead type capacitors, this new 5
capacitor is greatly downsized and low-profiled to Part Number Dimensions (mm) = =
: . . L w T e min. g min.
1/10 or less in volume, and 1/4 or less in height. GA355D 57+04 |50+04 | 2.0+03 03 240
4. Type GC can be used as an X1-class and Y2-class 2 5
. . . > 0
capacitor, line-by-pass capacitor of UL1414. l; s
5. +125 degree C guaranteed 2 2
. 11 1 N <
6. Only for reflow soldering m Standard Certification QO
m Applications
1. Ideal for use as Y capacitor or X capacitor for Sl iend bl L Rl "
. o . i - 2
various switching power supplies ut UL1414 Line By-pass s
2. Ideal for modem applications VDE IEC 60384-14 = Q
EN 60384-14 8 <
n O
h q . . EN 60065 (14.2) >3
Do not use these products in any Automotive BSI IEC 60384-14 AC250V % 2z
Power train or Safety equipment including Battery EN 60384-14 X1, Y2 (rm.s.) b5
chargers for Electric Vehicles and Plug-in Hybrids. SEMKo | 'EC 60384-14 o
Only Murata products clearly stipulated as EN 60384-14
. . =
“for Automotive use” can be used for automobile ESTI EN 60065 g
applications such as Power train and Safety equipment. IEC 60384-14 2
(]
£
-
3
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) 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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Chip Monolithic Ceramic Capacitors mulRata
Safety Standard Certified GA3 Series IEC60384-14 Class Y2, X1/Y2 Type GF

&

o3
o .2
=
=
a v
)
gn:
5 s
O
50
L

e e
e a——

m Features

2] . .
s 1. Available for equipment based on IEC/EN60950 .= ﬁ-
§ and UL1950. Besides, the GA352/355 types are | | | | H
E available for equipment based on IEC/EN60065, | L | w |
< UL1492, and UL6500. ——
9 . Dimensions (mm)
< 2. Type GF can be used as a Y2-class capacitor. Part Number L W T e min, |gmin.
5 3. A new monolithic structure for small, high GA342A 1.0 +0, -0.3
. . . GA342D 45+0.3 | 2.0+0.2 2.0+0.2 25
capacitance capable of operating at high voltage GA3420 1.5+0,-03 0
levels. GA352Q 2820.3 | 1.5+0,-0.3 :
GA355D 5.7+0.4 2.0+0,-0.3 4.0
§ 9 4. +125 degree C guaranteed GA3550 5004 ¢ 10,03
=5 5. Only for reflow soldering
20
o
QO m Applications m Standard Certification
1. Ideal for use on line filters and couplings for
DAA modems without transformers standard Status of Certification Rated
2. Ideal for n line filters for information Class ize
2 deg or use o e Tiiters 10 ormatio No. Size : 4.5x2.0mm Size : 5.7x2.8mm Voltage
g 5 equipment and over
2 . ldeal for use as Y capacitor or X capacitor for uL : —
E 4 3. |deal f Y capacitor or X capacitor f UL1414 | X1,Y2 o
< . Lo . - — —
n O various switching power supplies (GA352/355 types UL 60950-1 9 AC250v
273 only) VDE  |IEC 60384-14|XL1, Y2 - o (r.m.s)
= SEMKO|EN 60384-14| Y2 o o
o=
8 . . Applications
Do not use these products in any Automotive p—— Communication
. . . . . WItcnin ower 5
; Power train or Safety equipment including Battery Size Supp";fiss snfé\é\'gfskadfn\ggee%
.% chargers for Electric Vehicles and Plug-in Hybrids. 4.5x2.0mm _ o
E Only Murata products clearly stipulated as 5.7x2.8mm and over o) o)
ug "for Automotive use" can be used for automobile
5 applications such as Power train and Safety equipment.
E
a Rated Voltage TC Code Capacitance Length L | Width W | Thickness T | Electrode g | Electrode 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 25 0.3 min.
GA342D1XGF120JY02L | AC250 (r.m.s.) SL (JI1S) 12 5% 45 2.0 2.0 25 0.3 min.
GA342D1XGF150JY02L | AC250 (r.m.s.) SL (JIS) 15 +5% 45 2.0 2.0 25 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 25 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 25 0.3 min.
GA342A1XGF390JW31L | AC250 (r.m.s.) SL (JI1S) 39 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF470JW31L | AC250 (r.m.s.) SL (JIS) 47 5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF560JW31L | AC250 (r.m.s.) SL (JIS) 56 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF680JW31L | AC250 (r.m.s.) SL (JIS) 68 5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF820JW31L | AC250 (r.m.s.) SL (JIS) 82 5% 45 2.0 1.0 25 0.3 min.
GA342QR7GF101KWO01L | AC250 (r.m.s.) | X7R (EIA) 100 +10% 45 2.0 15 25 0.3 min.
GA342QR7GF151KWO01L | AC250 (r.m.s.) | XT7R (EIA) 150 +10% 45 2.0 15 25 0.3 min.
GA342DR7GF221KWO02L | AC250 (rm.s) | X7R (EIA) 220 £10% 45 2.0 2.0 25 0.3 min.
GA342DR7GF331KWO02L | AC250 (rm.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 15 25 0.3 min.
GA352QR7GF471KWO01L | AC250 (r.m.s.) | X7R (EIA) 470 +10% 5.7 2.8 15 4.0 0.3 min.
GA342QR7GF681KWO01L | AC250 (r.m.s.) | X7R (EIA) 680 +10% 45 2.0 15 25 0.3 min.
GA352QR7GF681KWO01L | AC250 (r.m.s.) | X7R (EIA) 680 +10% 5.7 2.8 15 4.0 0.3 min.
GA342DR7GF102KW02L | AC250 (rm.s) | X7R (EIA) 1000 +10% 45 2.0 2.0 25 0.3 min.
GA352QR7GF102KWO1LL | AC250 (rm.s) | XT7R (EIA) 1000 +10% 5.7 2.8 15 4.0 0.3 min.
Continued on the following page.
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Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | Electrode e o
Part Number min. Q
(%) (Standard) (pF) (mm) (mm) (mm) (mm) (mm) S @
GA352QR7GF152KWO01L | AC250 (rm.s.) | X7R (EIA) 1500 +10% 5.7 2.8 15 40 0.3 min. E &
GA355QR7GF182KWOIL | AC250 (rm.s.) | X7R (EIA) 1800 +10% 5.7 5.0 15 4.0 0.3 min. T 2
- [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. o
(%]
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Chip Monolithic Ceramic Capacitors mulRata
Safety Standard Certified GA3 Series IEC60384-14 Class Y3 Type GD

&

o3
o .2
=
=
a v
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gn:
5 s
O
50
L

e e
e ———]

" m Features

IS 1. Available for equipment based on IEC/EN60950 ﬁ'

g and UL1950. -

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

f 3. A new monolithic structure for small, high 1 - |

(] . . .

> 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.-03
gree & guaral “GA3a2D | 45403 | 20402 | 20202
5. Only for reflow soldering GA342Q 1.5 +0, -0.3 0.3 25

o GA343D 2.0+0,-0.3

g8 o GA343Q 45204 132203 154603

= S = Applications

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

N . . .

05 DAA modems without transformers m Standard Certification

<

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

g 5 Do not use these products in any Automotive |EC 60384-14 Y3 AC250V(r.m.s.)

% g Power train or Safety equipment including Battery SEMKO | EN 60384-14

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

= ) pplications

5 2 Only Murata products clearly stipulated as Switching power i caitan

T 5 " ; " ; Size A network devices

10] g for Automotive use" can be used for automobile supplies e

applications such as Power train and Safety equipment. 4.5x3.2mm and under _ o)

=

e

©

£

o

=

-

3

=) Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Electrode g | Flectrode e

] Part Number min.

o V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GA342D1XGD100JY02L | AC250 (r.m.s.) SL (JIS) 10 +5% 45 2.0 2.0 25 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 (JI1S) 15 +5% 45 2.0 2.0 25 0.3 min.
GA342D1XGD180JY02L | AC250 (r.m.s.) SL (JIS) 18 +5% 45 2.0 2.0 25 0.3 min.
GA342D1XGD220JY02L | AC250 (r.m.s.) SL (JIS) 22 +5% 45 2.0 2.0 25 0.3 min.
GA342A1XGD270JW31L | AC250 (r.m.s.) SL (JIS) 27 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGD330JW31L | AC250 (r.m.s.) SL (JIS) 33 +5% 45 2.0 1.0 25 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 (JI1S) 47 5% 45 2.0 1.0 25 0.3 min.
GA342A1XGD560JW31L | AC250 (r.m.s.) SL JIS) 56 +5% 4.5 2.0 1.0 25 0.3 min.
GA342A1XGD680JW31L | AC250 (r.m.s.) SL (JIS) 68 £5% 4.5 2.0 1.0 25 0.3 min.
GA342A1XGD820JW31L | AC250 (r.m.s.) SL (JIS) 82 5% 45 2.0 1.0 25 0.3 min.
GA342QR7GD101KWOLL | AC250 (r.m.s.) | X7R (EIA) 100 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD151KWO0I1L | AC250 (r.m.s.) | X7R (EIA) 150 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD221KWO1L | AC250 (r.m.s.) | X7R (EIA) 220 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD331KWO01L | AC250 (r.m.s.) X7R (EIA) 330 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD471KWO1L | AC250 (r.m.s.) X7R (EIA) 470 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD681KWO1LL | AC250 (r.m.s.) X7R (EIA) 680 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD102KWO1L | AC250 (r.m.s.) | X7R (EIA) 1000 +10% 45 2.0 15 25 0.3 min.
GA342QR7GD152KWO01L | AC250 (r.m.s.) | X7R (EIA) 1500 +10% 45 2.0 15 25 0.3 min.
GA343QR7GD182KWO1L | AC250 (r.m.s.) | X7R (EIA) 1800 +10% 45 3.2 15 25 0.3 min.
GA343QR7GD222KWO01L | AC250 (r.m.s.) X7R (EIA) 2200 +10% 45 3.2 15 25 0.3 min.
GA343DR7GD472KWO01L | AC250 (r.m.s.) X7R (EIA) 4700 +10% 45 3.2 2.0 25 0.3 min.
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Chip Monolithic Ceramic Capacitors mulRata
Safety Standard Certified GA3 Series IEC60384-14 Class X2 Type GB

For General Purpose
GRM/GRJ Series

!

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. - E
3. A new monolithic structure for small, high : - | —— %(

capacitance capable of operating at high voltage Dimensions (mm) IS

levels. PRI MU Er L W T e min. g min. S
4. Compared to lead type capacitors, this new GA355Q 15+0,-0.3

capacitor is greatly downsized and low-profiled to g':g% 5.7 £0.4 | 5.0 0.4 22 :8:82 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

(0]
o
>8
[
30
&g
(@]
<(.')

m Applications

Ideal for use as X capacitor for various switching Standard No. Class Rated Voltage
ower supplies
P PP VDE 5 &
IEC 60384-14 AC250V <
Do not use these products in any Automotive SEMKO | L\ 60384-14 X2 (r.ms.) g -
. . . . ] <
Power train or Safety equipment including Battery ESTI n o
chargers for Electric Vehicles and Plug-in Hybrids. EE_J
: © =
Only Murata products clearly stipulated as » g
"for Automotive use" can be used for automobile
applications such as Power train and Safety equipment.
S
®
£
o
=
-
3
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) o
GA355QR7GB103KWO1LL | AC250 (rm.s.) | X7R (EIA) 10000 +10% 5.7 5.0 15 3.0 0.3 min.
GA355QR7GB153KWO1L | AC250 (rm.s.) | X7R (EIA) 15000 +10% 5.7 5.0 15 3.0 0.3 min.
GA355DR7GB223KWOLL | AC250 (rm.s) | X7R (EIA) 22000 +10% 5.7 5.0 2.0 3.0 0.3 min.
GA355ER7GB333KW01L | 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.
GA355XR7GB563KWO06L | AC250 (rm.s.) |  X7R (EIA) 56000 +10% 5.7 5.0 2.9 3.0 0.3 min.
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GAZ3 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 60+1 sec., provided the
chargel/discharge current is less than 50mA.
4 | Dielectric Strength | No defects or abnormalities
Test Voltage
Type GB DC1075V
Type GC/GD AC1500V (r.m.s.)
Type GF AC2000V (r.m.s.)
10 impulses of alternating polarity are subjected.
PUISE. Vol_tag.e No self healing breakdowns or flash-overs have taken place in ® |mpu|ses for each polarlty) .
5 | (Application: Type the capacitor The interval between impulses is 60 sec.
GDI/GF) pacitor. Applied Pulse: 1.2/50ps
Applied Voltage: 2.5kVo-p
: . - - : . "
6 Insulation Resistance More than 6,000MQ The |n§u]at|on resistance shoqld be measured with DC500+50V
(LR.) and within 605 sec. of charging.
7 | Capacitance Within the specified tolerance
L Char. Specification The capacitance/Q/D.F. should be measured at a frequency of
o E'Sst'pat[')og X7R D.F.<0.025 1+0.2kHz (SL char.: 1+0.2MHz) and a voltage of
Qac or (O.F.) oL | Q=400+20C* (C<30pF) AC1£0.2V (r.m.s.)
Q=1000 (C=30pF)
The capacitance measurement should be made at each step
specified in the Table.
Step Temperature (C)
_ 1 25+2 (20+2 for SL char.)
Char. Capacitance Change 2 Min. Operating Temp.+3
. X7R Within £15% 3 252 (202 for SL char.)
Capacitance Temperature characteristic guarantee is —55 to +125%C 2 Max. Operating Temp.£2
9 | Temperature T Y h
Characteristics Char. | Temperature Coefficient 5 2542 (202 for SL char.)
SL +350 to —1000ppm/C SL char. :
Temperature characteristic guarantee is +20 to +85C The capacitance should be measured at even 85°C between step
3 and step 4.
ePretreatment for X7R char.
Perform a heat treatment at 15018°C for 60£5 min. and then
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
R More than 1,000MQ the capacitor (Cd) charged at DC voltage of specified.
R3 R1
Discharge FW © © W
Test 1 é
10 - =
(Application: ) . T 10kv Ct —— R2
s v
Type GC) DS 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 oual of the terminations or other defect should occur. defects such as heat shock.

of Termination

[=———— 10N, 10%1s

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).

196

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

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.

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).
Capaciance | Within the specified tolerance The_ capacitor shou}ld be subjected to a simple harmgnlc mqtlon
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 Qz400+20C** (C<30pF) | A A T A ]
Q=1000 (C=30pF) ————
7 A v )
-— Solder resist
(A 7 ~cu
Glass Epoxy Board
No marking defects Solder the capacitor to the testing jig (glass epoxy board) shown
b in Fig. 2.
‘4—’ 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
]LC»‘[ M defects such as heat shock.
at 50 p .
. ressurizin
13 | Deflection 100 e B4 spoed: 1ommis
Fig. 2 | Pressurize
R230
LXW Dimension (mm)
Flexure=1
(mm) a b [ d
4.5X2.0 3.5 7.0 2.4 Capacitance meter .
4.5X3.2 35 7.0 37 10 a5 25 nmm
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_rab_| g7 e 75% of the terminations are to be soldered evenly and continuously. Immers? 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 24+2 hrs., then measure.
Capacitance X7R Within £10% eImmersing speed: 25+2.5mm/s
; Change SL Within £2.5% or +0.25pF Pretreatment for X7R char.
Resistance (Whichever is larger) Perform a heat treatment at 15018°C for 60£5 min. and then
15 | to Soldering i + ition *L
Hoat IR. More than 1,000MQ let sit for 24+2 hrs. at room condition.
; . *kPreheating
gl:?ttr: In accordance with item No.4 Step Temperature Time
9 1 100 to 120C 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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GAZ3 Series Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
_ in Fig. 4.
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 2422 hrs. at room condition,** then measure.
(Whichever is larger)
Step Temperature (C) Time (min.)
Char. Specification 1 Min. Operating Temp.£3 30+£3
D.F. X7R D.F.=<0.05 2 Room Temp. 2103
Q SL Q=400+20C*? (C<30pF) 3 Max. Operating Temp.£2 303
16| Temperatue Q=1000 (C=30pF) 4 Room Temp. 2t03
Cycle ePretreatment for X7R char.
LR. More than 3,000MQ Perform a heat treatment at 150*23°C for 6025 min. and then
let sit for 2442 hrs. at room condition.**
A 2 7 ]
D In accordance with item No.4
Strength ' S -1— Solder resist
% % % %:7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
. Char. Capacitance Change Before this test, the test shown in the following is performed.
Capacitance X7R __ Within +£15% Item 11 Adhesive Strength of Termination (applied force is 5N)
Change Within £5.0% or +0.5pF JItem 13 Deflection
SL ) .
(Whichever is larger)
Humidity I Let the capacitor sit at 40£2°C and relative humidity of 90 to 95%
17 | (Steady Char. Specification for 50023 hrs.
State) D.F. X7R D~F-§0é05 Remove and let sit for 24+2 hrs. at room condition,** then
Rl
Q sL Q§275+5/2C (c:sopF) measure.
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.**
Dielectric In accordance with item No.4
Strength
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
Capacitance X7R Within £20%
Change Within +3.0% or +0.3pF Front time (T1)=1.2us=1.67T
o SL Which " | P Impulse Voltage ] Time to half-value (T2)=50ys
(Whichever is larger) Each individual capacitor should o6
— 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 .%
Q=350 (C=30pF) capacitors are applied to life test. T
18| Life I.R. More than 3,000MQ Apply voltage as in Table for 1,000 hrs. at 125*3°C, 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 ec AC425V (r.m.s.), except that once each hour the
ith i GF L
Strength In accordance with item No.4 GD 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).

Continued on the following page.
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GAZ3 Series Specifications and Test Methods

Continued from the preceding page.

2 o
g
z3
)
No. Item Specifications Test Method g %
C =
Appearance | No marking defects 8 E
b
Char. Capacitance Change i ©
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 g
=
19 Humigity Char. Specification Apply the rated voltage at 40+2°C and relative humidity of 90 to _g
Loading | pF. X7R D.F.<0.05 95% for 50023 hrs. Remove and let sit for 24+2 hrs. at room 3
Q Q=275+5/2C* (C<30pF) condition,** then measure. P('
SL Q=350 (C=30pF) *Pretreatment for X7R char. 5
Perform a heat treatment at 15018 °C for 6025 min. and then =
L.R. More than 3,000MQ let sit for 24%2 hrs. at room condition.** g
Dielectric 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 & e
capacitor should be subjected to 20 discharges. The interval =%
between successive discharges should be 5 sec. The Uac 8 0
should be maintained for 2 min. after the last discharge. & 2
2 O
B T A
N~ r C1 C2 C3== Cx Ct Ut
Tr fLSZ UACTL?,TUT T T (%]
= = I o 2
b B
At Oscilloscope § 2
ctive '
20| Flammability The cheesecloth should not be on fire. Ciz :1uF£10% Cs  :0.033uF+5% 10kV ‘Q %
Lito4 :1.5mH+20% 16A Rod core choke u}; =
Ct : 3uF£5% 10kV R 1 100Q+2% n o
Cx : Capacitor under test Uac : UrRt5% 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
=}
°
o
time o
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
&
n
< 45° P
Q
—— ' <« 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 Reference Data (Typical Example)

m Capacitance - Temperature Characteristics

For General Purpose
GRM/GRJ Series

CO0G/U2J/SL Characteristics X7R Characteristics
20 30
15
20
uzJ X7R Char. Spec.(upper)
" 10 JRR R AN Sl i s 2.t Y P
5 N 0
= < P~ C0G <
g 0 e A e U I T 2~
o £ 0 =g g0
o o /_ | U2 o]
< g g C0G g
5 o k\\\ 8 10
Z -10 RN D N S AU SN N E I
% SL 20 X7R Char. Spec.(lower)
(@] -15 -
-20 -30
-60 -40 20 O 20 40 60 80 100 120 140 60 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
g9
'; 5 GR4 Series
a n
& 2 20
[SNO)
< 15
10
£ s
(] S N
T 5o
[} 4
I g 5
cm ©
8 <
n O -10
23 s 1
w— =
3t
o 20
O 60 —40 20 O 20 40 60 80 100 120 140
Temperature (°C)
&
78 isti
=5 = Impedance - Frequency Characteristics
S o . )
= GRM Series (COG Char. 250V) GRM Series (COG Char. 630V)
]
o5 10k g 100k
o o [
o

22pF
r 10pF

- 47pF

~ 100pF 10pF
&)
N 47pF
10 \QpF
! i v
V J ! v
100m L L L L 100m M M L L
M 10M 100M 1G 10G M 10M 100M 1G 10G
Frequency (Hz) Frequency (Hz)
GRM Series (COG Char. 1kV) GRM Series (X7R Char. 250V)
100k 1k
10pF 1000pF
L 22pF
g [ 47pF g 10000pF
N N
100pF — 1
7 X/
w 100m
\Y
\YA'
100m 10m
im 10M 100M 1G 10G M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
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GRM/GRJ/GR4/GR7/G

Continued from the preceding page.
m Impedance - Frequency Characteristics

/IGA3 Series Reference Data (Typical Example)

For General Purpose
GRM/GRJ Series

GRM Series (X7R Char. 630V) GRJ Series (X7R Char. 250V)
. 100 @
B N@
100 10} @
E 1000pF @) c
r Eo (1) GRI21AR72E102KWJ1D il
&) (2) GRI21BR72E103KWJ3L =
3 _ RO (3) GRI3IBR72E223KWJ1L o
& E 10000pF g 1L (4) GRI31CR72E473KWJ3L 5
N [ 100000pF N (5) GRI31CR72E104KWJ3L o
1 F (6) GRIS5DR72E105KWJ1L <
E I —
E § (]
F 6,
[ 0.1 :\() ;
100m | E c
\/ : S
10m i i i 0.01 TR T TR
™ oM 100M G M 10M 100M 16
Frequency (Hz) Frequency (Hz)
[0}
0
58
=
z &
GRJ Series (X7R Char. 630V) GR4 Series 2 g
100 1k OO
K <
K (1) r
K @ 100 F
10 £
3 (3) F 1000pF 100pF
E @ (1) GRI31BR72J102KWJ1L r a2
r ) (2) GRI31BR72J222KWJ1L © =
(3) GRI31BR72J472KWJ1L _ T O
g 1t (4) GRI31BR72J103KWJ1L ) - N
~ b (6) (5) GRI32QR72J223KWJ1L N 4700pF S m
F @ (6) GRI32DR72J473KWJ1L 8 <
[ (7) GRJI43DR72J104KWJ1L n O
(8) GRISEDR72J224KWJ1L [ >0
0.1} r o .2
E 100 £ =
£ m © =
r 9 o
3 [ O
0.01 i i i 10m i i i
M 10M 100M 16 M 10M 100M 1G
Frequency (Hz) Frequency (Hz) c
o
= ©
85
€0
)
GA2 Series GA3 Series (Type GF) =
1k o @
£ o
i EE
[ S
100 £ o
F 1000pF 1000pF
10 ;\
S b 100000pF 10000pF [SH 2200pF /
N r N t
1E W 1 >/
100m L 100m
0 r 10m i i i
m L L L1 1l L L L1 1 L L Lo M 10M 100M 1G
™M 10M 100M 1G Frequency (Hz)
Frequency (Hz)
GA3 Series (Type GD) GA3 Series (Type GB)
1K g 100
F 150pF
100
F 10
f 1000pF
10E \ 10000pF
g f 2200pF g
N r N
Wl /
F 56000pF
[ o1 p!
E 33000pF
10m i i i 001
Y 10M 100M 16 M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
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GA3 Series R ence Data (Typical Example)

Continued from the preceding page.

m Capacitance - AC Voltage Characteristics

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
2 20
= g 20 ] g
O > S 10000pF
a g 5
= 20 8 0
< 5} o 33000pF
= g §
o O -20 -20 7\
> 56000pF \\
c
o -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
3 (1) GR721AWOBB103KWO1D
T = GR721AWOBB153KW01D
c @ -20 GR721BWO0BB223KWO03L
- N g GR731AWOBB223KW01D
S @ It [2) GR721BWOBB273KWO3L
8 < 2 .40 L GR731AWOBB273KW01D
»n O g ~~ GR731AWOBB333KW01D

o )

E Q & 60 @) ™~ (2 GR731AW0BB103KWO1D
B = © GR731AWOBB153KW01D
N o GR731BWOBB223KWO1L
O o GR731BWOBB333KWO1L
- GR731CWOBBA473KWO3L

-100

0 50 100 150 200 250 300 350
DC Bias (V)

&
2 s
=

T T
€0
S ©
< 0
=5
-
3]

g
o
o

a
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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
2]
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 20 1.25 g
1.25 - 3,000 N
(o)
1.0 4,000 - =
GRJ31/GRM31/GR731 3.2 1.6 1.25 - 3,000 IS
1.6 - 2,000
1.0 4,000 -

i 1.25 - 3,000 @
Medium | - 130/6RM32 32 25 2o
Voltage 15 - 2,000 g

>
2.0 - 1,000 g2
1.0 - 3,000 05
GRM42/GR442 45 2.0 <
15 - 2,000
15 - 1,000
GRJ43/GRM43/GR443 4.5 3.2 2.0 - 1,000 "
25 - 500 E £
GRJ55/GRM55/GR455 5.7 5.0 2.0 - 1,000 g g
[
GA242 45 2.0 15 - 2,000 & &
15 - 1,000 23
AC250V | GA243 45 3.2 S E
2.0 - 1,000 &%
GA255 5.7 5.0 2.0 - 1,000 ©
1.0 - 3,000
GA342 45 2.0 15 - 2,000 5
=
2.0 - 2,000 g
15 - 1,000 S
GA343 45 3.2 £
2.0 - 1,000 5
safety Std. " oe7 57 2.8 15 - 1,000 =
Certification o
15 - 1,000 a
2.0 - 1,000
GA355 5.7 5.0 25 - 500
2.7 - 500
2.9 - 500

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

Bottom Tape: 0.05mm in thickness —

Base Tape: As specified in (2) Base Tape: As specified in (2)
© o o o o | © o o o o |
0@ 000\ |0 @000
Packed Chips Chip Packed Chips Chip

Continued on the following page.
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AC250V Type Only for Applications For General Purpose

Safety Standard
Certified GA3 Series

c
L
=

5]

<

=

o
2
g
o

3)

=)
B

o

2
o

GRM/GRJ Series

GAZ2 Series

Continued from the preceding page.
(2) Dimensions of Tape
@ Embossed Tape

8mm width, 4mm pitch Tape

4.0+0.05
101 ! 0.25+0.1
4.040.1 975—0' 20£0.05 4 75104 Aﬂl
v
56 6 o lola,
I BT - o e
I L T e E
N N I ‘j N 0 O |
| | l,{; | | |

Direction of Feed

12mm width, 8mm/4mm pitch Tape

+0.1

" 51510

8.0+01"  2,040.05 75501

4.0%0.1 T

dl

[ORRO} O 5
\ S | m
] ‘hJ,, _ o | o
; T ) LaE
—T +—m L n N
) Ll | -

Direction of Feed

CO2E.pdf
10.12.20

*Nominal Value

2.5 max. 3.7 max.

Part Number A* B* Part Number A* B*
GRJ21/GRM21/GR721 145 - GRM42/GR442/GA242IGA342 25 5.1
(T=1.25mm) ' ’ GRJ43/GRM43/GRA443/GA243/GA343 36 4.9
GRJ31/GRM31/GR731 20 6 GA352 3.2 6.1
(T=1.25mm) ’ ’ GRJ55/GRM55/GR455/GA255/GA355 5.4 6.1
GRJS2/GRM32 29 36 *1 4.0£0.1mm in case of GRM42/GR442/GA242/GA342
(T=1.25mm) ' ' .

*Nominal Value

(in mm)

@ Paper Tape

(3) Dimensions of Reel

8mm width, 4mm pitch Tape

4.0£0.1
40401, 15701 20005 | o0, 1.1 max.
56 6 ololok
T s
K r AU i o |4
i S QN o |5
i A A A\
Direction of Feed
Part Number A* B*
GRM18 1.05 1.85
GRJ21/GRM21/GR721
(T=1.0mm) 1.45 2.25
GRM31/GR731
2.0 3.6
(T=1.0mm)
GRM32
29 3.6
(T=1.0mm)

*Nominal Value
(in mm)

13.0%1.0 (Tape width 8mm)
17.0%1.0 (Tape width 12mm)

|
| ]
T
Te07
18070

221+0.8

9.0 fé’o (Tape width 8mm)
1.0
13.0 % (Tape width 12mm)

(in mm)

Continued on the following page.
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Continued from the preceding page.
(4) Taping Method
(D 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

For General Purpose
GRM/GRJ Series

Vacant section  Chip mounting unit Vacant section
——

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

® 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.

(%]

attached to the end of the tape as shown at right. % L 5
® The top tape or cover tape and base tape are not e 160 min. — e 100 min. —le 210 min. -] §
attached at the end of the tape for a minimum of 5 (Top Tape or Cover Tape alone) 2
pitches. Direction of feed <

o

>

c

(¢)

AC250V Type
GA2 Series

o
165 10 18>/ — - Top Tape or Cover Tape
/

) f—

Base Tape

Safety Standard
Certified GA3 Series

c
el
®
=
£
S
g
=
=
3]
=}
5
S)
2
o
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m Storage and Operating Conditions

For General Purpose
GRM/GRJ Series

Operating and storage environment Use capacitors within 6 months of delivery.
Do not use or store capacitors in a corrosive Check the solderability after 6 months or more.
atmosphere, especially where chloride gas, sulfide
gas, acid, alkali, salt or the like are present. In FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
addition, avoid exposure to moisture. Before cleaning, RESULT, WORST CASE, IN A SHORT CIRCUIT
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
in the intended equipment. Store the capacitors
where the temperature and relative humidity do not
exceed 5 to 40 degrees centigrade and 20 to 70%.

Only for Applications

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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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

Vo Vo-| Vp-| \Vp- \Vp-|
Measurement op op p-p p-p p-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.)

(=
S
EC
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Ei—l
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g
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o
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3
g8
DEZ g Continued from the preceding page.
- D
S & (2) In case of COG, U2J char.
g Due to the low self-heating characteristics of low- <COG char., Rated Voltage: DC3.15kV>
‘g g 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>
E 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
o . . . . . .
= 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).
2 9 frequency, please contact our sales representatives or By inputting capacitance values and the applied voltage
|;>‘ 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
g) 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
% 5 The temperature of the surface
g 2 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
2 1000 1000 ‘ 10000
(D= | to 470pF
T 5 = = N =
35 < & (630) S60pF & \
(@) 2. 2. 2. Lto 100pF
(] [} (5]
j=2} j=2} [=2)
= to 100pF et s
c S e S [ 2 (1000)
g g ®0 5 e
£3
5 Q 100 100 100
> é] 1 10 100 1000 1 10 100 1000 1 10 100 1000
8 Frequency (k2] ] 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
= | ‘ Y = D
. | to 22pF g 5 (630
s |27 10 a70F ‘ S & 60 T -000pF
8 | |k N
= L= to 4,700pF = N — 2,200pF
2 (3150) 1 [0 S 2P
4 e (|
: 5 = :
z L 10,000pF 3
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
S T =
o o o
=) ‘ =) =)
g to 47@ g, | to 100pF (<}
B A S ~J| 150pF S
S 1000 S 1000 by 220pF S (3150) L | 10 33pF
® ® © ~ 47pF
% % % 100pF
E E 2
o o o
< < <
1000
100 1 10 100 (500)1000 100 1 10 100 (500)1000 1 10 100 1000

Frequency [kHz]

The sine-wave frequency VS allowable voltage

Frequency [kHz]

Frequency [kHz]
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MCaution [
oV
8o
Continued from the preceding page. E g
3. Fail-safe T 2
. . . N [SNC)
Failure of a capacitor may result in a short circuit. Be sure TS
to provide an appropriate fail-safe function such as a fuse _— FUSE (g g
on your product to help eliminate possible electric shock, \2 =
fire, or fumes. (

AC IN

HiH
H-HH

Please consider using fuses on each AC line if the N
capacitors are used between the AC input lines and earth ( 2
(line bypass capacitors), to prepare for the worst case,
such as a short circuit.

Only for Applications

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 0V. 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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Safety Standard
Certified GA3 Series
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B Caution (Soldering and Mounting)

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

3. Land Layout for Cropping PC Board

2. Circuit Board Material
It is possible for the chip to crack by the expansion and
shrinkage of a metal board.
Please contact us if you want to use our ceramic
capacitors on a metal board such as Aluminum.

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

[Component Direction]

Locate chip
horizontal to the
direction in which
stress acts.

<Example
of improvement>

<Example
to be avoided>

[Chip Mounting Close to Board Separation Point]

Perforation

Chip arrangement
Worst A>C>B~D Best

0000

= Slit

0000

(o1
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4. Reflow Soldering

® When components are exposed to sudden heat, their
mechanical strength can be decreased due to the
extreme temperature changes which can cause flexing
and result in internal mechanical damage, which will
cause the parts to fail. In order to prevent mechanical
damage, preheating is required for both the components
and the PCB board. Preheating conditions are shown in
Table 1. It is required to keep the temperature differential
between the soldering and the components surface (AT)
as small as possible.

@ Solderability of Tin plating termination chips might be
deteriorated when low temperature soldering profile
where peak solder temperature is below the Tin melting
point is used. Please confirm the solderability of Tin
plating termination chips before use.

® 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 1.

Table 1
Part Number Temperature Differential
GLI18/21/31 AT=190°C
GL1132/42/43/52/55 AT=130°C

Recommended Conditions

Pb-Sn Solder
Lead Free Solder
Infrared Reflow | Vapor Reflow
Peak Temperature 230-250°C 230-240°C 240-260°C
Atmosphere Air Air Air or N2

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

Optimum Solder Amount for Reflow Soldering

@ Overly thick application of solder paste results in
excessive solder fillet height.

This makes the chip more susceptible to mechanical and
thermal stress on the board and may cause cracked
chips.

@ Too little solder paste results in a lack of adhesive
strength on the outer electrode, which may result in chips
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.

CO2E.pdf
10.12.20
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[Standard Conditions for Reflow Soldering] & E
O
Infrared Reflow =
Temperature (C)
Soldering (%)
Peak Temperature . Gradual 5
200°C A . Cooling §
AT ) 6_
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Preheating g
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60-120 seconds 20 seconds max.

[Allowable Soldering Temperature and Time]

N
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)
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N
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N
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N
w
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Soldering Temperature (C)
N
n
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]

0.2mm min.

( )

in section

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

5. Flow Soldering

® When components are exposed to sudden heat, their
mechanical strength can be decreased due to the

[Standard Conditions for Flow Soldering]

For General Purpose
GRM/GRJ Series

Temperature (C)

extreme temperature changes which can cause flexing Soldering
and result in internal mechanical damage, which will Peak Temperature \, Gradual
2 . .. . \ Cooling
IS cause the parts to fail. Additionally, an excessively long AT
g soldering time or high soldering temperature results in .
E leaching by the outer electrodes, causing poor adhesion 150°C
%’z 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
Preheating conditions are shown in Table 2. It is required 60-120 seconds 5 seconds max.
‘é 9 to keep temperature differential between the soldering [Allowable Soldering Temperature and Time]
l; 5 and the components surface (AT) as small as possible.
§ é ® When components are immersed in solvent after 270
2 0} mounting, be sure to maintain the temperature difference 260

between the component and solvent within the range
shown in Table 2.
Do not apply flow soldering to chips not listed in Table 2.

250 %
240 N
230

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

Soldering Temperature (C)

Part Number Temperature Differential
G]18/21/31 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
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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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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
Iron tip | emperature (AT)

GLJ18/21/31 | 350°C max. | 150°C min. | AT=190°C air
GL1132/42/43] . .
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 G121, 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 83mm 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
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components and the PCB), should be within the s

conditions of table 3. (g =
It is required to keep the temperature differential between =
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 %‘
as possible. When re-working time is too long, it may IS
cause solder leaching, in turn causing a reduction of the o)

adhesive strength of the terminations.
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B Notice (Soldering and Mounting)

1. Construction of Board Pattern
After installing chips, if solder is excessively applied to
the circuit board, mechanical stress will cause destruction
resistance characteristics to lower. To prevent this, be

For General Purpose
GRM/GRJ Series

2} . « . . .
5 extremely careful in determining shape and dimension
'§ before designing the circuit board diagram.
=
o
; Construction and Dimensions of Pattern (Example)
> .
= Flow Soldering
©) Chip Capacitor LXW 2 b c
Solder Resist
c 1.6X0.8 0.6-1.0 0.8-0.9 0.6-0.8
@ i 2.0X1.25 1.0-1.2 0.9-1.0 0.8-1.1
L
S § T 3.2X1.6 2.2-2.6 1.0-1.1 1.0-1.4
2 <% f 7 w Flow soldering : 3.2X1.6 or less available.
§ % [ / LandA l
b—wfe——g—»
O .
<° Reflow Soldering
LXW a b ©
1.6X0.8 0.6-0.8 0.6-0.7 0.6-0.8
5 8 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
82 3.2X2.5 2.0-2.4 1.0-1.2 1.8-2.3
[©)
23 45X2.0 2.8-3.4 1.2-1.4 1.4-1.8
o O
% 5 45X3.2 2.8-34 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)
i)
®
£
g Dimensions of Slit (Example)
-
3]
=
8 Chip Capacitor Slit LXW d e
(8L, ‘r/ismder Resist 1.6X0.8
P 2.0X1.25 - -
~ L
e T 3.2X1.6 1.0-2.0 3.2-3.7
‘ 7 w 3.2X2.5 1.0-20 | 41-46
/ Land l 45X2.0 1.0-2.8 3.6-4.1
45X3.2 1.0-2.8 4.8-5.3
Preparing the slit helps flux cleaning and resin 5.7X2.8 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.  1(0.12.20

Notice @
8w
8
Continued from the preceding page. i g
Land Layout to Prevent Excessive Solder T 2
[T O]
Mounting Close to a Chassis Mounting with Leaded Components Mounting Leaded Components Later S S
d1 Lead Wire Connected Soldering Iron (2 02
Chassis to a Part Provided I(_:ead Wire (t)ft ) L? ]
' ‘ Vs Solder (Ground solder) Wlty Lead Wires. anmnpe(::r':gg Lgteﬁ
Examples 2
to Be Avoided 5
C J ¢ 1 e
{ ILAdh i ( ] ) ) — ) 8
esive o=
L Base board . . u:{:? ) ) ) o
L Land Pattern in section in section in section 2
d2 o
- "l di<d2 Solder Resist >
=
Examples of 1 o
Improvements Solder Resist ; —
by the Land l I )
Division
: &3
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
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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 alll
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
E» g Continued from the preceding page.
B 4. Cleaning
% g Please confirm there is no problem in the reliability of the
Q e product beforehand when cleaning it with the intended
id equipment.
The residue after cleaning it might cause a decrease in
é the surface resistance of the chip and the corrosion of the
'§ electrode part, etc. As a result it might cause reliability to
E deteriorate. Please confirm beforehand that there is no
B problem with the intended equipment in ultrasonic
f; cleansing.
&
5. Resin Coating
Please use it after confirming there is no influence on the
§ 9 product with the intended equipment before the resin
l; é coating and rpoldi.ng. _ .
§ S A cracked chip might be cgused at the coohng/hgatmg
2 0} 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 % low as possible.
52
nh O
23 m Rating
:‘;‘% % 1. Capacitance change of capacitor . Performance check by equipment
O

c
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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, C)
(® 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

@ Select the Products

(1) By part number
(2) By performance

@- View characteristics

Clicking buttons in this area
with partnumber selected,
you can view any electrical
characteristics chart.

@ Data download

You can download SPICE netlist
and S parameter files (S2P)

] .

] lmrider  im— =

= ek = "}

@ (1) Search by Part number

Typing a part of part number in
<Part Number Select> box,
matched part numbers will be listed.

CO2E.pdf
10.12.20

noyator in Electronies

- - L b xl'- f BT g R N TUREES o S
[ 2l T2 - @ (2) Search by specification
LI - =
24 T LT A
- W . ' If the check box
- u <Search function on/off> is enabled,
you can search parts by specification.
o e [Tmoemoooem e—— i
= | RS e =
'.;-:: il I " lll"l/..l .:;I:I.;ri A ﬁ L
™~ L
| )
———— - =

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!
]EM][ (g @ I \| —]F l | | \| V You can learn about electric parts with fun.
[

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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ANote:

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 /INCAUTION (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.

MUI‘Cﬂ'a ManUfacturing C°o, 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




Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

@ View ERMBZRRH E225KC01 L| on WIN SOURCE
@ |\_/Iurata Electronics North Americé Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/murata-electronics-north-america/grm32rr71e225kc01l.html
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