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@ Part Numbering

(Part Number)

Chip Monolithic Ceramic Capacitors

AOl

{9 J10)

©@Product ID ODimension (T)
@series Code Dimension (T)
Product ID Code Series 2 0.2mm
Tin Plated Layer 2 2-elements (Array Type)
GR 4 Only for Information Devices / Tip & Ring 3 0.3mm
7 Only for Camera Flash Circuit 4 4-elements (Array Type)
ER B High Frequency Type 5 0.5mm
G0 M High Frequency fqr 6 0.6mm
Flow/Reflow Soldering 7 0.7mm
oM A Monolithic Microchip 8 0.8mm
D for Bonding 9 0.85mm
GN M Capacitor Array A 1.0mm
L Low ESL Wide Width Type B 1.25mm
LL A Eight-termination Low ESL Type C 1.6mm
M Ten-termination Low ESL Type D 2.0mm
GJ M High Frequency Low Loss Type E 2.5mm
GA 2 for AC250V (r.m.s.) F 3.2mm
3 Safety Standard Recognized Type M 1.15mm
N 1.35mm
Q 1.5mm
©ODimension (LXW) R 1.8mm
Code Dimension (L XW) EIA S 2.8mm
02 0.4X0.2mm 01005 X Depends on individual standards.
03 0.6X0.3mm 0201 With the array type GNM series, "Dimension(T)" indicates the number of
05 0.5X0.5mm 0202 elements.
08 0.8X0.8mm 0303
oD 0.38X0.38mm 015015
oM 0.9X0.6mm 0302
11 1.25X1.0mm 0504
15 1.0X0.5mm 0402
18 1.6XX0.8mm 0603
1M 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.
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@Temperature Characteristics
Temperature Characteristic Codes Temperature Characteristics )
Referance Temperature Capacitance Change or Oerating
Code Public STD Code Temperature Range Temperature Coefficient Temperature Range
1X SL*1 JIS 20°C 20 to 85°C +350 to -1000ppm/°C -55 to 125°C
2C CH*1 JIs 20°C 20 to 125°C 0+60ppm/°C -55to 125°C
2P PH *1 JIS 20°C 20 to 85°C -150+60ppm/°C -25t0 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 -25t0 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 -25t0 85°C
3R RJ *1 JIS 20°C 20 to 85°C -220+120ppm/°C -25t0 85°C
3S SJ*1 JIS 20°C 20 to 85°C -330+120ppm/°C -25t0 85°C
3T TJ*1 JIS 20°C 20 to 85°C -470+120ppm/°C -25to0 85°C
3U uJ*1 JIs 20°C 20 to 85°C -750+120ppm/°C -25to0 85°C
4C CK *1 JIS 20°C 20 to 125°C 0+250ppm/°C -55 to 125°C
5C C0G *1 EIA 25°C 25to 125°C 0+30ppm/°C -55 to 125°C
5G X8G *1 EIA 25°C 25 to 150°C 0+30ppm/°C -55 to 150°C
6C COH *1 EIA 25°C 25to 125°C 0+60ppm/°C -55 to 125°C
6P P2H *1 EIA 25°C 25 to 85°C -150+60ppm/°C -55 to 125°C
6R R2H *1 EIA 25°C 25 to 85°C -220+60ppm/°C -55 to 125°C
6S S2H *1 EIA 25°C 25 to 85°C -330+60ppm/°C -55 to 125°C
6T T2H *1 EIA 25°C 25to0 85°C -470+60ppm/°C -55 to 125°C
7U u2J*1 EIA 25°C 25to 125°C -750+120ppm/°C -55 to 125°C
B1 B *2 JIS 20°C -25to 85°C +10% -25t0 85°C
B3 B JIS 20°C -25to 85°C +10% -25to0 85°C
Cc7 X7S EIA 25°C -55 to 125°C +22% -55 to 125°C
c8 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 EIA 25°C -55 to 150°C +15, -40% -55 to 150°C
R1 R *2 JIS 20°C -55 to 125°C +15% -55 to 125°C
R3 R JIS 20°C -55 to 125°C +15% -55 to 125°C
R6 X5R EIA 25°C -55 to 85°C +15% -55 to 85°C
R7 X7R EIA 25°C -55 to 125°C +15% -55 to 125°C
R9 X8R EIA 25°C -55 to 150°C +15% -55 to 150°C
-25to 20°C -4700+1000/-2500ppm/°C
9E ZLM *3 20°C -25to0 85°C
20 to 85°C -4700+500/-1000ppm/°C
W0 - - 25°C -55 to 125°C =10%74 -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,*4 Murata Temperature Characteristic Code.

*4 Apply DC350V bias.

*5 No DC bias.
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@Capacitance Change from each temperature

JIS Code
Capacitance Change from 20°C (%)
Murata Code -55°C -25°C -10°C
Max. Min. Max. Min. Max. Min.
1X - - - - - -
2C 0.82 -0.45 0.49 -0.27 0.33 -0.18
2P - - 1.32 0.41 0.88 0.27
2R - - 1.70 0.72 1.13 0.48
2S - - 2.30 1.22 1.54 0.81
2T - - 3.07 1.85 2.05 1.23
3C 1.37 -0.90 0.82 -0.54 0.55 -0.36
3P - - 1.65 0.14 1.10 0.09
3R - - 2.03 0.45 1.35 0.30
3S - - 2.63 0.95 1.76 0.63
3T - - 3.40 1.58 2.27 1.05
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 3.84 221
@Rated Voltage @Capacitance
Code Rated Voltage Expressed by three-digit alphanumerics. The unit is pico-farad
0G DCay (pF). The first and second figures are significar_]t digits, and the
third figure expresses the number of zeros which follow the two
0J DC6.3V numbers.If there is a decimal point, it is expressed by the capital
1A DC10V letter "R". In this case, all figures are significant digits.
1c DC16V Ex) Code Capacitance
1E DC25V R50 0.5pF
1H DC50V 1RO 1.0pF
2A DC100V 100 10pF
2D DC200V 103 10000pF
2E DC250V
YD DC300V
2H DC500V
2J DC630V
3A DC1kV
3D DC2kV
3F DC3.15kV
BB DC350V (for Camera Flash Circuit)
E2 AC250V
GB X2; AC250V (Safety Standard Recognized Type GB)
GC X1/Y2; AC250V (Safety Standard Recognized Type GC)
GD Y3; AC250V (Safety Standard Recognized Type GD)
GF Y2, X1/Y2; AC250V (Safety Standard Recognized Type GF)
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@Capacitance Tolerance
Code Capacitance Tolerance TC Series Capacitance Step
w +0.05pF CA GRM/GJIM =9.9pF 0.1pF
GRM/GJIM <9.9pF 0.1pF
B +0.1pF cA GQM =1pF 0-1pF
1.1 t0 9.9pF | 1pF and E24 Series
ERB =9.9pF 1pF and E24 Series
CA GRM/GJIM =9.9pF 0.1pF
except CA GRM =5pF * 1pF
(o +0.25pF ERB <9.9pF 1pF and E24 Series
CA oM <1pF 0.1pF
1.1t0 9.9pF | 1pF and E24 Series
CA GRM/GJIM 5.1 to 9.9pF 0.1pF
D +0.5pF except CA GRM 5.1to0 9.9pF * 1pF
CA ERB/GQM 5.11t0 9.9pF | 1pF and E24 Series
G 2% cA GIM =210pF E12 Series
CA GQM/ERB =10pF E24 Series
; 5% CA-SL GRM/GA3 =10pF E12 Series
CA ERB/GQM/GIM =10pF E24 Series
B, R, X7R, X5R, ZLM 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
M 120% X5R, X7R, X7S GNM E3 Series
X7R GA2 E3 Series
X5R, X7R, X7S, X6S LLL/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
Expressed by three figures.
®Packaging
Code Packaging
L #180mm Embossed Taping
D 2180mm Paper Taping
E 2180mm Paper Taping (LLL15)
K 2330mm Embossed Taping
J 2330mm Paper Taping
F 2330mm Paper Taping (LLL15)
B Bulk
C Bulk Case
T Bulk Tray

Please check MURATA home page (http://www.murata.com/index.html) in case you can not find the part number on the catalog.
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Selection Guide of Chip Monolithic Ceramic Capacitors

Start

Decoupling, Smoothing

Frequency Control/Tuning,
Impedance Matching

High Speed Decoupling

High Frequency

Optical Communications

Ultrasonic Sensors

Medium Voltage
High Frequency Snubber

Medium Voltage
LCD Backlight Inverter

Medium Voltage
Decoupling, Smoothing

Medium Voltage
Only for Camera Frash Circuit

Medium Voltage
Only for
Information Devices
/Tip & Ring

AC Lines Noise Removal

Automotive
(Power-train,
Safety Equipment)

Medium Voltage for Automotive
(Power-train, Safety Equipment)

IrddrmlITITI AR T

High Capacitance

Array (2 or 4 Elements)

Class1TC's;

Low Inductance
(Reverse Geometory)

Low Inductance
(Multi Termination)

Low ESR (50V to 500V)

Low ESR, Ultra Small

Lowest ESR

Wire-Die-Bonding

Class1TC's;

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

3.15kv
Low Dissipation

250V/630V/1kV
High Capacitance

350V
High Capacitance

2kV
High Capacitance

Safety Standard
Recognized

Safety Standard
Recognized

AC250V which meet
Japanese Law

High Capacitance

Class1TC's;

250V/630V
Low Dissipation

]

TITTIITTITITITITI T Al

Series

GRM (X5R, X7R, Y5V etc.)
220pF—100pF

GNM
10pF—2.2uF

GRM (COG)
0.1pF-0.1pF

GRM (U2J etc.)

LLL
2200pF-10pF

LLA/LLM (From 1GHz)
0.01pF—4.7uF

ERB (IMHz to 1GHz)
0.5pF—1000pF

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

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

GMA 100pF—0.47pF
GMD 100pF—1pF

GRM (ZLM)
1000pF, 1500pF

GRM (U2J)
10pF—10000pF

GRM (CO0G)
5pF—47pF

GRM (X7R)
220pF—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-33000pF

GA2
470pF-0.1pF

GCM (X7R etc.)
0.5puF-10pF

GCM (COG etc.)
220pF—10pF

GCM (U2J)
10pF—10000pF
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Chip Monolithic Ceramic Capacitors mulRata

for General Purpose GRM Series (Temperature Compensating Type)

Dimensions (mm)

Part Number L W T o T
u Features GRMO022 0.4 +0.02|0.2 +0.02| 0.2 £0.02 |0.07 to 0.14| 0.13
1. Highter resistance of solder-leaching due to GRMO33 [0.6+0.03[0.3+0.03/ 0.30.03 [ 0.1t00.2 | 0.2
. . - . GRM15X 0.25+0.05
the Ni-barriered termination, applicable for GRM153 |1.040.05|05 0,05 0.320,03 | 11003 | 04 ' .
reflow-soldering, and flow-soldering GRM155 05005 0.1510035| 03 ¥ -
Mlﬁ*-o:l 0.8+0.1 05+0-0.1 0.2t00.5 | 0.5 T '-
(GRM18/21/31 type only). GRM188*| " | TP T [ 08x04 | Y| ¢ Z x &
2. The GRM series is lead free product. GRM216 | 06101 . &
. . . _GRM219 | 2.0£0.1 [1.250.1 085101 02t00.7 | 0.7 -
3. Smaller size and higher capacitance value. _GRM21A | 1.0+0/-02
. o . GRM21B 12501
4. High reliability and no polarity. GRM316 06401
5. Excellent pulse responsibility and noise reduction RN 32015102015 08550} 31008 | 15 et
due to the low impedance at high frequency. GRM3LC [32:0.2 | 1602 | 1602
Lo . . GRM329 0.85£0.1
6. The GRM series is available in paper or embossed “GRM32A | 10401-02 B
tape and reel packaging for automatic placement. _GRM32M | 115401 h[
e ; CRMS2N | 3 5403 | 25502 (222015} gapin | 10— ‘
Bulk case packaging is also available for GRM32C | 757 | “? 5 4 T1gs02 | 7T | - W
_ GRM32R 1802
GRM15/18/21(T=0.6,1.25). GRM32D s
7. Ta replacement. GRM32E 2510.2

* Bulk Case : 1.6 £0.07(L)X 0.8 0.07(W)X 0.8 £0.07(T)

m Applications
General electronic equipment

Temperature Compensating Type COG(5C) Characteristics

Part Number GRMO02 GRMO03 GRM15
L x W [EIA] 0.4x0.2 [01005] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Vot 2 63 2 5
TC C0G CoG C0G CoG
(5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
0.10pF(R10) | W,B 0.3(3) 0.5(5)
0.20pF(R20) | W,B 0.2(2) 0.3(3) 0.5(5)
0.30pF(R30) | W, B 0.2(2) 0.3(3) 0.5(5)
0.40pF(R40) | W, B 0.2(2) 0.3(3) 0.5(5)
0.50pF(R50) | W, B 0.2(2) 0.3(3) 0.5(5)
0.60pF(R60) | W, B 0.2(2) 0.3(3) 0.5(5)
0.70pF(R70) | W,B 0.2(2) 0.3(3) 0.5(5)
0.80pF(R80) | W,B 0.2(2) 0.3(3) 0.5(5)
0.90pF(R90) | W, B 0.2(2) 0.3(3) 0.5(5)
1.0pF(1R0O) (W, B,C 0.2(2) 0.3(3) 0.5(5)
1.1pF(1R1) |W,B,C 0.2(2) 0.3(3) 0.5(5)
1.2pF(1R2) (W, B,C 0.2(2) 0.3(3) 0.5(5)
1.3pF(1R3) (W, B,C 0.2(2) 0.3(3) 0.5(5)
1.4pF(1R4) |W, B, C 0.2(2) 0.3(3) 0.5(5)
1.5pF(1R5) (W, B, C 0.2(2) 0.3(3) 0.5(5)
1.6pF(1R6) (W, B, C 0.2(2) 0.3(3) 0.5(5)
1.7pF(1R7) |W, B, C 0.2(2) 0.3(3) 0.5(5)
1.8pF(1R8) (W, B, C 0.2(2) 0.3(3) 0.5(5)
1.9pF(1R9) (W, B,C 0.2(2) 0.3(3) 0.5(5)
2.0pF(2RO) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.1pF(2R1) |W,B,C 0.2(2) 0.3(3) 0.5(5)
2.2pF(2R2) |W,B,C 0.2(2) 0.3(3) 0.5(5)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.

Continued on the following page.
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Part Number GRMO02 GRMO03 GRM15
L x W [EIA] 0.4x0.2 [01005] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt, 2 83 2 2
TC CoG C0G CoG C0G
(5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
2.3pF(2R3) |W,B,C 0.2(2) 0.3(3) 0.5(5)
2.4pF(2R4) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.5pF(2R5) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.6pF(2R6) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.7pF(2R7) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.8pF(2R8) |W, B, C 0.2(2) 0.3(3) 0.5(5)
2.9pF(2R9) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.0pF(3RO) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.1pF(3R1) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.2pF(3R2) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.3pF(3R3) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.4pF(3R4) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.5pF(3R5) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.6pF(3R6) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.7pF(3R7) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.8pF(3R8) |W,B,C 0.2(2) 0.3(3) 0.5(5)
3.9pF(3R9) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.0pF(4R0) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.1pF(4R1) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.2pF(4R2) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.3pF(4R3) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.4pF(4R4) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.5pF(4R5) |W, B, C 0.2(2) 0.3(3) 0.5(5)
4.6pF(4R6) |W, B, C 0.2(2) 0.3(3) 0.5(5)
4.7pF(4R7) |W,B,C 0.2(2) 0.3(3) 0.5(5)
4.8pF(4R8) |W, B, C 0.2(2) 0.3(3) 0.5(5)
4.9pF(4R9) |W,B,C 0.2(2) 0.3(3) 0.5(5)
5.0pF(5R0) |W, B, C 0.2(2) 0.3(3) 0.5(5)
5.1pF(5R1) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.2pF(5R2) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.3pF(5R3) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.4pF(5R4) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.5pF(5R5) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.6pF(5R6) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.7pF(5R7) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.8pF(5R8) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
5.9pF(5R9) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.0pF(6R0O) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.1pF(6R1) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.2pF(6R2) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.3pF(6R3) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.4pF(6R4) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.5pF(6R5) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.6pF(6R6) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.7pF(6R7) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.8pF(6R8) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
6.9pF(6R9) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.0pF(7R0) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.1pF(7R1) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.2pF(7R2) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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Part Number GRMO02 GRMO03 GRM15
L x W [EIA] 0.4x0.2 [01005] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt, 2 83 2 2
TC CoG C0G CoG C0G
(5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
7.3pF(7R3) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.4pF(7R4) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.5pF(7R5) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.6pF(7R6) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.7pF(7R7) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.8pF(7R8) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
7.9pF(7R9) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.0pF(8RO) | W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.1pF(8R1) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.2pF(8R2) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.3pF(8R3) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.4pF(8R4) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.5pF(8R5) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.6pF(8R6) | W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.7pF(8R7) | W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.8pF(8R8) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
8.9pF(8R9) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.0pF(9R0O) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.1pF(9R1) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.2pF(9R2) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.3pF(9R3) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.4pF(9R4) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.5pF(9R5) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.6pF(9R6) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.7pF(9R7) |W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.8pF(9R8) | W,B,C,D 0.2(2) 0.3(3) 0.5(5)
9.9pF(9R9) | W,B,C,D 0.2(2) 0.3(3) 0.5(5)
10pF(100) J 0.2(2) 0.3(3) 0.5(5)
12pF(120) J 0.2(2) 0.3(3) 0.5(5)
15pF(150) J 0.2(2) 0.3(3) 0.5(5)
18pF(180) J 0.2(2) 0.3(3) 0.5(5)
22pF(220) J 0.2(2) 0.3(3) 0.5(5)
27pF(270) J 0.2(2) 0.3(3) 0.5(5)
33pF(330) J 0.2(2) 0.3(3) 0.5(5)
39pF(390) J 0.2(2) 0.3(3) 0.5(5)
47pF(470) J 0.2(2) 0.3(3) 0.5(5)
56pF(560) J 0.2(2) 0.3(3) 0.5(5)
68pF(680) J 0.2(2) 0.3(3) 0.5(5)
82pF(820) J 0.2(2) 0.3(3) 0.5(5)
100pF(101) J 0.2(2) 0.3(3) 0.5(5)
120pF(121) J 0.5(5)
150pF(151) J 0.5(5)
180pF(181) J 0.5(5)
220pF(221) J 0.5(5)
270pF(271) J 0.5(5)
330pF(331) J 0.5(5)
390pF(391) J 0.5(5)
470pF(471) J 0.5(5)
560pF(561) J 0.5(5)
680pF(681) J 0.5(5)

The part numbering code is shown in ().

Dimensions are shown in mm and Rated Voltage in Vdc.
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Part Number GRMO02 GRMO03 GRM15
L x W [EIA] 0.4x0.2 [01005] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt, 2 83 2 2
TC C0G C0oG C0G CoG
(5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
820pF(821) J 0.5(5)
1000pF(102) J 0.5(5)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
Part Number GRM18 GRM31
L x W [EIA] 1.6x0.8 [0603] 2.0 x1.25 [0805] 3.2x1.6 [1206]
Rated Vot A @) A i) n) @
TC CO0G CO0G C0G CO0G C0G C0G
(5C) (5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
0.10pF(R10) B 0.8(8)
0.20pF(R20) B 0.8(8)
0.30pF(R30) C 0.8(8)
0.40pF(R40) C 0.8(8)
0.50pF(R50) C 0.8(8) 0.8(8)
0.60pF(R60) C 0.8(8) 0.8(8)
0.70pF(R70) C 0.8(8) 0.8(8)
0.80pF(R80) C 0.8(8) 0.8(8)
0.90pF(R90) C 0.8(8) 0.8(8)
1.0pF(1R0) C 0.8(8) 0.8(8)
2.0pF(2R0) C 0.8(8) 0.8(8)
3.0pF(3R0) C 0.8(8) 0.8(8)
4.0pF(4R0) C 0.8(8) 0.8(8)
5.0pF(5R0) C 0.8(8) 0.8(8)
6.0pF(6R0) D 0.8(8) 0.8(8)
7.0pF(7R0) D 0.8(8) 0.8(8)
8.0pF(8RO) D 0.8(8) 0.8(8)
9.0pF(9R0) D 0.8(8) 0.8(8)
10pF(100) J 0.8(8) 0.8(8)
12pF(120) J 0.8(8) 0.8(8)
15pF(150) J 0.8(8) 0.8(8)
18pF(180) J 0.8(8) 0.8(8)
22pF(220) J 0.8(8) 0.8(8)
27pF(270) J 0.8(8) 0.8(8)
33pF(330) J 0.8(8) 0.8(8)
39pF(390) J 0.8(8) 0.8(8)
47pF(470) J 0.8(8) 0.8(8)
56pF(560) J 0.8(8) 0.8(8)
68pF(680) J 0.8(8) 0.8(8)
82pF(820) J 0.8(8) 0.8(8)
100pF(101) J 0.8(8) 0.8(8)
120pF(121) J 0.8(8) 0.8(8)
150pF(151) J 0.8(8) 0.8(8)
180pF(181) J 0.8(8) 0.8(8)
220pF(221) J 0.8(8) 0.8(8)
270pF(271) J 0.8(8) 0.8(8)
330pF(331) J 0.8(8) 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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Part Number

GRM18

GRM21

GRM31

L x W [EIA] 1.6x0.8 [0603] 2.0 x1.25 [0805] 3.2x1.6 [1206]
Rated Vot A i) A @) n) an
TC CO0G CoG C0G CO0G CoG C0G
(5C) (5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
390pF(391) J 0.8(8) 0.8(8)
470pF(471) J 0.8(8) 0.8(8)
560pF(561) J 0.8(8) 0.8(8)
680pF(681) J 0.8(8) 0.8(8)
820pF(821) J 0.8(8) 0.8(8)
1000pF(102) J 0.8(8) 0.8(8)
1200pF(122) J 0.8(8) 0.8(8)
1500pF(152) J 0.8(8) 0.8(8)
1800pF(182) J 0.8(8) 0.6(6)
2200pF(222) J 0.8(8) 0.6(6)
2700pF(272) J 0.8(8) 0.6(6)
3300pF(332) J 0.8(8) 0.6(6)
3900pF(392) J 0.8(8) 0.85(9)
4700pF(472) J 0.6(6) 0.85(9)
5600pF(562) J 0.85(9) 0.85(9)
6800pF(682) J 0.85(9) 0.85(9)
8200pF(822) J 0.85(9) 0.85(9)
10000pF(103) J 0.85(9) 0.85(9)
12000pF(123) J 0.85(9)
15000pF(153) J 0.85(9)
18000pF(183) J 1.25(B)
22000pF(223) J 1.25(B)
27000pF(273) J 0.85(9)
33000pF(333) J 0.85(9)
39000pF(393) J 0.85(9)
47000pF(473) J 1.15(M)
56000pF(563) J 1.15(M)
68000pF(683) J 1.6(C)
82000pF(823) J 1.6(C)
0.10pF(104) J 1.6(C)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.

Temperature Compensating Type COG(5C) Characteristics Low Profile

Part Number

GRM15

L x W [EIA] 1.0x0.5 [0402]
Rated Volt. (fg)
TC %5(2:(?
Capacitance, Capacitance Tolerance and T Dimension
120pF(121) J 0.3(3)
150pF(151) J 0.3(3)
180pF(181) J 0.3(3)
220pF(221) J 0.3(3)
270pF(271) J 0.3(3)
330pF(331) J 0.3(3)
390pF(391) J 0.3(3)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.

Continued on the following page.
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Part Number GRM15
L x W [EIA] 1.0x0.5 [0402]
Rated Volt. (fg)
TC (CSOCG)
Capacitance, Capacitance Tolerance and T Dimension
470pF(a71) | 0| 0.3(3)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
Temperature Compensating Type U2J(7U) Characteristics
Part Number GRMO3 GRM15 GRM18 GRM21 GRM31
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206]
Rated Volt (fg) (fg) (fg) (%2) (fg) (%2) (?3) (%/2) (fg)
TC u2J u2J u2J u2J u2J u2J u2J u2J u2J
(7U) (7V) (7V) (7V) (7V) (7U) (7V) (7Y) (7V)
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(1RO) C 0.3(3) 0.5(5) 0.8(8)
2.0pF(2R0) C 0.3(3) 0.5(5) 0.8(8)
3.0pF(3R0) C 0.3(3) 0.5(5) 0.8(8)
4.0pF(4R0) C 0.3(3) 0.5(5) 0.8(8)
5.0pF(5R0) C 0.3(3) 0.5(5) 0.8(8)
6.0pF(6R0) D 0.3(3) 0.5(5) 0.8(8)
7.0pF(7R0) D 0.3(3) 0.5(5) 0.8(8)
8.0pF(8RO) D 0.3(3) 0.5(5) 0.8(8)
9.0pF(9R0) D 0.3(3) 0.5(5) 0.8(8)
10pF(100) J 0.3(3) 0.5(5) 0.8(8)
12pF(120) J 0.3(3) 0.5(5) 0.8(8)
15pF(150) J 0.3(3) 0.5(5) 0.8(8)
18pF(180) J 0.3(3) 0.5(5) 0.8(8)
22pF(220) J 0.3(3) 0.5(5) 0.8(8)
27pF(270) J 0.3(3) 0.5(5) 0.8(8)
33pF(330) J 0.3(3) 0.5(5) 0.8(8)
39pF(390) J 0.3(3) 0.5(5) 0.8(8)
47pF(470) J 0.3(3) 0.5(5) 0.8(8)
56pF(560) J 0.3(3) 0.5(5) 0.8(8)
68pF(680) J 0.3(3) 0.5(5) 0.8(8)
82pF(820) J 0.3(3) 0.5(5) 0.8(8)
100pF(101) J 0.3(3) 0.5(5) 0.8(8)
120pF(121) J 0.5(5) 0.8(8)
150pF(151) J 0.5(5) 0.8(8)
180pF(181) J 0.5(5) 0.8(8)
220pF(221) J 0.8(8)
270pF(271) J 0.8(8)
330pF(331) J 0.8(8)
390pF(391) J 0.8(8)
470pF(471) J 0.8(8)
560pF(561) J 0.8(8)
680pF(681) J 0.8(8)
1000pF(102) J 0.8(8)
1200pF(122) J 0.5(5) 0.8(8)
1500pF(152) J 0.5(5) 0.8(8)
1800pF(182) J 0.5(5) 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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Part Number GRMO03 GRM15 GRM21 GRM31
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206]
Ratted Volt i+ 8 ) aA ) aA e i e
TC u2J u2J u2J u2J u2J u2J u2J u2J u2J
(7V) (7V) (7V) (7V) (7V) (7V) (7V) (7V) (7V)
Capacitance, Capacitance Tolerance and T Dimension
2200pF(222) J 0.5(5) 0.8(8)
2700pF(272) J 0.5(5) 0.8(8)
3300pF(332) J 0.5(5) 0.8(8)
3900pF(392) J 0.5(5) 0.8(8)
4700pF(472) J 0.5(5) 0.8(8)
5600pF(562) J 0.8(8)
6800pF(682) J 0.8(8)
8200pF(822) J 0.8(8)
10000pF(103) J 0.8(8)
12000pF(123) J 0.8(8) 0.6(6)
15000pF(153) J 0.8(8) 0.6(6)
18000pF(183) J 0.8(8) 0.6(6)
22000pF(223) J 0.8(8) 0.85(9)
27000pF(273) J 0.85(9)
33000pF(333) J 1.0(A)
39000pF(393) J 1.25(B)
47000pF(473) J 1.25(B)
56000pF(563) J 0.85(9 0.85(9)
68000pF(683) J 1.25(B 1.15(M)
82000pF(823) J 1.25(B 1.15(M)
0.10uF(104) J 1.25(B 1.15(M)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
Temperature Compensating Type P2H(6P) Characteristics
Part Number GRM15 GRM18
L x W [EIA] 1.0x0.5 [0402] 1.6x0.8 [0603]
Rated Volt. (fg) (fg)
T 6P) 6P)
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(1R0) C 0.5(5) 0.8(8)
2.0pF(2R0) C 0.5(5) 0.8(8)
3.0pF(3R0) C 0.5(5) 0.8(8)
4.0pF(4R0) c 0.5(5) 0.8(8)
5.0pF(5R0) C 0.5(5) 0.8(8)
6.0pF(6R0) D 0.5(5) 0.8(8)
7.0pF(7R0) D 0.5(5) 0.8(8)
8.0pF(8RO) D 0.5(5) 0.8(8)
9.0pF(9R0) D 0.5(5) 0.8(8)
10pF(100) J 0.5(5) 0.8(8)
12pF(120) J 0.5(5) 0.8(8)
15pF(150) J 0.5(5) 0.8(8)
18pF(180) J 0.5(5) 0.8(8)
22pF(220) J 0.5(5) 0.8(8)
27pF(270) J 0.5(5) 0.8(8)
33pF(330) J 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.

Continued on the following page.
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Part Number GRM15 GRM18
1 L x W [EIA] 1.0x0.5 [0402] 1.6x0.8 [0603]
50 50

Rated Volt. (1H) (1H)

P2H P2H
e (6P) (6P)

Capacitance, Capacitance Tolerance and T Dimension

39pF(390) | J 0.8(8)
ATpF@A470) | 3 0.8(8)
56pF(560) | J 0.8(8)
68pF(680) | J 0.8(8)
82pF(820) | J 0.8(8)
100pF(101) | J 0.8(8)
120pF(121) | J 0.8(8)
150pF(151) | J 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.

Temperature Compensating Type R2H(6R) Characteristics

Part Number GRMO03 GRM15 GRM18
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603]
Rated Volt. (%g) (fg) (fg)
e (oR) (&R) (oR)
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(1R0) C 0.3(3) 0.5(5) 0.8(8)
2.0pF(2R0) C 0.3(3) 0.5(5) 0.8(8)
3.0pF(3R0O) C 0.3(3) 0.5(5) 0.8(8)
4.0pF(4R0) C 0.3(3) 0.5(5) 0.8(8)
5.0pF(5R0) C 0.3(3) 0.5(5) 0.8(8)
6.0pF(6R0) D 0.3(3) 0.5(5) 0.8(8)
7.0pF(7R0) D 0.3(3) 0.5(5) 0.8(8)
8.0pF(8RO) D 0.3(3) 0.5(5) 0.8(8)
9.0pF(9R0) D 0.3(3) 0.5(5) 0.8(8)
10pF(100) J 0.3(3) 0.5(5) 0.8(8)
12pF(120) J 0.3(3) 0.5(5) 0.8(8)
15pF(150) J 0.3(3) 0.5(5) 0.8(8)
18pF(180) J 0.3(3) 0.5(5) 0.8(8)
22pF(220) J 0.3(3) 0.5(5) 0.8(8)
27pF(270) J 0.3(3) 0.5(5) 0.8(8)
33pF(330) J 0.3(3) 0.5(5) 0.8(8)
39pF(390) J 0.3(3) 0.8(8)
47pF(470) J 0.3(3) 0.8(8)
56pF(560) J 0.3(3) 0.8(8)
68pF(680) J 0.3(3) 0.8(8)
82pF(820) J 0.3(3) 0.8(8)
100pF(101) J 0.3(3) 0.8(8)
120pF(121) J 0.8(8)
150pF(151) J 0.8(8)
180pF(181) J 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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Temperature Compensating Type S2H(6S) Characteristics

Part Number GRMO03 GRM15 GRM18
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603]
Rated Volt. (%g) (fg) (fg)
e & & @
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(1R0) C 0.3(3) 0.5(5) 0.8(8)
2.0pF(2R0) C 0.3(3) 0.5(5) 0.8(8)
3.0pF(3R0) C 0.3(3) 0.5(5) 0.8(8)
4.0pF(4R0) C 0.3(3) 0.5(5) 0.8(8)
5.0pF(5R0) c 0.3(3) 0.5(5) 0.8(8)
6.0pF(6R0) D 0.3(3) 0.5(5) 0.8(8)
7.0pF(7R0) D 0.3(3) 0.5(5) 0.8(8)
8.0pF(8RO) D 0.3(3) 0.5(5) 0.8(8)
9.0pF(9R0) D 0.3(3) 0.5(5) 0.8(8)
10pF(100) J 0.3(3) 0.5(5) 0.8(8)
12pF(120) J 0.3(3) 0.5(5) 0.8(8)
15pF(150) J 0.3(3) 0.5(5) 0.8(8)
18pF(180) J 0.3(3) 0.5(5) 0.8(8)
22pF(220) J 0.3(3) 0.5(5) 0.8(8)
27pF(270) J 0.3(3) 0.5(5) 0.8(8)
33pF(330) J 0.3(3) 0.5(5) 0.8(8)
39pF(390) J 0.3(3) 0.5(5) 0.8(8)
47pF(470) J 0.3(3) 0.8(8)
56pF(560) J 0.3(3) 0.8(8)
68pF(680) J 0.3(3) 0.8(8)
82pF(820) J 0.3(3) 0.8(8)
100pF(101) J 0.3(3) 0.8(8)
120pF(121) J 0.8(8)
150pF(151) J 0.8(8)
180pF(181) J 0.8(8)
220pF(221) J 0.8(8)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
Temperature Compensating Type T2H(6T) Characteristics
Part Number GRMO03 GRM15 GRM18
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603]
Rated Volt. (fg) (fg) (15_80
T & B &
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(1R0) C 0.3(3) 0.5(5) 0.8(8)
2.0pF(2R0) c 0.3(3) 0.5(5) 0.8(8)
3.0pF(3R0) C 0.3(3) 0.5(5) 0.8(8)
4.0pF(4R0) C 0.3(3) 0.5(5) 0.8(8)
5.0pF(5R0) C 0.3(3) 0.5(5) 0.8(8)
6.0pF(6R0) D 0.3(3) 0.5(5) 0.8(8)
7.0pF(7R0) D 0.3(3) 0.5(5) 0.8(8)
8.0pF(8RO) D 0.3(3) 0.5(5) 0.8(8)

The part numbering code is shown in ().

Dimensions are shown in mm and Rated Voltage in Vdc.

Continued on the following page.
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Part Number GRMO03 GRM15 GRM18
1 L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402] 1.6x0.8 [0603]
Rated Volt. (fg) (fg) (15_2)
e @n e en
Capacitance, Capacitance Tolerance and T Dimension
9.0pF(9R0) D 0.3(3) 0.5(5) 0.8(8)
10pF(100) J 0.3(3) 0.5(5) 0.8(8)
12pF(120) J 0.3(3) 0.5(5) 0.8(8)
15pF(150) J 0.3(3) 0.5(5) 0.8(8)
18pF(180) J 0.3(3) 0.5(5) 0.8(8)
22pF(220) J 0.3(3) 0.5(5) 0.8(8)
27pF(270) J 0.3(3) 0.5(5) 0.8(8)
33pF(330) J 0.3(3) 0.5(5) 0.8(8)
39pF(390) J 0.3(3) 0.5(5) 0.8(8)
47pF(470) J 0.3(3) 0.5(5) 0.8(8)
56pF(560) J 0.3(3) 0.5(5) 0.8(8)
68pF(680) J 0.3(3) 0.5(5) 0.8(8)
82pF(820) J 0.3(3) 0.5(5) 0.8(8)
100pF(101) J 0.3(3) 0.5(5) 0.8(8)
120pF(121) J 0.8(8)
150pF(151) J 0.8(8)
180pF(181) J 0.8(8)
220pF(221) J 0.8(8)
270pF(271) J 0.8(8)
330pF(331) J 0.8(8)
390pF(391) J 0.8(8)
470pF(471) J 0.8(8)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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Chip Monolithic Ceramic Capacitors

for General Purpose GRM Series (High Dielectric Constant Type)

mulRata

Part Number Dimensions (mm)
L W T e g min.
u Features GRMO022 0.4 +0.02|0.2 +0.02| 0.2 +0.02 |0.07 to 0.14| 0.13
1. Highter resistance of solder-leaching due to GRMO033 |0.6+0.03{0.3£0.03| 0.30.03 | 0.1t0 0.2 | 0.2
. . - . GRM15X 0.250.05
the Ni-barriered termination, applicable for "GRM153 |1.0£0.05|0.5+0.05] 0.34003 | 1103 | 04 . .
reflow-soldering, and flow-soldering GRM155 05005 0.1510035| 03 ¥ -
Mlﬁwl 0.80.1 05+0/0.1 02t005 | 05 T .-
(GRM18/21/31 type only). GRM188*| " | TP T [ 08x04 | Y| ¢ Z x &
o GRM216 0620.1 &
2. The GRM. series |s.Iead free product. GRM219 |, | fosssor] o | o .
3. Smaller size and higher capacitance value. _GRM21A | 1.0+0/-02
. - . GRM21B 125201
4. High reliability and no polarity. GRM316 06401
5. Excellent pulse responsibility and noise reduction RN 32015102015 08580} 31008 | 15 et
due to the low impedance at high frequency. GRM3LC [32:0.2 | 1602 | 1602
6. The GRM series is available in paper or embossed % 1%8501,?52
tape and reel packaging for automatic placement. % 11-3155?-115 *[
—_— == a 0. i ——————i | d
Bulk case packaging is also available for GRM32C | 32103 | 25202 15755 03min. | 10 r w
- GRM32R 1.80.2
GRM15/18/21(T=0.6,1.25). GRM32D | 0502
7. Ta replacement. GRM32E 2540.2
* Bulk Case : 1.6 +0.07(L)X0.8 +0.07(W)X0.8 £0.07(T)
m Applications
General electronic equipment
High Dielectric Constant Type X5R(R6) Characteristics
Part Number GRM02 | GRMO3 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] 0.40.2 [01005]| 0.6x0.3 [0201] | 1.0x0.5 [0402] 1.6x0.8 [0603] 2x1.25 [805] 3.2x1.6 [1206]  [3.2x25[1210]
Rated Volt 10 {63 10 | 63|50 | 16 | 10 | 50 | 25| 16 | 10 |63 | 25 | 16 | 6.3 | 50 | 25 | 16 | 6.3 | 25 | 16
’ (LA) [ (0J) [(1A) | (0J) [(AH) | (1C) | (1A) [(IH) | (1E) | (1C) [ (1A) | (0J) | (1E) [(1C) | (0J) | (IH) | (1E) [(1C)| (0) | (1E) | (1C)
TC X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R
(R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6)
Capacitance, Capacitance Tolerance and T Dimension
68pF K 0.2
(680) (2)
100pF K 0.2
(101) (2
150pF K 0.2
(151) 2
220pF K 0.2
(221) @]
330pF K 0.2
(331) (2
470pF K 0.2
(471) 2
680pF K 0.2*
(681) 2
1000pF K 0.2* 0.5 0.8
(102) @ (5) @)
1500pF K 0.2*| 0.3
(152) @

The part numbering code is shown in ().

Dimensions are shown in mm and Rated Voltage in Vdc.

*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
**: In case of Rated Volt.6.3V, Capacitance Tolerance should be M.
GRM21B Series 6.3V/22uF (L: 2.0+0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRMB3I1C Series 6.3V/100pF (L: 3.2+0.3, W: 1.6+0.3, T: 1.6+0.3mm)

Continued on the following page.
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Part Number GRMO02 GRMO03 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] 0.4x0.2 [02005]| 0.6x0.3[0201] | 1.0X0.5 [0402] 1.6x0.8 [0603] 2x1.25 [805] 3.2x1.6 [1206]  |3.2x25[1210]
Rated Volt 10 |63 | 10 |63 |50 | 16 | 10 | 50 | 25 | 16 | 10 |63 | 25 | 16 | 6.3 | 50 | 25 | 16 | 6.3 | 25 | 16
: (1A) [ (0J) | (1A)| (0J) | (1H) | (1C) | (1A) | (AH) | (AE) | (1C) | (1A) | (0J) | (1E) | (1C)| (0J) | (1H) | (1E) | (1C)| (0J) | (AE) | (1C)
TC X5R | X5R | X5R [ X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R | X5R
(R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6) | (R6)
Capacitance, Capacitance Tolerance and T Dimension
2200pF K 0.2*] 0.3 0.5 0.8
(222) @6 (5) @)
3300pF | 0.2*| 0.3
(332) @10
4700pF K 0.2x] 0.3 0.5 0.8
(472) @ |6 O @)
6800pF K 0.2*] 0.3
(682) @ |6
10000pF K 0.2*] 0.3 0.5 0.8
(103) @16 ) ®
15000pF K 0.3*
(153) (3)
22000pF K 0.3* 0.5 0.8
(223) @) () @)
33000pF K 0.3* 0.5
(333) ® )
47000pF K 0.3* 0.5
(473) ©) )
68000pF K 0.3* 0.5
(683) ®3) (5)
0.0uF | 0.3* 0.5 0.8
(104) ® ) ®
0.15pF K 0.5* 0.8
(154) (5) 8)
0.22pF K 0.5* 0.8
(224) (5) ®)
0.33uF | 0.5%
(334) (5)
0.47uF K 0.5* 0.8*
(474) (5) ®)
0.68pF K 0.5*
(684) (5)
WF | 0.5% 0.8*
(105) ©) ®
2.2uF K 0.8* 1.25* 16
(225) 8) B) ©
4.7uF K 0.8* |1.25*
(475) ® | (B)
10MF | o ppes 0.8* 1.25+ 1.6%
(106) | ® (B) ©
22uF M 1.25% 1.6* 2.5%
(226) (B) (©) (E)
ATuF M 1.6* 2.5%
(476) © (E)
1004F |, 1.6*
(107) (C)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
**: In case of Rated Volt.6.3V, Capacitance Tolerance should be M.
GRM21B Series 6.3V/22uF (L: 2.0+0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRMB3I1C Series 6.3V/100pF (L: 3.2+0.3, W: 1.6+0.3, T: 1.6+0.3mm)
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High Dielectric Constant Type X6S/X6T(C8/D8) Characteristics

CO2E.pdf
08.9.1

Part Number GRMO03 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] 0.6x0.3 [0201] | 1.0x0.5 [0402] | 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206] 3.2x2.5 [1210]
Rated Volt 6.3 4 6.3 4 10 4 25 10 4 10 4 10 6.3
' ©J) | (0G) | (0J) | (0G) | (1A) | (0G) | (1E) | (1A) | (0G) | (1A) (0G) (1A) | (09)
TC X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6T X6S X6S
(C8) (C8) (C8) (C8) (C8) (C8) (C8) (C8) (C8) (C8) (C8) (D8) (C8) (C8)
Capacitance, Capacitance Tolerance and T Dimension
15000pF(153) K 0.3%3)
22000pF(223) K 0.3%3)
33000pF(333) K 0.3%3)
47000pF(473) K 0.3%3)
0.10uF(104) K 0.3%3)
0.15uF(154) K 0.5%5)
0.22uF(224) K 0.5%(5)
0.33uF(334) K 0.5%(5)
0.47uF(474) K 0.5%(5)
0.68uF(684) K 0.5%(5)
1.0pF(105) K 0.5%5)
2.2uF(225) K 0.8%(8)
4.7UF(475) K 0.8%(8) |1.25%(B)
10pF(106) K 1.25%B)
221F(226) M 1.25%B)| 1.6*(C)
4TUF(476) M 1.6*C) 2.5%E)
100uF(107) M 1.6*(C) 2.5%E)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
GRM21B Series 4V/22yF (L: 2.0+0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRM31C Series 4V/100pF (L: 3.2+0.3, W: 1.6+0.3, T: 1.6+0.3mm)
High Dielectric Constant Type X7R/X7T/X7U(R7/D7/E7) Characteristics
Part Number CRMI GRMO3 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] Bitn0.6x0.3 [0201]| 1.0x0.5 [0402] |  1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206] 3.2x2.5 [1210]
Rated Volt 10| 25|16 | 10 |100| 50 | 25| 16 |100| 50 | 25| 16 | 10 {100/ 50 | 25 |16 | 10 | 4 |100{50 | 25| 10| 4 |100|50 |10 |6.3| 4
’ (1A)|(1E)|(1C)|(1A)|(2A)|(1H)|(1E)|(1C)|(2A)|(1H)|(1E)(1C)|(1A)[(2A)|(1H)|(1E)|(1C)|(1A)|(0G)|(2A)|(1H)| (LE) [(LA)[(0G)|(2A)|(1H)|(1A)| (0J)|(0G)
TC XTRIX7TRXTRIX7RX7TRIX7RX7RIX7RIX7RIX7TRIX7RX7RIX7RX7RIX7TRIX7RX7RIX7RIX7UX7R X7RIX7RIX7RIX7TUX7RX7TRIX7R|X7T X7U
(R7)R7)(R7)(RT)|R7)|(RD|R7)(R7T)(R7)|(R7)|(RT|(R7)|(R7)|(R7)|(R7)|(RT)(R7)|(RT)(E7)|(R7)|(R7)|(R7)|(R7)|(E7)|(R7)|(R7)|(R7)|(D7)|(E7)
Capacitance, Capacitance Tolerance and T Dimension
68pF K 0.2
(680) )
100pF K 0203
(101) @@
150pF K 0203
(151) @ |G
220pF K 0203 05]05 08108
(221) @@ ONNE) © 1]
330pF K 0203 05]05 08108
(331) @@ () | ®) ® 1]
470pF K 0203 05]05 08108
(471) @ |G ®) | 6 ®®

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
GRM21B Series 100V/0.47uF, 25V/2.2uF, 16V/4.7uF, 10V/10uF, 4V/22pF (L: 2.0£0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRM31M Series 100V/0.68pF, 25V/2.2uF (L: 3.2+0.2, W: 1.6+0.2, T: 1.15+0.15mm)

Continued on the following page.
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Part Number CRMI - GRMO3 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] hin0.6x0.3 [0201]| 1.0x0.5 [0402] |  1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206] 3.2x2.5 [1210]
Rated Volt 10| 25| 16|10 100|150 | 25 | 16 |100| 50 | 25| 16 | 10 |100/50 | 25 |16 |10 | 4 |100{ 50 | 25|10 | 4 |100|/50 |10 |6.3| 4
: (1A)[(1E)|(1C)|(1A)((2A)|(1H)|(1E)|(1C)|(2A)|(1H)|(1E)|(1C)|(LA)|(2A)|(1H)|(1E)|(1C)|(1A)|(0G)|(2A)|(1H)|(1E) ((1A)|(0G)|(2A) (1H)|(1A)|(03)|(0G)
TC XTRIX7TRXTRIX7TRX7TRIX7R X7RIX7RIX7RIX7TRIX7RX7RIX7RX7RIX7TRX7RIX7RIX7RIX7UX7R X7RIX7RX7RIX7UX7RX7R|X7R|X7T X7U
(R7RDRD(R?)|(R7)(R7)(R7)|(R7)|(R7)|(R7)(R7)(R7)|(R7)|[(R7)|(R7)|(R7)|(R7)|(R7)|(E7)|(R7)|(R7)|(R7)|(R7)|(E7)|(R7)|(R7)|(R7)|(D7)|(E7)
Capacitance, Capacitance Tolerance and T Dimension
680pF K 0.3 05|05 0808
(681) @ © | ©) 8]
1000pF K 03 05|05 0808
(102) ® ®) | ® ] ®
1500pF K 0.3 05|05 0808
(152) @ © | 6 ®1®
2200pF K 0.3 05|05 0808
(222) @ © | ©) 8] ®
3300pF K 0.3 05|05 0808
(332) ®) ®) | ©) (ORNG)
4700pF K 0305|105 0808
(472) @66 ®1®
6800pF K 03 0.5 0808
(682) ©) ® 8] ®
10000pF K 0.3 0.5 0808
(103) ©) ® 8]
15000pF K 0.5 0.8 1.25
(153) ® @ (8)
22000pF K 0.5 0.8 1.25
(223) (5) ®) (B)
33000pF K 0.5 0.8 1.25
(333) () ® ()
47000pF K 0.5 0.8 1.25
(473) ®) @ (8)
68000pF K 05 0.8 115
(683) () ® (M)
0.10pF K 0508|038
(104) CRRCARG)
0.15pF K 0.8 1.25 1.15
(154) ® B) (M)
0.22pF K 0.8 1.0 1.25
(224) ® (A | B)
0.33pF K 0.8 1.0 10.85
(334) ® (A O
0.47uF K 0.8 1.251.25
(474) ® (B)| ®)
0.68pF K 0.8 0.85 1.15(1.15
(684) @ © (M) | (M)
1.0pF K 0.8* 1.25 1.6
(105) ® ®) ©
2.2uF K 0.8 1.254 115 25
(225) ® (B) (M) (E)
ATWF | 1.25¢ 16 25
(475) (B) © (E)
10pF K 1.25% 1.6*
(106) B ©
22uF M 1.254 16* 1.354
(226) (B) © N)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
GRMZ21B Series 100V/0.47uF, 25V/2.2pF, 16V/4.7uF, 10V/10pF, 4V/22pF (L: 2.0+0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRM31M Series 100V/0.68pF, 25V/2.2uF (L: 3.2+0.2, W: 1.6+0.2, T: 1.15+0.15mm)
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Part Number 02 GRMO03 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] hin0.6x0.3 [0201]| 1.0x0.5 [0402] |  1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206] 3.2x2.5 [1210]
Rated Volt 10 | 25|16 | 10 |100| 50 | 25 | 16 |100| 50 | 25| 16 | 10 |100| 50 | 25|16 | 10| 4 |100|50 |25 |10 | 4 |100|50 | 10 |6.3| 4
: (1A)|(1E)|(1C)|(1A)|(2A)|(1H)|(1E)|(1C)|(2A)|(1H)|(1E)|(1C)|(1A)|(2A)|(1H)|(LE)|(1C)|(1A)|(0G)|(2A)|(1H)|(LE) [(LA)[(0G)|(2A)|(1H)|(1A)| (0J)|(0G)
TC XTRIX7TRIX7TRIX7TRIX7TRX7TRX7RX7RX7RX7RIX7RIX7TRIX7RIX7RIX7TRIX7TRIX7RIX7RIX7UX7RIX7RX7RX7RX7UX7RIX7RX7R|X7T|X7U
(R7)|(R7)(R7)|(RT)|(R7)|(RD|(R7)(R7)|(R7)|(R7)|(R7)|(R7)|(R7)|(R7)|(R7)|(R7)(R7)|(R7)|(E7)|(R7)|(R7)|(R7)|(R7)|(E7)|(R7)|(R7)|(R7)|(D7)|(E7)
Capacitance, Capacitance Tolerance and T Dimension
47uF M 1.6* 2.5
(476) © (E)
100pF M 2.5*
(107) (3]
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
GRM21B Series 100V/0.47uF, 25V/2.2pF, 16V/4.7uF, 10V/10pF, 4V/22pF (L: 2.0£0.15, W: 1.25+0.15, T: 1.25+0.15mm)
GRM31M Series 100V/0.68uF, 25V/2.2pF (L: 3.2+0.2, W: 1.6+0.2, T: 1.15+0.15mm)
High Dielectric Constant Type Y5V(F5) Characteristics
Part Number GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] 1.0x0.5 [0402] 1.6x0.8 [0603] 2.0x1.25 [0805]| 3.2x1.6 [1206] | 3.2x2.5 [1210]
50 25 16 10 50 25 50 6.3 100
GALLIEIE (1H) (1E) (10) (1A) (1H) (1E) (1H) (0J) (2A)
TC Y5V Y5V Y5V Y5V Y5V Y5V Y5V Y5V Y5V
(F5) (F5) (F5) (F5) (F5) (F5) (F5) (F5) (F5)
Capacitance, Capacitance Tolerance and T Dimension
1000pF(102) 0.5(5) 0.8(8)
2200pF(222) z 0.5(5) 0.8(8)
4700pF(472) z 0.5(5) 0.8(8)
10000pF(103) z 0.5(5) 0.8(8)
22000pF(223) z 0.5(5) 0.8(8)
47000pF(473) z 0.5(5) 0.8(8)
0.10pF(104) z 0.5(5) 0.8(8) 1.35(N)
0.22uF(224) z .5(5) 0.8(8)
0.47uF(474) z .5(5) 0.8(8) 0.85(9)
1.0pF(105) z 0.5%(5)
100pF(107) z 1.6*C)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
High Dielectric Constant Type X5R(R6) Characteristics Low Profile
Part Number GRM15 GRM18 GRM21 GRM31
L x W [EIA] 1.0x0.5 [0402] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206]
4 16 6.3 25 16 10 25 16
Rated Volt (0G) (10) (0J) (1E) (10) (1A) (1E) (10)
TC X5R X5R X5R X5R X5R X5R X5R X5R
(R6) (R6) (R6) (R6) (R6) (R6) (R6) (R6)
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(105) | K, M** 0.3%(3) 0.5%(5) 0.6*(6) 0.85(9)
2.2uF(225) K 0.5%(5) 0.85*%(9) 0.6%(6)
4.7uF(475) K 0.85*(9) 0.85*%(9)
10uF(106) K 0.85*9) 0.85%(9)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
**: In case of Rated Volt.4V, Capacitance Tolerance should be M.
GRM219 Series 10V/10pF (L: 2.0£0.2, W: 1.25+0.2, T: 0.85+0.1mm)
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Part Number GRM18 GRM21 GRM31
L x W [EIA] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206]
Rated Vot @A) 06) ad @A) 03 ad
TC X6S X6S X6S X6S X6S X6S
(C8) (C8) (C8) (C8) (C8) (C8)
Capacitance, Capacitance Tolerance and T Dimension
1.0pF(105) K 0.5%(5) 0.6%(6)
2.2F(225) K 0.5%(5) 0.85*9) 0.6%(6)
4. 7uF(475) K 0.85%(9) 0.85*9)
10pF(106) K 0.85%9)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
GRM219 Series 6.3V/10pF (L: 2.0+0.2, W: 1.25+0.2, T: 0.85+£0.1mm)
High Dielectric Constant Type X7R/X7T(R7/D7) Characteristics Low Profile
Part Number GRM15 GRM18 GRM21
L x W [EIA] 1.0x0.5 [0402] 1.6x0.8 [0603] 2.0x1.25 [0805]
Rated Volt. (fﬂ) (ig) (112) (112) (%E)
TC X7R X7R X7R X7T X7R
(R7) (R7) (R7) (D7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
220pF(221) K 0.25(X)
330pF(331) K 0.25(X)
470pF(471) K 0.25(X)
680pF(681) K 0.25(X)
1000pF(102) K 0.25(X)
1500pF(152) K 0.25(X)
2200pF(222) K 0.25(X)
3300pF(332) K 0.25(X)
4700pF(472) K 0.25(X)
6800pF(682) K 0.25(X)
10000pF(103) K 0.25(X)
1.0pF(105) K 0.5%(5) 0.85(9)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GRM Series Specifications and Test Methods (2) (P.29).
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GRM Series Specifications and Test Methods (1)

Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications

No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
B1, B3, F1: —25 to +85°C
Operating R1, R7: =55 to +125°C
R6: —55 to +85°C Reference temperature: 25°C
L ;emperat”re 5510 +125¢ C8: —55 to +105¢C (24, 34, 44, B1, B3, F1, R1: 20°C)
ange E4: +10 to +85¢C
F5: —30 to +85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

Appearance No defects or abnormalities Visual inspection

4 | Dimensions Within the specified dimensions Using calipers (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<0.047yF: More than 10,000MQ The insulation reS|s_tance should be measured W:th aDC
Insulation . voltage not exceeding the rated voltage at 20/25°C and 75%RH
6 . C>0.047F: More than 500Q - F . . . .
Resistance C: Nominal C it max. and within 2 minutes of charging, provided the charge/
- Nominal L-apacitance discharge current is less than 50mA.
7 | Capacitance Within the specified tolerance
[R6, R7, C8]
W.V.: 100V
0.025 max. (C<0.0681F) The capacitance/Q/D.F. should be measured at 20/25°C at the
+ 0.05 max. (C=0.068F) frequency and voltage shown in the table
W.V.: 50/25V: quency g :
: 0.025 max. (C<10uF)
: 0.035 max. (C=10uF) Char. AC AC to 7U, 1X
30pF and over: Q=1000 W.V.: 16/10V: 0.035 max. to 7U, 1X (TSB%“I‘:‘;” R6,R7,F5|
Q/ 30pF and below: W.V.: 6.3/14V (1000pF and P (C>10pF)
issipati 2005 C<3.3yF R6, R7, C8,
8 | Dissipation Factor Q=400+20C +0.05 max. (C<3.3yF) i@ below) \e5'B1 B3, F1
(D.F) : 0.1 max. (C23.3uF) € it
C: Nominal Capacitance (pF) | [E4] Frequency| 1+0.1MHz | 1+0.1kHz |120+24kHz|1+0.1kHz
W.V.: 25Vmin: 0.025 max. + 0.5+ 0.5+
Voltage |0.5to 5Vrms| 1£0.2Vrms 0avims | 0.05vims
[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.

Continued on the following page.
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GRM Series Specifications and Test Methods (1)

Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
Continued from the preceding page. In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications
No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
B1, B3: Within £10% The capacitance change should be measured after 5 min. at
(—25 to +85C) each specified temp. stage.
R1, R7: Within £15% (1)Temperature Compensating Type
(—55 to +125%) The temperature coefficient is determined using the
R6: Within £15% capacitance measured in step 3 as a reference.
(—55to +85%C) When cycling the temperature sequentially from step 1 through
No bias Within the specified tolerance | E4: Within +22/—56% 5 (5C: +25 to +125°C/AC: +20 to +125°C: other temp. coeffs.:
(Table A-1) (+10 to +85%C) +25 to +85°C/+20 to +85°C) the capacitance should be within
F1: Within +30/—80% the specified tolerance for the temperature coefficient and
(—25 to +85C) capacitance change as Table A-1.
F5: Within +22/—82% The capacitance drift is calculated by dividing the differences
(—30 to +85%) between the maximum and minimum measured values in the
C8: Within £22% step 1, 3 and 5 by the cap. value in step 3.
(=55 to +105%) Step Temperature (C)
1 Reference Temperature +2
—55=3 (for AC to 7U/1X/R6/R7/C8)
. 2 —30+3 (for F5), 10£3 (for E4)
50% of B1: W!th!n +10/-30% —25+3 (for other TC)
the Rated R1: Within +15/-40% 3 ; 5
Voltage F1: Within +30/~95% Reference Temperature +2
4 125+3 (for AC/R7), 105+3 (for C8)
85+3 (for other TC)
Capacitance 5 Reference Temperature +2
9 | Temperature (2) High Dielectric Constant Type
Characteristics The ranges of capacitance change compared with the 20°C
value over the temperature ranges shown in the table should
be within the specified ranges.
In case of applying voltage, the capacitance change should be
measured after 1 more min. with applying voltage in
equilibration of each temp. stage.
Step Temperature (°C) Applying Voltage (V)
*Initial measurement for high 1 Reference Temperature +2
glel;ectrlc crc:ns:a;nt ti/pe o 5543 (for R1, R7, R6)
caacitange | Within £0.2% or £0.05pF o040/ 10° for oo 2 253 (for B1, B3, F1)
APACIANCE | (Whichever is larger.) - or one hour —303 (for F5)/10+3 (for E4) .
Drift %D0 not apply to 1X/25V and then set for 24+2 hours 3 Ref T o) No bias
pply at room temperature. eference Temperature =
Perform the initial 12543 (for R1, R7)/
measurement. 4 8513 (for B1, B3, R6
F1, F5, E4)
5 Reference Temperature +2
6 —55+3 (for R1)/
—25%3 (for B1, F1) 50% of the rated
7 Reference Temperature +2 voltage
8 12543 (for R1)/
853 (for B1, F1)
No removal of the terminations or other defect should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1a using an 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.
L #1N (GRMO02), 2N (GRM03), 5N (GRM15, GRM18)
A—A—A A2 (in mm)
10 Adhesive Strength . 1ZIRZIRZRZRZ Rz - Type a b c
of Termination I A A A A GRMO02 0.2 0.56 0.23
ARIRIEIREREY GRMOS 0.3 0.9 0.3
I I 71 71 74 DA ] Solderresist GRM15 0.4 15 0.5
Baked electrode or GRM18 1.0 3.0 1.2
copper foil GRM21 1.2 4.0 1.65
Fig. 1a GRM31 2.2 5.0 2.0
GRM32 2.2 5.0 29
GRM43 3.5 7.0 3.7
GRM55 4.5 8.0 5.6
Continued on the following page.
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GRM Series Specifications and Test Methods (1)

Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
Continued from the preceding page. In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications

No. Item Test Method
COJ:;’;;?;;?WG High Dielectric 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)
W.V'_:Oé%?ng\iX - (C=0.068F) Solder the capacitor on the test jig (glass epoxy board) in the
-0.025 max. (C<10yF) same manr\er and under the.same conlelons as (10). . .
- 0.035 max. (C=10pF) The_ capacitor shou_ld be subjected to a simple harmt_)mc mgtlon
Vibration 30pF and over: Q21000 W.V.: 16/10V: 0.035 max. haylng a total amplitude of 1.§mm, the frequency being varied
11 Resistance 30pF and below: W.V.: 6.3/4V uniformly between the approximate limits of 10 and 55Hz. The
Q/DF. 0=400+20C : 0.05 max. (C<3.3yF) frequency range, from 10 to 55Hz and return to 10Hz, should
: 0.1 max. (C=3.3uF) be traversed in approximately 1 minute. This motion should be
C: Nominal Capacitance (pF) | [E4] applied for a period of 2 hours in each of 3 mutually
W.V.: 25Vmin: 0.025 max. perpendicular directions (total of 6 hours).
[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.
Solder the capacitor on the test jig (glass epoxy board) shown
No crack or marked defect should occur. in Fig. 2a using an eutectic solder. Then apply a force in the
direction shown in Fig. 3a for 51 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
= ®5
(=}
20 ,50 Pressurizing ji: I ¥
speed : 1.0mm/sec.
4%% ;Pressurize al \
100 I
12 | Deflection _R®o— -y Fig. 2a
* t: 1.6mm (GRM02/03/15: t: 0.8mm)
Flexure : <1 Type a b [
GRMO02 0.2 0.56 0.23
GRMO03 0.3 0.9 0.3
} GRM15 0.4 1.5 0.5
GRM18 1.0 3.0 1.2
Fig. 3a GRM21 1.2 4.0 1.65
GRM31 2.2 5.0 2.0
GRM32 2.2 5.0 29
GRM43 35 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 (JI1S-K-5902) (25% rosin in weight proportion) .

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

After preheating, immerse in an eutectic solder solution for
240.5 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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Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
Continued from the preceding page. In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications
No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
B1, B3, R1, R6, R7
Capacitance | Within £2.5% or £0.25pF +B3,RL, _6’ o c8
th Whichever is larger : Within £7.5%
ange (Whichever is larger) F1, F5, E4: Within +20%
[BL, 1_33’ R6, R7, C8] Preheat the capacitor at 120 to 150°C for 1 minute.
W'V_" 100v Immerse the capacitor in an eutectic solder or Sn-3.0Ag-0.5Cu
: 0.025 max. (C><0'068“F) solder solution at 270£5°C for 10+0.5 seconds. Set at room
+0.05 max. (C20.0684F) temperature for 24+2 hours, then measure.
W.V.: 50/25V:
Resistance 0.025 max. (CilO“F) eInitial measurement for high dielectric constant type
© o 0.035 'max. (C=10uF) Perform a heat treatment at 150+0/—210°C for one hour and
- 30pF and over: Q=1000 WV 16/10V: 0.035 max. then set at room temperature for 24%2 hours.
£ 30pF and below: W.V.: 6.3/4V Perform the initial measurement.
Heat Q/D.F. Q=400+20C : 0.05 max. (C<3.3HF)
0.1 max. (C23.3uF) | ,preneating for GRM32/43/55
C: Nominal C it F E4 -
ominal Capacitance (pF) {N\]/ - 25Vmin: 0.025 max Step Temperature Time
o o ' 1 100 to 120°C 1 min.
[F1, F5] 2 170 to 200°C 1 min.
W.V.: 25V min.
:0.05 max. (C<0.1uF)
:0.09 max. (C=0.1pF)
W.V.: 16/10V: 0.125 max.
W.V.: 6.3V: 0.15 max.
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.
Appearance | No defects or abnormalities
Capacitance | Within £2.5% or 0.25pF B1,B3,R1, R6W3;|ncf7 5%
Change (Whichever is larger) WithiD +9004
F1, 5, B4: Within £20% Fix the capacitor to the supporting jig in the same
[B1, B3, R6, R7, C8] manner and under the same conditions as (10).
W.V.: 100V Perform the five cycles according to the four heat treatments
:0.025 max. (C<0.068pF) | shown in the following table.
- 0.05 max. (C20.068uF) | Setfor 242 hours at room temperature, then measure.
W.V.: 50/25V: Step 1 2 3 4
1 0.025 max. (C<10pF) Min. R Max. R
:0.035 max. (C=10pF) Temp. (C) | Operating Tor?]m Operating Tonc;m
15 Zemlperatwe 30pF and over: Q=1000 W.V.: 16/10V: 0.035 max. Temp. +0/—3| ' €™MP- |Temp. +3/—0| '€MP:
cle . .
Y 30pF and below: W.V.: 6.3/4V Time (min)| 30%3 | 2t03 | 3043 | 2t03
Q/D.F. Q=400+20C 1 0.05 max. (C<3.3uF)
: 0.1 max. (C=3.3uF) eInitial measurement for high dielectric constant type
C: Nominal Capacitance (pF) | [E4] Perform a heat treatment at 150+0/—10°C for one hour and
W.V.: 25Vmin: 0.05 max. then set at room temperature for 24+2 hours.
[F1, F5] Perform the initial measurement.
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.
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric
Sengtt No defects
Continued on the following page.
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GRM Series Specifications and Test Methods (1)

Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
Continued from the preceding page. In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications
No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
B1, B3, R1, R6, R7
Capacitance | Within £5% or +0.5pF B3, " 6’. A €8
oh Which is | : Within £12.5%
ange (Whichever is larger) F1, F5, E4: Within +30%
[R6, R7, C8]
W.V.: 100V
: 0.05 max. (C<0.068F)
: 0.075 max. (C=0.068pF) ] ) ) »
Hurnidity W.V.: 50/25/16/10V Set the capacitor at 40£2°C and in 90 to 95% humidity for
30pF and over: Q=350 - 0.05 500%12 hours.
16 | (Steady - 0.05 max. +
State) 10pF and over W.V.: 6.3/4V Remove and set for 2412 hours at room temperature, then
30pF and below: £ 0.075 max. (C<3.3F) measure.
QIDF Q=275+2.5C  0.125 max. (C=3.3yF)
o 10pF and below: [E4]
>
Q=200+10C W.V.: 25Vmin: 0.05 max.
C: Nominal Capacitance (pF) [F1, FS]
W.V.: 25V min.
:0.075 max. (C<0.1pF)
:0.125 max. (C=0.1pF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
I.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
. . : Within £12.5%
+7.59 +
g;pacnance V\\//\l/tr?lnh_Y.S_/o Ior +0.75pF F1, F5, E4: Within +30%
ange (Whichever is larger) [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 2412 hours at room
:0.05 max. (C<0.068UF) | temperature, then measure.
idi +0.075 max. (C=0.068UF) | The charge/discharge current is less than 50mA.
i1z || (FILLELy W.V.: 50/25/16/10V
Lo + 0.05 max. eInitial 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=0.1pF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
I.R. More than 500MQ or 25Q - F (Whichever is smaller)

Continued on the following page.
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GRM Series Specifications and Test Methods (1)

Below GRM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
Continued from the preceding page. In case "*" is added in capacitance table, please refer to GRM Series Specifications and Test Methods (2) (P.29).

Specifications
No. Item Temperature . . . Test Method
Compensating Type High Dielectric Type
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No defects or abnormalities
B1, B3, R1, R6, R7, C8
: Within £12.5%
_— F1, F5, E4: Within £30%
Capacitance | Within =3% or £0.3pF thin ?
oh Which sl [Except 10V max. and.
ange (Whichever is larger) C=1.04F]
F1, F5: Within +30/—40% Apply 200% (GRM21BR71H105, GRM21BR72A474,
[10V max. and C=1.0uF] GRM31CR71H475: 150% of the rated voltage) of the rated
[B1, B3, R6, R7, C8] voltagfe at the maximum operating temperature +3°C for
W.V.: 100V 100?—122 2‘;“;5- X
High £ 0.05 max. (C<0.0684F) Sﬁt Or: 4_/d' ot;rs at room tem[)leratur:e, then measure.
18 | Temperatre £ 0.075 max. (C=0.068F) The charge/discharge current is less than 50mA.
Load W.V.: 50/25/16/10V N . ) .
30pF and over: Q=350 - 0.05 max. eInitial measurement for high dielectric constant type.
10pF and over W.V.: 6.3/4V Apply 200% of the rated DC voltage at the maximum operating
30pF and below: 0,075 max. (C<3.3uF) temperature +3°C for one hour. Remove and set for 24+2
QID.F Q=275+2.5C 0,125 max. (C=3.34F) hours at room temperature.
N 10pF and below: [E4] Perform initial measurement.
>
Q=200+10C W.V.: 25Vmin: 0.05 max.
C: Nominal Capacitance (pF) [F1, F5]
W.V.: 25V min.
:0.075 max.(C<0.1uF)
:0.125 max.(C=0.1uF)
W.V.: 16/10V: 0.15 max.
W.V.: 6.3V: 0.2 max.
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Table A-1
@)
Capacitance Change from 25C (%)
Char. Nominal Values (ppm/°C)*1 —55 —30 —10
Max. Min. Max. Min. Max. Min.
5C 0£ 30 0.58 —0.24 0.40 —0.17 0.25 —0.11
6C 0+ 60 0.87 —0.48 0.59 —0.33 0.38 —0.21
6P —150+ 60 2.33 0.72 1.61 0.50 1.02 0.32
6R —220% 60 3.02 1.28 2.08 0.88 1.32 0.56
6S —330% 60 4.09 2.16 2.81 1.49 1.79 0.95
6T —470+ 60 5.46 3.28 3.75 2.26 2.39 1.44
7U —750£120 8.78 5.04 6.04 3.47 3.84 2.21
1X +350 to —1000 — — — — — —
*1: Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for AC)/85°C (for other TC).
@
Capacitance Change from 20°C (%)
Char. Nominal Values (ppm/°C)*2 —55 —25 —10
Max. Min. Max. Min. Max. Min.
2C 0t 60 0.82 —0.45 0.49 —0.27 0.33 —0.18
3C 0£120 1.37 —0.90 0.82 —0.54 0.55 —0.36
4C 0£250 2.56 —1.88 1.54 —1.13 1.02 —0.75
2P —150+ 60 — - 1.32 0.41 0.88 0.27
3P —150£120 — - 1.65 0.14 1.10 0.09
4P —150£250 - - 2.36 —0.45 1.57 —0.30
2R —220+ 60 — - 1.70 0.72 1.13 0.48
3R —220£120 — - 2.03 0.45 1.35 0.30
4R —220£250 - - 2.74 —0.14 1.83 —0.09
2S —330+ 60 - - 2.30 1.22 1.54 0.81
3S —330£120 - - 2.63 0.95 1.76 0.63
4S —330£250 — — 3.35 0.36 2.23 0.24
2T —470% 60 — - 3.07 1.85 2.05 1.23
3T —470£120 — - 3.40 1.58 2.27 1.05
AT —470+£250 - - 4.12 0.99 2.74 0.66
3U —750%+120 — - 4.94 2.84 3.29 1.89
4U —750+250 — — 5.65 2.25 3.77 1.50

*2: Nominal values denote the temperature coefficient within a range of 20°C to 125°C (for AC)/85°C (for other TC).

28



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our COZE pdf
sales representatives or product engineers before ordering. "
« 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. 089 l

GRM Series Specifications and Test Methods (2)

Below GRM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to GRM Series Specifications and Test Methods (1) (P.23).

No. Item Specifications Test Method
B1, B3, F1: —25 to +85C
Operating R1,R7,C7, D7, E7:°'55 to +125%C Reference temperature: 25°C
1 | Temperature C6, R6: =55 to +85C (B1, B3, R1, F1: 20)
Range F5: —30 to +85C P e
C8, D8: —55 to +105C,
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

Appearance No defects or abnormalities Visual inspection

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

5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.
The insulation resistance should be measured with a DC voltage

Insulation not exceeding the rated voltage at reference temperature and
6 Resistance More than 50Q - F 75%RH max. and within 1 minutes of charging, provided the
charge/discharge current is less than 50mA.
Within the specified tolerance
*Table 1
GRM155 B3/R6 1A 124 to 105
GRM185 B3/R6 1C/1A 105 The capacitance/D.F. should be measured at reference
GRM185 c8/D7 1A 105 temperature at the frequency and voltage shown in the table.
7 | Capacitance GRM188 B3/R6 1C/1A 225 Capacitance Frequency Voltage
GRM188  R7/C8 1A 225 C=<10pF (10V min)* | 1+0.1kHz | 1.0+0.2Vrms
CRM188  B3/R6 1A 335 C=10yF (6.3Vmax) | 1+0.1kHz | 0.5:0.1Vrms
GRM219  B3/R6 1C/1A 475, 106 C>10pF 120+24Hz | 0.5+0.1Vrms
GRM219 c8 1A 475 *1 However the voltage is 0.5+0.1Vrms about Table 1
GRM21B B3/R6 1C/1A 106 items on the left side.
GRM21B R7/C8 1A 106
GRM319 B3/R6 1C/1A 106
8 Dissipation Factor | B1, B3, R6*2, R7*3, C7, C8, D8*2: 0.1 max.
(D.F.) F1, F5: 0.2 max.
B1, B3 : Within £10% (—25 to +85C) The capacitance change should be measured after 5 min. at
F1 : Within +30/—80% (—25 to +85C) each specified temp. stage.
R6 : Within £15% (—55 to +85C) 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 +85C) shown in the table should be within the specified ranges.*
No bias | C6 : Within £22% (-55 to +85°C) In case of applying voltage, the capacitance change should be
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.
D7 : Within +22/-33% (-55 to +125C)
E7 : Within +22/-56% (-55 to +125C) *GRM43 B1/R6 0J/1A 336/476 only: 1.0£0.2Vrms
D8 : Within +22/-33% (-55 to +105°C) Step Temperature (°C) Applying Voltage (V)
| | 252 (forR6,R7,C6, C7,C8, D7, D8, ET, FS)
20+2 (for B1, B3, F1, R1)
—55+3 (for R1, R6, R7, C6, C7, C8, D7, D8, E7)
' 2 | -30£3 (for F5)
Capacitance —25+3 (for B1, B3, F1)
9 | Temperature No bias
Characteristics 3 2542 (for R6, R7, C6, C7, C8, D7, D8, E7, F5)
20+2 (for B1, B3, F1, R1)
12543 (for R1, R7, C7, D7, E7)
4 | 105%3 (for C8, D8)
50% of B1: Within +10/—30% 8543 (for B1, B3, F1, F5, R6, C6)
the Rated | R1: V\/_|th'|n +15/—40% 5 | 20+2 (for B1, F1, R1)
Voltage F1: Within +30/—95%
6 -55+3 (for R1)
—25%3 (for B1, F1) 50% of the
7 | 2042 (for B1, F1, R1) rated voltage
g |125%3 (for R1)
85+3 (for B1, F1)
eInitial 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: GRM31CR60J107, GRM31CD80G107: 0.15 max.
*3: GRM31CR71E106: 0.125 max.

Continued on the following page.
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GRM Series Specifications and Test Methods (2)

Below GRM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
Continued from the preceding page.  In case "*" is not added in capacitance table, please refer to GRM Series Specifications and Test Methods (1) (P.23).

No. Item Specifications Test Method

No removal of the terminations or other defects should occur. Solder the capacitor on the test jig (glass epoxy board) shown
in Fig. 1a using an eutectic solder. Then apply 10N* force in
parallel with the test jig for 10+1sec.

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.
T 1IN: GRMO02, 2N: GRM03, 5N: GRM15/GRM18
. R Type a b c
10 Adhesw_esﬁrength RRZRZEZ R GRMO02 0.2 0.56 0.23
of Termination 7 7 A A A A ] GRMO03 0.3 0.9 0.3
N ) GRM15 0.4 15 0.5
1ZIRZIRZERZER7ZR%Y Solder resist GRM18 1.0 3.0 1.2
Baked elgctrode or GRM?21 1.2 4.0 1.65
‘ copper foll GRM31 22 5.0 2.0
Fig. 1a GRM32 2.2 5.0 2.9
GRM43 3.5 7.0 3.7
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
having a total amplitude of 1.5mm, the frequency being varied
B1, B3, R1, R6*2, R7%3, C7, C8, E7, D7, D8*2: 0.1 max. uniformly between the approximate limits of 10 and 55Hz. The
D.F. C6: 0.125 max. frequency range, from 10 to 55Hz and return to 10Hz, should
F1, F5: 0.2 max. 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).

11 | Vibration

No cracking or marking defects should occur. Solder the capacitor on the test jig (glass epoxy board) shown
in Fig. 2a using an eutectic solder. Then apply a force in the
direction shown in Fig. 3a for 51 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.

20 , 50 Pressurizing
ﬁ speed : 1.0mm/sec. L oa5
‘Pressurlze
R230
fffffff Jitc I g
Flexure : =1 ‘La’l ‘
100 I
12 | Deflection | Fig. 2a t 1.6mm
‘ (GRMO02/03/15: t: 0.8mm)
) Type a b ©
Fig.3a GRMO2 0.2 0.56 0.23
GRMO03 0.3 0.9 0.3
GRM15 0.4 1.5 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 29
GRM43 35 7.0 3.7
GRM55 4.5 8.0 5.6
(in mm)
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion) .
13 Solderability of 75% of the terminations is to be soldered evenly and Preheat at 80 to 120°C for 10 to 30 seconds.
Termination continuously. After preheating, immerse in an eutectic solder solution for
240.5 seconds at 230+5°C or Sn-3.0Ag-0.5Cu solder solution
for 2+0.5 seconds at 245+5°C.

*2: GRM31CR60J107, GRM31CD80G107: 0.15 max.
*3: GRM31CR71E106: 0.125 max.

Continued on the following page.
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GRM Series Specifications and Test Methods (2)

Below GRM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
Continued from the preceding page.  In case "*" is not added in capacitance table, please refer to GRM Series Specifications and Test Methods (1) (P.23).

No. Item Specifications Test Method
Appearance | No defects or abnormalities Preheat the capacitor at 120 to 150°C for 1 minute.
Capactance | B1, B3, R1, R6*, R7, C6, C7, C8, E7, D7, D8: Within £7.5% Immerse tht_e capacitor |n°an eutectic solder or Sn-3.0Ag-0.5Cu
e solder solution at 270£5°C for 10£0.5 seconds. Set at room
Change F1, F5: Within £20%
temperature for 24+2 hours, then measure.
B1, B3, R1, R6*2, R7*3, C7, C8, E7, D7, D8*2: 0.1 max. Do not apply to GRMO02.
D.F. C6: 0.125 max.
Resistance F1, F5: 0.2 max. «Initial measurement for high dielectric constant type
14 to . IR. More than 50Q - E Perform a heat treatment at 150+0/—210°C for one hour and
Soldering then set at room temperature for 24+2 hours.
Heat Perform the initial measurement.
Dilectric *Preheating for GRM32/43/55
Strength No defects Step Temperature Time
1 100 to 120°C 1 min.
2 170 to 200°C 1 min.
Appearance | No defects or abnormalities Fix the capacitor to the supporting jig in the same manner and
, BL, B3, R1, R6, R7, C6, C7, C8, D7, D8: Within £7.5% under the same conditions as (10).
Capacitance E7: Within +30% Perform the five cycles according to the four heat treatments
Change F1, F5: Within £20% shown in the following table.
Set for 24+2 hours at room temperature, then measure.
B1, B3, R1, R6*2, R7*3, C7, C8, E7, D7, D8*2: 0.1 max.
1 : D.F. C6: 0.125 max. Step 1 2 3 4
15 SEZ‘E:[? " F1, F5: 0.2 max. Min. Room Max. Room
Temp. (C) | Operating Operating
Change I.R. More than 50Q - F Temp. +0/—3 Temp. Temp. +3/—0 Temp.
Time (min.) 303 2t03 303 2t03
Dielectric eInitial measurement for high dielectric constant type
No defects
Strength 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.
Appearance | No defects or abnormalities Apply the rated voltage at 40+2°C and 90 to 95% humidity for
L : ;
Capacince | 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.
' : Within £30%
High Change F1, F5: Within +30% «Initial measurement
Temperature DF 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
16 | High o F1, F5: 0.4 max. then let sit for 24+2 hours at room temperature. Perform the
Humidity initial measurement.
(Steady)
I.R. More than 12.5Q - F eMeasurement 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
i i 437 i 4
Capactance | B, B3, R1, R6, R7, C6, C7, C8, E7, D7, D8: Within +12.5% Exfsgp‘;’:zgj:;”%inmqug:;‘gri—3 C. Letsit for 24:£2 hours at
F1, F5: Within £30% . ! -
Crange il > The charge/discharge current is less than 50mA.
DF B1, B3, R1, R6, R7, C6, C7, C8, E7, D7, D8: 0.2 max.
o F1, F5: 0.4 max. eInitial measurement
17 | Durability Perform a heat treatment at 150+0/—10°C for one hour and
then let sit for 2412 hours at room temperature. Perform the
initial measurement.
L.R. More than 25Q - F
eMeasurement 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.

*2: GRM31CR60J107, GRM31CD80G107: 0.15 max.
*#3: GRM31CR71E106: 0.125 max.
*#4: GRM153R60G105, GRM188R60J106: Within £12.5%
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RM Series Data
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Continued from the preceding page.

m Capacitance Change - Aging m Allowable Apparent Power - Frequency
Measuring condition COG :1MHz IS [AT=20°C
X7R, Y5V: 1kHz
20
10
[eXmER
g 57
T . _ KX
s X7R ° K
© <
g 10 Y5V < "§§§
g ~ 4 2 oy
< o
g 20 a
© z
o
g
-30 o
s \ 1pF
g
—40 B
10 100 1000 10000 S 1 | | |
Time (Hr) < /‘\‘ 'i /‘\[
! !
!
100m
oM 100M 1G
Frequency (Hz)
m Allowable Voltage - Frequency m Allowable Current - Frequency
[AT=20°C] [AT=20°C
100 10 T
T
|
GRMs5 <007,
N >;EE R
SN o A ,GRS’W&‘Z K Wz
© [©) 131 /T~
% ,?@@%'9% ,,?4,%@’%{; Q%, 2o, 1] SRz l/é — |
3 T R R, % T v G, G,
=% CAR CA IR GRRMQJ Ry, 0 %o&
B . 1000pF 8 )}S§ e %2
5 107 2 1 .
0 \ %0 100pF T
£ %{3 RN N
g \ NN A e
g 2 A\ £ 10pF |1
o o '9(\ <
> o =
2 é\ \ g
[] =1
g \ 3
2 o
< kel
1 x % 100m 1oF
A A} =
\ \ \ <
\ \ |
\ !
\\ \\
100m l 10m
10M 100M 1G 10M 100M 16

Frequency (Hz) Frequency (Hz)

33




	CONTENTS
	for EU RoHS Compliant
	Part Numbering
	Selection Guide
	for General Purpose GRM Series (Temperature Compensating Type)
	for General Purpose GRM Series (High Dielectric Constant Type)
	Specifications and Test Methods
	GRM Series Data
	Capacitor Array GNM Series
	Specifications and Test Methods

	Low ESL LLL/LLA/LLM Series
	Specifications and Test Methods

	High-Q Type GJM Series
	Specifications and Test Methods

	High Frequency GQM Series
	GQM Series Data
	Specifications and Test Methods

	High Frequency Type ERB Series
	Specifications and Test Methods

	ERB Series Data
	Monolithic Microchip GMA Series
	Specifications and Test Methods

	for Bonding GMD Series
	Specifications and Test Methods

	for Ultrasonic Sensors GRM Series
	Specifications and Test Methods

	Package
	! Caution
	Notice
	Reference Data
	Medium Voltage Low Dissipation Factor
	Medium Voltage High Capacitance for General Use
	Only for LCD Backlight Inverters Circuit
	Only for Information Devices/Tip & Ring
	Only for Camera Flash Circuit
	AC250V (r.m.s.) Type (Which Meet Japanese Law)
	Safety Standard Recognized Type GC (UL, IEC60384-14 Class X1/Y2)
	Safety Standard Recognized Type GD (IEC60384-14 Class Y3)
	Safety Standard Recognized Type GF (IEC60384-14 Class Y2, X1/Y2)
	Safety Standard Recognized Type GB (IEC60384-14 Class X2)
	GA3 Series Specifications and Test Methods
	GRM/GR4/GR7/GA2/GA3 Series Data (Typical Example)
	Package
	! Caution
	Notice
	ISO 9001 Certifications



