/\Note * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore,
sales representatives or product engineers before ordering.
« This PDF catalog has only typical specifications because there is no space for detailed specifi

B 4% 51 # # 886-3-5753170
WEHE J7 B~ 1ifF) 86-21-34970699
4% 1 WL T (1) 86-755-83298787

Http://www. 100y. com. tw

Chip Monolithic
Ceramic Capacitors

Cat.No.CO2E-14



user
100Y


/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

CONTENTS

\ Part Numbering \ 2
\ Selection Guide \ 6
for General Purpose GRM Series (Temperature Compensating Type) ——— 7
for General Purpose GRM Series (High Dielectric Constant Type) 17
- Specifications and Test Methods 23
| GRM Series Data | 32
Capacitor Array GNM Series 34
Specifications and Test Methods 36
Low ESL LLL/LLA/LLM Series 42
Specifications and Test Methods 45
High-Q Type GJM Series 49
Specifications and Test Methods 52
ﬂ High Frequency GQM Series 55
@®GQM Series Data 57
ﬂ Specifications and Test Methods 58
High Frequency Type ERB Series 61
Specifications and Test Methods 63
| ERB Series Data 66
E Monolithic Microchip GMA Series 68
n Specifications and Test Methods 69
n for Bonding GMD Series 73
n Specifications and Test Methods 75
for Ultrasonic Sensors GRM Series 79
Specifications and Test Methods 80

82
86
o1

\ Reference Data \ 96
Medium Voltage Low Dissipation Factor 103



/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.

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)
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Safety Standard Recognized Type GB (IEC60384-14 Class X2)

\ GA3 Series Specifications and Test Methods \

| GRM/GRA4/GR7/GA2/GA3 Series Data (Typical Example) |

Package|

ACaution|

Notice |

\ ISO 9001 Certifications

@ Please refer to "Specifications and Test Methods" at the end of each chapter of - .

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

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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@ 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
o) 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.

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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@Temperature Characteristics
Temperature Characteristic Codes Temperature Characteristics )
Referance Temperature Capacitance Change or Oerating
KPR 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 25t0 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% -25t0 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 -25t0 85°C
20 to 85°C -4700+500/-1000ppm/°C
W0 - - 25°C -55 to 125°C i -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.

Continued on the following page.

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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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 3.84 221
@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)

Continued on the following page.
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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 Gom <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 5.1t0 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
'y Yok 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 2180mm Embossed Taping
D 2180mm Paper Taping
E 2180mm Paper Taping (LLL15)
K 2330mm Embossed Taping
J 2330mm Paper Taping
F #330mm 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.



/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.

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)

Irhdrma I ITITl 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

]

TITTIITTITITITITTI 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 (C0G)
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/ 03003 [ 0.1t00.2 | 0.2
. . (W) . GRM15X 0.25+0.05
the Ni-barriered termination, applicable for GRM153 |1.040.05|055 0,05 0.320,03 | 11003 | 04 ' .
reflow-soldering, and flow-soldering GRMI55 05005 0.1510035| 03 ¥ -
Mlﬁwl 0.8+0.1 05+0-0.1 0.2t00.5 | 0.5 T '-
(GRM18/21/31 type only). GRM188*| " | TP T 08104 | Y| ¢ Z x &
2. The GRM series is lead free product. LRM216 | 06 20 . &
. . ] _GRM219 | 2.0+0.1 |1.250.1 08501 02t00.7 | 0.7 -
3. Smaller size and higher capacitance value. _GRM21A | 1.0+0/-02
. o . GRM21B 125201
4. High reliability and no polarity. GRM316 06401
5. Excellent pulse responsibility and noise reduction RN 32015162015 08550 431008 | 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 | 10 401-02 B
tape and reel packaging for automatic placement. _GRM32M | 115401 h[
e ; CRMS2N |5 5403 | 25502 (222015} gapin | 10— ‘
Bulk case packaging is also available for GRM32C | 777 | #2549 T1gs02 | 7 | T - W
_ GRM32R 1802
GRM15/18/21(T=0.6,1.25). ORI TR
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 o £ 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, ) o 2 2
TC CoG C0G CO0G 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, ) o 2 2
TC CoG C0G CO0G 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, ) o 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]
R A @) A i) n) @
TC CO0G C0G C0G CO0G CO0G 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 i) 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(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) 0.5(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 ) 8 ) QA " 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) (fl(-)i) (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 G B 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 n 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
. . (W) . GRM15X 0.25+0.05
the Ni-barriered termination, applicable for "GRM153 |1.0£0.05|0.5+0.05] 0.3+003 | 1103 | 04 ' .
reflow-soldering, and flow-soldering GRMI55 05005 0.1510035| 03 ¥ -
M16+01 0.80.1 05+0/0.1 02t005 | 05 T '-
(GRM18/21/31 type only). GRM188*| "7 | TP T [ 08x04 | Y| ¢ Z x &
o GRM216 0620.1 &
2. The GRM series is lead free product. GRM219 |, | o Tosssor] | o .
3. Smaller size and higher capacitance value. _GRM21A | ™77 710401020 T T
. - } GRM21B 125201
4. High reliability and no polarity. GRM316 06401
5. Excellent pulse responsibility and noise reduction RN 32015162015 08550 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?58501,%?2
tape and reel packaging for automatic placement. % 11-3155?-115 *[
—_— - 0. il ——————i | d
Bulk case packaging is also available for GRM32C | 32103 | 25202 15755 03min. | 10 r w
- GRM32R 1802
GRM15/18/21(T=0.6,1.25). SR | b
7. Ta replacement. GRM32E 2510.2
* 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] 0.4x0.2 [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) [(1H) | (1E) | (1C) | (1A) | (0J) | (1E) [(1C) | (0J) | (1H) | (1E) [ (1C)| (0J) | (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 ) 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 € 0.2
(471) (2
680pF K 0.2*
(681) 2
1000pF R 0.2* 0.5 0.8
(102) @ (5) ()]
1500pF K 0.2*| 0.3
(152) @ 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).
**: 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
i (1A)[(0J) | (1A)| (0J) | (1H) | (1C) | (1A) | (AH) | (AE) | (1C) | (1A) | (0J) | (1E) | (1C) | (0J) | (1H) | (1E) | (AC)| (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) @16
4700pF K 0.2x] 0.3 0.5 0.8
(472) @ |6 O @)
6800pF K 0.2*] 0.3
(682) @@
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) (©) (5) 8)
33000pF K 0.3* 0.5
(333) ® ()
47000pF K 0.3* 0.5
(473) ©) )
68000pF K 0.3* 0.5
(683) @) (5)
0.0uF | 0.3* 0.5 0.8
(104) ® ) ®
0.15pF K 0.5* 0.8
(154) (5) @)
0.22pF K 0.5* 0.8
(224) (5) ®)
0.33uF | 0.5%
(334) (5)
0.47uF K 0.5* 0.8*
(474) () ®)
0.68pF K 0.5*
(684) )
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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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
' ©0J) | ©G) | (0J) | (0G) | (1A) | (0G) | (1E) | (IA) | (0G) | (1A) (0G) (1A) | (0J)
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)
0.15pF(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)
4.7TuF(475) K 0.8%(8) |1.25%B)
10uF(106) K 1.25%B)
22F(226) M 1.25%B)| 1.6%(C)
ATuF(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).
GRMZ21B Series 4V/22pF (L: 2.04£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] %%852] 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 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 XTRIXTRIX7TRIX7TRIX7TRX7RX7RX7RIX7RX7RIX7RIX7TRIX7TRIX7RIX7TRIX7TRIX7RIX7RIX7UX7RIX7RX7RX7RX7UX7RIX7RX7R|X7T|X7U
(R7)R7)(RT)(RT)|R7)|(RD|R7)(R7)(R7)|(R7)|(RT|(R7)|(R7)|(R7)|(R7)|(R7)(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 0808
(221) @@ ONNE) © 1]
330pF K 0203 05|05 0808
(331) @6 (®) | ®) ® 1]
470pF K 0203 05(05 0808
(471) @6 (®) | B ®®

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] hin40.6x0.3[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
i (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 X7RIX7RX7RIX7TRIX7RX7TRIX7RX7RIX7TRX7RIX7RIX7RIX7UX7RX7RIX7RX7RIX7UX7RX7R|X7R|X7T X7U
(R7DRDRD|(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) ® © | ©) ]
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) @ ORES) 8] ®
3300pF K 03 05|05 0808
(332) ®) ()| 6 (ORNG)
4700pF K 0305|105 0808
(472) @66 ®1®
6800pF K 03 0.5 0808
(682) ©) ®) (ORNG)
10000pF K 0.3 0.5 0808
(103) ©) ® 8]
15000pF K 0.5 0.8 1.25
(153) () ®) (B)
22000pF K 0.5 0.8 1.25
(223) ® ® ()
33000pF K 05 08 1.25
(333) () ® ()
47000pF K 0.5 0.8 1.25
(473) () @ (8)
68000pF K 05 0.8 115
(683) () @ (M)
0.10pF K 050808
(104) CRRCARG)
0.15pF K 0.8 1.25 1.15
(154) ® B) (M)
0.22pF K 0.8 1.0 1.25
(224) 8) () | B)
0.33pF K 0.8 1.0 10.85
(334) ® (A O
0.47uF K 0.8 1.251.25
(474) ® BB
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) (8) © (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/0.68uF, 25V/2.2uF (L: 3.2+0.2, W: 1.6+0.2, T: 1.15+0.15mm)
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GRM

Part Number 02 GRMO03 GRM15 GRM18 GRM21 GRM31 GRM32
L x W [EIA] hin40.6x0.3[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 XTRIXTRX7RX7TRX7RIX7RX7RIX7RIX7TRX7RX7RX7RIX7RX7RIX7RX7TRX7RIX7RX7UX7RX7TRIX7RIX7TRX7UX7RX7RIX7R|X7TX7U
(R7)|(R7)(R7)|(RT)|(R7)|(RT|(R7)(R7)|(R7)|(R7)|(RT)|(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) )
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
RSN (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)
0.10uF(104) z 0.5(5) 0.8(8) 1.35(N)
0.22uF(224) A .5(5) 0.8(8)
0.47uF(474) Zz .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 YRi- (0G) (1C) (0J) (1E) (1C) (1A) (1E) (1C)
TC X5R X5R X5R X5R X5R X5R X5R X5R
(R6) (R6) (R6) (R6) (R6) (R6) (R6) (R6)
Capacitance, Capacitance Tolerance and T Dimension
1.0uF(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)
2.2uF(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]
Rateg Yelt (fﬂ) (ig) (118) (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 . . 4 Test Method
Compensating Type High Dielectric Type
B1, B3, F1: —25 to +85C
Operating R1, R7: =55 to +125°C
R6: —55 to +85°C Reference temperature: 25°C
L ;emperat”re 55 to #E2Rs 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 ¢ 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
0025 max((q0.068)F) The capacitance/Q/D.F. should be measured at 20/25°C at the
- 00310, (C<=0.068)/F) frequency and voltage shown in the table
W.V.: 50/25V: quency g :
: 0.025 max. (C<10uF)
: 0.035 max. (CZ10uF) Char. AC AC to 7U, 1X
30pF and over: Q1000 W.V.: 16/10V: 0.035 max. to 7U, 1X (Tg(r)%“l‘:‘;” R6,R7,F5|
Q/ 30pF and below: W.V.: 6.3/14V (1000pF and P (C>10pF)
A) -0.05 C<3.3UF R6, R7, C8,
8 | Dissipation Factor Q=400+20C :0.05 max. (C<3.3uF) ltem below) | -o 51 B3 F1
(D.F) : 0.1 max. (C=3.3uF) = 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)

1 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 . . 4 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.
(—55 to +85%) When cycling the temperature sequentially from step 1 through
NG 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), 1043 (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 12543 (for AC/R7), 1053 (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)
Canacitange | Within £0.2% or £0.05pF lggfr’g;‘ i‘o%af 4= mﬁ” a 2 ~25+3 (for B1, B3, F1)
APACHANCE |\ hichever is larger.) K or one.Rowk —30+£3 (for F5)/1013 (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
8 125+3 (for R1)/
85+3 (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.
4o #1N (GRMO02), 2N (GRM03), 5N (GRM15, GRM18)
A AL (in mm)
10 Adhesive Strength . 1ZIRZIRZRZRZ Rz - Type a b c
ot minaton P N GRMO02 0.2 0.56 0.23
ik ANTE ] GRMag 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 35 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:;’;Z?;;?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=0.0684F) 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. Q=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
1 ®5
(=}
20 ,50 Pressurizing ji: I ¥
speed : 1.0mm/sec.
4%% ;Pressurize al \
100 I
12 | Deflection R20"—7 . A Q) J% 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 (JIS-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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GRM Series Specifications and Test Methods (1)
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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 . . 4 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’ N $&
th Whichever is larger \in £7.5%
ange (WhigBpverts 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. ((;<0'068“F) solder solution at 270£5°C for 10+0.5 seconds. Set at room
+0.05 max. (C20.0681F) 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. (C210uF) 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: WA R3/av Perform the initial measurement.
Heat Q/D.F. Q=400+20C : 0.05 max. (C<3.3HF)
0.1 max. (C23.3uF) | ipreneating for GRM32/43/55
C: Nominal C it F E4 -
ominghGahacitance (pE) {N\]/ - 25Vmin: 0.025 max Step Temperature Time
N 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 BL, B3, RL, R6W3;|ncf7 5%
Change (Whichever is larger) Withit 200
R4, G 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
: 0.025 max. (C<10uF) Min. \| 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 : 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
Shengt 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 . . 4 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’. \ "4
oh Which is | : Within £12.5%
ange (Wiigheverts largen) F1, F5, E4: Within +£30%
[R6, R7, C8]
W.V.: 100V
: 0.05 max. (C<0.068F)
: 0.075 max. (C=0.068pF) ] ) ) »
Hurmidity 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, F3]
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<0.0684F) | temperature, then measure.
idi :0.075 max. (C20.068UF) | The charge/discharge current is less than 50mA.
il | HUMLELY 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 . . 4 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 R
oh Which s [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
[BL, B3, R6, R7, C8] voltag_e 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.
>
QREAHIDT W.V.: 25Vmin: 0.05 max.
C: Nominal Capacitance (pF) [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.
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 —470x 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 IS ~ — — — —
*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 — B 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 i - 2.63 0.95 1.76 0.63
4S —330£250 o v 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

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.

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 +85°C » B9y R4, P
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
R Resistance More thaqpr- 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 Cc8/D7 1A 105 temperature at the frequency and voltage shown in the table.
7 | Capacitance GRI188 B3RG (ICAA 225 Capacitance Frequency Voltage
GRM188 , \R7/C8 1A . [225 C=<10pF (10V min)* | 1+0.1kHz | 1.0+0.2Vrms
GRMIBBN *"B3/R6, , (LA ' 335 C=10yF (6.3Vmax) | 1+0.1kHz | 0.520.1Vrms
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, E7, 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)
Capaciance —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)
1253 (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 Rl.: V\/_|th'|n +15/—40;’/0 5 | 20+2 (for BL, F1, R1)
Voltage F1: Within +30/—95%
6 -55+3 (for R1)
—25+3 (for B1, F1) 50% of the

7 | 20%2 (for B1, F1, R1) rated voltage

12543 (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.

8

*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: GRMO03, 5N: GRM15/GRM18
. I A Type a b c
10 Adhesw_e S§rength JlTewvauadadl GRMO02 0.2 0.56 0.23
of Termination 7 7 A A A A GRMO03 0.3 0.9 0.3
I R I I ) GRM15 0.4 15 0.5
1ZIRZERZERZER7Z%Y Solder resist GRM18 1.0 3.0 1.2
Baked elgctrode or GRM21 1.2 4.0 1.65
‘ copper foil 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 s A
‘Pressurlze
R230
fffffff Jitc I 9
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
ea 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 500 - 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.
Dislectric *kPreheating 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 he-sgnte.cbnditions.s\L0).
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 Sﬁzlgeer:a - F2, PS: 0, Rps- M, 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 : ;
Capaciance | 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% eInitial 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 N\ 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 ¢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
i i 437 i +
Capactance | B, B3, R1, R6, R7, C6, C7, C8, E7, D7, D8: Within +12.5% :Ei’;r?;‘gp‘;‘:;rj:;”%znmqug:;‘gri—3 SrLetsit for 2458 haufs at
F1, F5: Within £30% . ! -
Crange u > The charge/discharge current is less than 50mA.
DF B1, B3, R1, R6, R7, C6, C7, C8, E7, D7, D8: 0.2 max.
P F1, F5: 0.4 max. eInitial measurement
17 | Durability Perform a heat treatment at 150+0/—10C for one hour and
then let sit for 2412 hours at room temperature. Perform the
initial measurement.
LR. 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%

snuRlata N
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RM Series Data

m Capacitance - Temperature Characteristics

Measuring condition: 1MHz 40 Measuring condition: 1kHz
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RM ries Data

Continued from the preceding page.
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Chip Monolithic Ceramic Capacitors

mulRata

Capacitor Array GNM Series

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

m Applications
General electronic equipment

saving
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GNMOMZ/l}I;/IZ/ZlZ GNM2'134/314
e e . roes
"~ ry | L
) SIRER -G ™ LT C
Part Number 0 Vlaimensions (r_rr1m) 5 Part Number a D\;\Te”SiO”S (m_frn) _
GNMOM2 0.9 +0.05 | 0.6 +0.05 | 0.45+0.05 | 0.45 0.05 SNM214 504015 | 1954015 0601 0.5 +0.05
0.5 +0.05/-0.10 0.85 +0.1
GNM1M2 1.37 £0.15 | 1.0 +0.15 0.6 £0.1 0.64 +0.05 0.8 +0.1
0.8 +0/-015 GNM314 3.2 +0.15 1.6 +0.15 A8g+01 0.8 +0.1
GNM212 2.0+0.15 |1.25+0.15 OGEN.1 1.0 +0.1 1001
0.85 +0.1 1.15 +0.1
Temperature Compensating Type COG(5C) Characteristics
Part Number GNM1M GNM21 GNM31
L x W [EIA] 1.37x1.0 [0504] 2.0x1.25 [0805] 3.2x1.6 [1206]
Rated Volt. (‘fg) (fg) (1293 (fg)
TC C0G C0G C0G C0G
(5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
10pF(100) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
15pF(150) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
22pF(220) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
33pF(330) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
47pF(470) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
68pF(680) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
100pF(101) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
150pF(151) K 0.6(2) 0.6(4) 0.8(4) 0.8(4)
220pF(221) K 0.6(2) 0.6(4) 0.8(4)
330pF(331) K 0.8(4)

The part numbering code is shown in each (). The (2) & (4) code in T (mm) means number of elements (two) & (four).
Dimensions are shown in mm and Rated Voltage in Vdc.
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High Dielectric Constant Type X5R(R6) Characteristics
Part Number GNMOM GNM1M GNM21 GNM31
L x W [EIA] 0.9x0.6 [0302] 1.37x1.0 [0504] 2.0x1.25 [0805] 3.2x1.6 [1206]
Rated Volt. 16 10 6.3 50 25 16 10 6.3 16 10 6.3 16 10
(10) (1A) (0J) (IH) (1E) (1C) (1A) (0J) (1C) (1A) (0J) (1C) (1A)
TC 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)
Capacitance, Capacitance Tolerance and T Dimension
1000pF(102) M 0.6(2)
2200pF(222) M 0.6(2)
4700pF(472) M 0.6(2)
10000pF(103) M 0.45*%(2) | 0.45%(2) | 0.45*(2) 0.6(2)
22000pF(223) M 0.45*(2) | 0.45%(2) | 0.45*%(2) 0.6(2) 0.6(2)
47000pF(473) M 0.45*(2) | 0.45%2) | 0.45*(2) 0.6(2) 0.6(2)
0.10pF(104) M 0.45*(2) | 0.45%2) | 0.45*(2) 0.6(2)
0.22uF(224) M 0.8%(2)
0.47uF(474) M 0.85(2)
1.0pF(105) M 0.8%2) | 0.5*2) | 0.8%2) | 0.85(2) | 0.85*4) | 0.85*(4) | 0.85(4) | 0.85(4)
2.2uF(225) M 0.8%2) | 0.8%2) 0.85*2) | 0.85%(2)
The part numbering code is shown in each (). The (2) & (4) code in T (mm) means number of elements (two) & (four).
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GNM Series Specifications and Test Methods (2)(P.40)
High Dielectric Constant Type X7R/7S(R7/C7) Characteristics
Part Number GNM1M GNM21 GNM31
L x W [EIA] 1.37x1.0 [0504] 2.0x1.25 [0805] 3.2x1.6 [1206]
rad ot @ | 8 | ad oA @ | e | ad | @ | a8 | ad | )
TC X7R X7R X7R X7R X7S X7R X7R X7R X7R X7R X7R X7R
(R7) (R7) (R7) (R7) (C7) (R7) (R7) (R7) (R7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
470pF(471) M 0.6(4)
1000pF(102) M 0.6(2) 0.6(4)
2200pF(222) M 0.6(2) 0.6(4)
4700pF(472) M 0.6(2) 0.6(4)
10000pF(103) M 0.6(2) 0.6(4)
22000pF(223) M 0.6(2) 6(2) 0.85(4)
47000pF(473) M 0.6(2) 6(2) 0.85(4) | 0.85(4) 1.0(4)
0.10pF(104) M 0.6(2) 0.6(2) 0.85(4) | 0.85(4) | 0.85(4) 1.0(4)
1.0pF(105) M 1.15(4)
The part numbering code is shown in each (). The (2) & (4) code in T (mm) means number of elements (two) & (four).
Dimensions are shown in mm and Rated Voltage in Vdc.
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GNM Series Specifications and Test Methods (1)

Below GNM Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
In case "*" is added in capacitance table, please refer to GNM Series Specifications and Test Methods (2) (P.40).

Specifications
No. Item Temperature Test Method
Compensating Type High Dielectric Type
Operating
] R R7, C7: -55 to +125°C
3 1 | Temperature 5C: -55to +125°C R6- —55 0 +85°C
Range
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 300% of the rated voltage
. . . (5C) or 250% of the rated voltage (R7) is applied between the
R V0 defects or ahnormalities terminations for 1 to 5 seconds, provided the charge/discharge
current is less than 50mA.
Insulation More than 10,000MQ or 500Q - F The insulation reS|s_tance should be measure(j with a DC
6 . - . voltage not exceeding the rated voltage at 25°C and 75%RH
Resistance (Whichever is smaller) ) . \
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.: Q21000 frequency and voltage shown in the table.
30pF max. Char. 5vmin] 16V | 10V | 6.3V Char,
& =400+20C S R7
8 | Dissipation Factor Q2400+ R7,R6, | 0.025 | 0.035 | 0.035 | 0.05 Item
(D.F) c7 max. | max. | max. | max. Frequency 1+0.1MHz 1+0.1kHz
\J C: Nominal Voltage 0.5 to 5Vrms 1.0+0.2Vrms
Capacitance (pF)
Temp. |Reference] Cap The capacitance change should be measured after 5 min. at
Char. Rangé Temp Chanée each specified temperature stage.
_55°C (1) Temperature Compensating Type
Capacitance W'th'.n. the R7 to +125°C Within The temperaturelcoefﬁment is determined using the Fapam-
Change specified tolerance 55°C +15% tance measured in step 3 as a reference. When cycling the
9 (Table A) R6 |, +850c| 2°°C temperature sequentially from step1 through 5, the capacitance
55°C T Within should be within the specified tolerance for the temperature
c7 to +125°C +2204 coefficient and capacitance change as Table A.
The capacitance drift is calculated by dividing the differences
sl between the maximum and minimum measured values in the
) Within the )
Capacitance | Temperature - steps 1, 3 and 5 by the cap. value in step 3.
) specified tolerance
9 | Temperature | Coefficent
N (Table A)
Characteristics Step Temperature (°C)
1 252
2 —55=+3 (for 5C/R7/C7), —30%3 (for F5)
" 3 25+2
Withir{:0'2% 4 1253 (for 5C/R7/C7), 853 (for F5)
Capacitance or £0.05pF 5 20+2
Drift (Whichever is
larger.) (2) High Dielectric Constant Type
The ranges of capacitance change compared with the above
25°C value over the temperature ranges shown in the table
should be within the specified ranges.
No removal of the terminations or other defect should occur. Splder the capat:ltor. to the test jig (glass epoxy bogrd) Shiswn '.“
Fig.1 using a eutectic solder. Then apply 5N force in parallel with
GNMOI14 GNMOIC2 the test jig for 101 sec.
b b The soldering should be done either with an iron or using the
o 12 reflow method and should be conducted with care so that the
.—:J L:—_ & r:\ = °V‘ soldering is uniform and free of defects such as heat shock.
. = % B Ao
Adhesive Strength g E i e
10 A - b = e Type a b [ d
of Termination P '—? LLSolder resist P
C T_g d ) Copper foil GNM1M2 0.5 1.6 0.32 0.32
older resist
LCopper foil GNM212 0.6 1.8 0.5 0.5
GNM214 0.6 2.0 0.25 0.25
GNM314 0.8 2.5 0.4 0.4
(in mm)
Fig. 1
Continued on the following page.
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GNM Series Specifications and Test Methods (1)

Below GNM 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 GNM Series Specifications and Test Methods (2) (P.40).

Specifications
No. Item Test Method
Temperature . n 3
Compensating Type High Dielectric Type
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
I 30pF min.: Q21000 having a total amplitude of 1.5mm, the frequency being varied
Vibratio 30pF max. iformly b h imate limits of 10 and 55Hz. Th
11 Resistance p max; Char. 25V min] 16V 10V 6.3V uniformly between the approximate limits o an z. The
QIDF. Q=400+20C R7.R6, | 0.025 | 0.035 | 0.035 | 0.05 frequency ran_ge, from ‘10 to 55Hz land return to 19Hz, should
. c7 max. | max. | max. | max. | 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).
No cracking or marking defects should occur. Solder the capacitor on the test jig (glass epoxy board) shown
in Fig. 2 using a eutectic solder.
*GNMO4 *GNMO2 Then apply a force in the direction shown in Fig. 3 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
¥ 9 @ O v O , O of defects such as heat shock.
|
100 | 100
5.0 5.0
a 2 20 ,50 Pressurizing
‘m‘ ‘m‘ speed : 1.0mm/sec.
12 | Deflection [:E%Ej 1.0 E CE:] 10 {Pressurize
& d A e S AN A
t=0.8mm T Oy———=———== J#
f
Type a b c d Flexure : =1
GNM1M2 |2.0£0.05]|0.5+0.05|0.3240.05|0.324+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 T
GNM314 2.5+0.05]0.8+0.05 | 0.440.05 | 0.44+0.05
(in mm) Fig. 3
Fig. 2
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
- AL rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at
0,
13 _Srolgn?;a?i'“;y of ch)r{;zir?ljct)rlﬁlterm|natlons are foesdidered ever\yfpnd 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
€ auo 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.
Resistance to The measured and observed characteristics should satisfy the
Soldering Heat specifications in the following table.
Appearance | No marking defects
Within £2.5% N N \ ‘ )
Capacitance or +0.25pF Y Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
Change (Whichever is R7, R6, CT7: Within £7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
larger) solution at 270+5°C for 101+0.5 seconds. Let sit at room
- temperature for 24+2 hours, then measure.
14 30pF min.: Q21000
30pF max.: Char. 125V min] 16V 10V | 6.3V | °Initial measurement for high dielectric constant type
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
) Cc7 max. | max. | max. | max. then let sit for 24+2 hours at room temperature.
C: Nominal Perform the initial measurement.
Capacitance (pF)
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric No failure
Strength

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

Below GNM 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 GNM Series Specifications and Test Methods (2) (P.40).

Specifications

No. Item Test Method
Temperature . . 3
Compensating Type High Dielectric Type
Temperature The measured and observed characteristics should satisfy the
3 Cycle specifications in the following table. Fix the capacitor to the supporting jig in the same manner and
Appearance | No marking defects under t_he same conditions as (10). Pe_rform_the five cyc!es
N according to the four heat treatments listed in the following
) Within £2.5% table. Let sit for 24+2 hours (temperature compensating type)
Capacitance  or20.25pF | oo R6. C7: Within £7.5% or 4844 hours (high dielectric constant type) at room
Change (Whichever is temperature, then measure.
|
argen) Step 1 2 3 2
30pF max.: : o i oom i oom
P o400+20C | _Char 25vmin] 16V 10V | 6.3V Temp. (°C) Tgnﬁszlg/% Temp. ngzrﬁtg‘ﬁo Temp.
Q/D.F. - R7,R6, | 0.025 | 0.035 | 0.035 | 0.05 - - : :
X Cc7 max. max. max. max. Time (min.) 30+3 2t03 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 2442 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%
i +
Capacitance _ OrEOSPF | o7 Re, C7: Within £12.5%
Change (Whichever is
larger) Sit the capacitor at 40+2°C and 90 to 95% humidity for 50012
30pF and over: hours.
16 . Remove and let sit for 242 hours at room temperature, then
Q=350
10pF and over, _ measare.
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: cr max;, ¢ {max: ma.
Q=200+10C
C: Nominal
Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Humidity Load The r_n_ea@red_ and observ_ed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
Within £7.5%
i +
Griee P _Q.YSpF R7, R6, C7: Within £12.5% Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Change (Whichever is
larger) 50012 hours.
17 g Remove and let sit for 24+2 hours at room temperature, then
30pF and over: measure.
Q=200 ] The charge/discharge current is less than 50mA.
30pF and below: Char. |25V min.| 16V 10V/6.3V
Q/D.F. Q=100+10C/3 | R7, R6, 0.05 0.05 0.05
c7 max. max. max.
C: Nominal
Capacitance (pF)
I.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)

Below GNM 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 GNM Series Specifications and Test Methods (2) (P.40).

Specifications
No. Item Test Method
Temperature . n 3
Compensating Type High Dielectric Type
High Temperature | The measured and observed characteristics should satisfy the
Load specifications in the following table.
Appearance | No marking defects
Capacit ithin +39
c;psu Ry Within ir/o +0.30F Apply 200% of the rated voltage for 1000£12 hours at the
R0k (WhicheverTs =P R7, R6, C7: Within £12.5% maximum operating temperature +3°C. Let sit for 24%+2 hours
larger) at room temperature, then measure.
9 The charge/discharge current is less than 50mA.
18 30pF and over:
Q=350 « Initial measurement for high dielectric constant type.
10pF and over, _ Apply 200% of the rated DC voltage for one hour at the
QDF 30pF and below: Char. |25V min.| 16V | 10V/6.3V maximum operating temperature +3°C. Remove and let sit for
N Q=275+5C/2 | R7,R6,| 0.04 0.05 0.05 24+2 hours at room temperature. Perform initial
10pF and below: c7 max. max. max. measurement.
Q=200+10C
C: Nominal
Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Table A

Char.

Capacitance Change from 25°C (%)

Nominal Values

(ppm/C) Note 1 %

—30C —10C

Max. Min.

Max. Min. Max. Min.

5C

0%30 0.58 —0.24

0.40 —0.17 0.25 —0.11

Note 1: Nominal values denote the temperature coefficient within a range of 25 to 125C.
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GNM Series Specifications and Test Methods (2)

Below GNM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to GNM Series Specifications and Test Methods (1) (P.36).

No.

Item

Specifications

Test Method

Operating
Temperature Range

R6: —55°C to +85°C

Rated Voltage

See the previous pages.

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

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

Appearance

No defects or abnormalities

Visual inspection

Dimensions

Within the specified dimension

Using calipers

Dielectric Strength

No defects or abnormalities

No failure should be observed when 250% 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

50Q - F min.

The insulation resistance should be measured with a DC
voltage not exceeding the rated voltage at 25°C and 75%RH
max. and within 1 minute of charging.

Capacitance

Within the specified tolerance

Dissipation Factor
(D.F.)

0.1 max.*®
Table 3
GNMOM2 R6 103/223/473/104
GNM1M2 R6 0J 105/225
GNM1M2 R6 1A 225
GNM212 R6 0J 225
GNM212 R6 1A 225
* However 0.125 max. about Table 3 items on the left side.

The capacitance/D.F. should be measured at 25°C at the

frequency and voltage shown in the table.
Capacitance Frequency
C=<10yF * (10V min.) 1+0.1kHz
C=10pF *? (6.3V_max.) 1+0.1kHz

Table 1

GNMOM2 R6 1A
GNMOM2 R6 1C
GNM1M2 R6 1A
GNM1M2 R6 1C

Voltage
1.0+0.2Vrms
0.5+0.1Vrms

104
104
105/225
224/105

Table 2

GNMOM2 R6 0J 103/223/473

GNM212 R6 0J 225

GNM214 R6 0J 105
*1 However the voltage is 0.5+0.1Vrms about Table 1 items on the left side.
*2 However the voltage is 1.0+0.2Vrms about Table 2 items on the left side.

Capacitance
Temperature
Characteristics

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

Step Temperature (C)
1 25+2
2 —55+3
3 2542

Reference

Char. | Temp. Range Temp.

Cap. Change

4 85+3
5 25%2

R6 —55 to +85°C 25°C Within +15%

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

10

Adhesive Strength
of Termination

No removal of the terminations or other defects should occur.

GNMOO4 GNMOO2
b b

a
= = I B
3 = - #u
i =

S N N S

1
[ Solder resist

Copper foil

I
L
[

1
— Solder resist

Copper foil

Fig. 1

Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1 using a eutectic solder.

Then apply 5N (GNMOM2: 2N) force in parallel with the test jig for
1021 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.

Type a b [ d
GNMOM2 0.2 0.96 0.25 0.2
GNM1M2 0.5 1.6 0.32 0.32
GNM212 0.6 1.8 0.5 0.5
GNM214 0.6 2.0 0.25 0.25
GNM314 0.8 25 0.4 0.4

(in mm)

11

Appearance

No defects or abnormalities

Capacitance

Within the specified tolerance

Vibration
D.F.

0.1 max.*®
*3 However 0.125 max. about Table 3 items on the left side.

Solder the capacitor to the test jig (glass epoxy board) in

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

The capacitor should be subjected to a simple harmonic motion
having a total amplitude of 1.5mm, the frequency being varied
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 minute. This motion
should be applied for a period of 2 hours in each of 3 mutually
perpendicular directions (total of 6 hours).

40
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GNM Series Specifications and Test Methods (2)

Continued from the preceding page.

Below GNM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to GNM Series Specifications and Test Methods (1) (P.36).

No. Item Specifications Test Method
No cracking or marking defects should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 2 using a eutectic solder. Then apply a force in the
GNMLIH *GNMEILI2 direction shown in Fig. 3. The soldering should be done by the
reflow method and should be conducted with care so that the
2 Q == ) gl O @ rrrrrr O soldering is uniform and free of defects such as heat shock.
\
I 100 100
5.0 5.0 20 .50 Pressurizing
a a speed : 1.0mm/sec.
‘m‘ ‘m‘ ‘Pressurize
0| B deE e

d d Thickness: 0.8mm
Type a b c d
GNMOM2 2.0%0.05|0.2+0.05 | 0.2+0.05 |0.25+0.05
GNM1M2 2.0£0.05|0.5+0.05 |0.32+0.05/0.324+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
GNM314 2.5+0.05]0.84+0.05 | 0.44+0.05 | 0.4%+0.05

Fig. 2 (in mm)

Flexure : =1

Capacitance meter

45 45
T

Fig. 3

Solderability of

75% of the terminations are to be soldered evenly

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at

13 Terminatian and continuously 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
’ 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.
Appearance | No marking defects
Capaciance Preheat the cgpacitor at_120 to 150°C for 1 minute. Immerse
R6: Within £7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
RAS o Sz soluti_on at 2701+5°C for 10+0.5 seconds.
14 | to Soldering | D.F. 0.1 max. *® ' . Letlsllt at room temperature for 24+2 hours, then measure.
o *3 However 0.125 max. about Table 3 items on the left side. « Initial measurement
: Perform a heat treatment at 150 +0/-10°C for one hour and
I.R. 50Q - F min. .
then let sit for 24+2 hours at room temperature. Perform
Dielectric No failure the initial measurement.
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
) under the same conditions as (10).
) R6: Within £12.5% Perform the five cycles according to the four heat treatments
Change i . ’
isted in the following table.
DF 0.1 max. ** Let sit for 2442 hours at room temperature, then measure.
ad * However 0.125 max. about Table 3 items on the left side. Step 1 2 3 4
15 Tenpais I.R. 50Q - F min. °C Min. Operating| Room |Max. Operating| Room
Cycle Temp. () Temp. Temp. Temp. Temp.
Time (min.) 30+3 2t03 303 2t03
Dielectric No fai « Initial measurement
o failure
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
Capacitace )N 500_1_12 hours. The charge/discharge current is less than 50mA.
High Ol R6: Within £12.5% « Initial measurement
Temperature Perform a heat treatment at 150 +0/-10°C for one hour
High D.F. 0.2 max. and then let sit for 24+2 hours at room temperature.
16 N -
Humidity Perform the initial measurement.
(Steady) » Measurement after test
I.R. 12.5Q - F min. Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 2442 hours at room temperature, then
measure.
Appearance | No marking defects Apply 150% (GNM1M2R61A225/1C105: 125% of the rated
Capacitance N voltgge) of the ralted voltage for 1000+12 hou_rs at the
Bhale R6: Within £12.5% maximum operating temperature £3°C. Let sit for 24+2 hours
at room temperature, then measure.
D.F. 0.2 max. The charge/discharge current is less than 50mA.
« Initial measurement
17 | 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.
I.R. 25Q - F min.  Measurement after test
Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 24+2 hours at room temperature, then
measure.
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Chip Monolithic Ceramic Capacitors mulRata
Low ESL LLL/LLA/LLM Series

s ] ad——
m Features (Reversed Geometry Low ESL Type) D:D L H
1. Low ESL, good for noise reduction for high - ﬁ %
4 frequency
2. Small, high cap
) ) an Nnber Dimensions (mm)
m Applications {arhimb C w T
. . LLL153 0.5 +0.05 1.0 +0.05 0.3 +0.05
1. High speed micro processor LLL185 0.8 0.1 1.6 +0.1 0.6 max.
2. High frequency digital equipment t::::;i: 1.25 0.1 2.0+0.1 0-?).:304_{(_)%15
LLL219 0.85 +0.1
LLL315 0.5 +0/-0.15
LLL317 1.6 £0.15 3.2 +0.15 0.7 £0.1
LLL31M 1.15 +0.1
Reversed Geometry Low ESL Type
Part Number LLL15 LLL18 LLL21 LLL31
L x W [EIA] (ool 0.8x1.6 [0306] 1.25x2.0 [0508] 1.6x3.2 [0612]
Rated Volt 63| 5 | 25 | 16 | 10 | 4 | 50 | 25 | 16 | 10 | 63 | 4 | 50 | 25 | 16 | 10 6.3
’ (0J) | (AH) | 1E) | (1C) | (1A) | (0G) | (AH) | (1E) | 1C) | 1A) | (QJ) | (OG) | (AH) | (1E) | (1C) | (1A) (QJ)
TC X6S | X7R | X7R | X7R | X7R | X7S | X7R | X7R | X7R | X7R | X7R | X7S | X7R | X7R | X7R | X7R | X7R | X5R
(C8) | (R7) | (R7) | (R7) | (R7) | (C7) | (R7) | (R7) | (R7) | (R7) | (R7) | (C7) | (R7) | (R7) | (R7) | (R7) | (R7) | (R6)
Capacitance, Capacitance Tolerance and T Dimension
2200pF W) 0.5
(222) (5)
4700pF M 0.5
(472) (5)
10000pF M 0.5 0.6 0.7
(103) (5) (6) (7)
22000pF M 0.5 0.6 0.7
(223) (5) (6) ™
47000pF M 0.5 0.6 0.7
(473) (5) (6) (7)
0.10pF m |03 0.5 0.6 115 | 0.7
(104) ©)] (5) (6) ™M | @)
0.22uF M| 03 0.5 0.85| 0.6 115 | 0.7
(224) @) (5) © | (6 M | (@
0.47uF » 0.5 0.85 115 | 0.7
(474) (5) ) ™M | (@)
1.0uF M 0.5 0.85 115 | 0.7
(105) (5) ©) M) | @)
2.2uF M 0.5 0.85 1.15 | 0.7
(225) (5) ©) ™M | (@
4.7uF M 1.15
(475) (M)
10uF M 1.15*
(106) (M)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*:Please refer to LLL/LLA/LLM Series Specifications and Test Method (2)(P.47).
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Reversed Geometry Low ESL Type Low Profile

Part Number LLL18 LLL21 LLL31
L x W [EIA] 0.8x1.6 [0306] 1.25x2.0 [0508] 1.6x3.2 [0612]
Rated Volt. 25 16 10 4 50 25 16 10 6.3 4 50 25 16 10
(1E) (10 (1A) (0G) (1H) (1E) (10 (1A) (0J) (0G) (1H) (1E) (10 (1A)
TC X7R X7R X7R X7S X7R X7R X7R X7R X7R X7S X7R X7R X7R X7R
(R7) (R7) (R7) (C7) (R7) (R7) (R7) (R7) (R7) (C7) (R7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
10000pF(103) M 0.5(5) 0.5(5) 0.5(5) 4
22000pF(223) M .5(5) 0.5(5) 0.5(5)
47000pF(473) M 5(5) 5 .5(5)
0.10uF(104) M 0.5(5) 0.5(5) 0.5(5)
0.22uF(224) M 0.5(5) 0.5(5) 0.5(5)
0.47uF(474) M 0.5(5) 0.5(5)
1.0uF(105) M 0.5(5)

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

L W
m Features (Eight Terminals Low ESL Type) LLLILTED | I
1. Low ESL (100pH) , suitable to decoupling capacitor m % o0 6 @ Equivalent Circuit
for 1GHz clock speed IC. i Ve e w
2. Small, large cap = ) T
® ©® ® ©® D @ ® @
m Applications Part Number - WDime”SiO”S (mg‘) g
1. High speed micro processor LLA185 1.6+0.1 | 0.8+0.1 | 05+0.05/-0.1 |0.4+0.1
; i ; LLA215 2.0:0.1 |1.25+0.1| 05+0.05/-0.1 |0.5+0.05
2. High frequency digital equipment LLA219 2.0+0.1 [1.25+0.1 0.85 0.1 0.5 0.05
LLA315 3.2#0.15 | 1.6 +0.15 | 0.5+0.05/-0.1 |0.8+0.1
LLA319 3.2%0.15 | 1.6 +0.15 0.85 +0.1 0.8%0.1
LLA31M 3.2+0.15 | 1.6 +0.15 1.15 %0.1 0.8 0.1
Eight Terminals Low ESL Type
Part Number LLA18 LLA21 LLA31
L x W [EIA] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x1.6 [1206]
4 25 16 10 6.3 4 16 10 4
Rated Vgl (0G) (1E) (10) (1A) (0J) (0G) (10) (1A) (0G)
TC X7S X7R X7R XTR X7R X7S X7R X7R X7R
(C7) (R7) (R7) (R7) (R7) (C7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
10000pF(103) M 0.85(9)
22000pF(223) M 0.85(9)
47000pF(473) M 0.85(9)
0.10uF(104) | M 0.5(5) 0.85(9) 0.85(9)
0.22uF(224) | M 0.5(5) 0.85(9) 0.85(9)
0.47uF(474) | M 0.5(5) 0.85(9) 0.85(9)
1.0uF(105) | M 0.5%(5) 0.85(9) 1.15(M) 0.85(9)
22uUF(225) | M 0.5%(5) 0.85(9) 1.15(M) 0.85(9)
47UFAT5) | M 0.85%9)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*:Please refer to LLL/LLA/LLM Series Specifications and Test Method (2)(P.47).
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Eight Terminals Low ESL Type Low Profile
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Part Number LLA21 LLA31
L x W [EIA] 2.0x1.25 [0805] 3.2x1.6 [1206]
Rated Vot a8 ad) @A) 03 06) ad) @A) 03
TC X7R X7R X7R X7R X7S X7R X7R X7R
(R7) (R7) (R7) (R7) (C7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
10000pF(103) M 0.5(5)
22000pF(223) M 0.5(5)
47000pF(473) M .5(5)
0.10pF(104) M .5(5)
0.22uF(224) M 0.5(5) 0.5(5)
0.47uF(474) M 0.5(5) 0.5(5)
1.0pF(105) M 0.5(5) 0.5(5)
2.2uF(225) M 0.5%(5) 0.5(5
4.7uF(475) M 0.5%(5)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*:Please refer to LLL/LLA/LLM Series Specifications and Test Method (2)(P.47).
w

m Features (Ten Terminals Low ESL Type)
1. Low ESL (45pH), suitable to decoupling capacitor
for 2GHz clock speed IC.

(O H

=
I 1

:b :% ® @ 0 @
S )

Equivalent Circuit

2. Small, large cap G;ﬂ_' ‘?‘E@ TYeeY
i I o Y o I |
m Applications ® ® ® ® ®®©®® D
1. High speed micro processor Dimensions (mm)
2. High frequency digital equipment Part Number 3 - T s
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
Ten Terminals Low ESL Type Low Profile
Part Number LLM21 LLM31
L x W [EIA] 2.0x1.25 [0805] 3.2x1.6 [1206]
R Vol a8 ad) 03) (0G) ad) @A) 03
XA X7R X7R X7R X7S X7R X7R X7R
(R7) (R7) (R7) (C7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
10000pF(103) | M 0.5(5)
22000pF(223) | M 0.5(5)
47000pF(473) | M 5(5)
0.10uF(104) | M 5(5) 5(5)
0.22uF(224) | M 5(5) 0.5(5)
0.47uF(474) | M 5(5) 0.5(5)
1.04F(105) | M 0.5(5)
220F(225) | M 0.5%(5) 0.5(5)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*:Please refer to LLL/LLA/LLM Series Specifications and Test Method (2)(P.47).
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LLL/LLA/LLM Series Specifications and Test Methods (1)

Below LLL/LLA/LLM Series Specifications and Test Methods (1) are applied to Non "** PNs in capacitance table.
In case "*" is added in capacitance table, please refer to LLL/LLA/LLM Series Specifications and Test Methods (2) (P.47).

No. Item Specifications Test Method
Operating
1 | Temperature R7,C7: =55 to +125°C
Range
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 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.

C=0.047uF: More than 10,000MQ

The insulation resistance should be measured with a DC voltage

6 Inst{latlon C>0.047pF: More than 500Q - F not exceeding the rated voltage at 25°C and 75%RH max. and
Resistance . . Y . A
C: Normal Capacitance within 2 minutes 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.
\ NIV W.V.: 25V min.; 0.025 max. Frequency: 140.1kHz
8 '(?D'S'f'fat'on Factor | v.: 16v/10V max.; 0.035 max. Voltage: 1£0.2Vrms
B\ W.V.: 6.3V max.; 0.05 max. #However the voltage is 0.5+0.1Vrms about LLA185C70G474.
The capacitance change should be measured after 5 min. at
each specified temperature stage.
Step Temperature (°C)
1 2512
Capacitance 2 —55+3
9 | Temperature = = = 3 2542
Characteristics Char. emp. Range elerence Cap.Change 4 12543
(°C) Temp. 5 2540
R7 —55 to +125 25°C Within £15% —
p— o it 1 + 0, = R
c7 55 1o WA 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.
Solder the capacitor to the test jig (glass epoxy board) using a
eutectic solder. Then apply 10N force in parallel with the test
i . jig for 10+1 .Th Ideri hould be d ith ith
10 Adhesn/_e St'rength No removal of the terminations or other defect should occur. 1Ig Tor LU= sec. N6, QN Sang Snowa pe Jong eriner with an
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. *LLL18 and LLA/LLM Series: 5N
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
Vibration . ; \ (|
11 . \ L uniformly between the approximate limits of 10 and 55Hz. The
Resistance W.V.: 25V min.; 0.025 max.
. . frequency range, from 10 to 55Hz and return to 10Hz, should
D.F. W.V.: 16V/10V max.; 0.035 max. . . . } .
) . be traversed in approximately 1 minute. This motion should be
W.V.: 6.3V max.; 0.05 max. . ) Y
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 (J1S-K-5902) (25% rosin in weight proportion). Preheat at
0,
12 '?eo:lrjn?rr;?ilg;y o ;ﬁfc(:ntgsuf;gmatlons are to be soldered gy 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 2451+5°C.
Appearance | No marking defects
N Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
Chpn ! Within £7.5% the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
R0 solution at 270£5°C for 10+0.5 seconds. Let sit at room
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.

I.R.

More than 10,000MQ or 500Q - F (Whichever is smaller)

Dielectric
Strength

No failure

« Initial measurement.
Perform a heat treatment at 150 *$5°C for one hour and then
let sit for 24+2 hours at room temperature. Perform the initial
measurement.

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

Below LLL/LLA/LLM Series Specifications and Test Methods (1) are applied to Non "** PNs in capacitance table.
Continued from the preceding page. |n case "*" is added in capacitance table, please refer to LLL/LLA/LLM Series Specifications and Test Methods (2) (P.47).

No. Item Specifications Test Method
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
Capacianed B under the same conditions as (10).
Charge Within +£7.5% Eerfotm the five cycles accordlng to the four heat treatments
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 7
14 Temperature W.V.: 6.3V max.; 0.05 max. . [Min. Operating] Room |Max. Operating| Room
4 Cycke IR More than 10,000MQ or 500Q - F (Whichever is smaller) Temp-(C)| Temp. *2 | Temp. | Temp. “8 | Temp.
Time (min.) 303 2t03 303 2t03
Bidlaine \ « Initial measurement.
Strength No failure Perform a heat treatment at 150 "%, °C for one hour and then
let sit for 2442 hours at room temperature. Perform the initial
measurement.

Appearance | No marking defects

Capacitance L
Humidity | change Within £12.5% Sit the capacitor at 40£2°C and 90 to 95% humidity for 50012
15| (Steady - hours. Remove and let sit for 24+2 hours at room temperature,
State) D.E W.V.: 10V min.; 0.05 max. then measure.
o W.V.: 6.3V max.; 0.075 max.
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

Appearance | No marking defects

Capacitance

Change Within +12.5% Apply the rated voltage at 4022°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
W.V.: 6.3V max.; 0.075 max. less than 50mA.
IR More than 500MQ or 25Q - F
o (Whichever is smaller)
Appearance | No marking defects Apply 200% of the rated voltage for 1000£12 hours at the
) maximum operating temperature +3°C. Let sit for 24+2 hours
Capaghioge Within £12.5% at room temperature, then measure. The charge/discharge
Change .
High ‘ current is less than 50mA.
17 | Temperatwre | D.F. W.V.: 10V min.; 0.05 max. N
Load W.V.: 6.3V max.; 0.075 max. eInitial measurement.
Apply 200% of the rated DC voltage for one hour at the
More than 1,000MQ or 50Q - F maximum operating temperature £3°C. Remove and let sit for
LR. (Whichever is smaller) 2412 hours at room temperature.

Perform initial measurement.

® snuRlata
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LLL/LLA/LLM Series Specifications and Test Methods (2)

Below LLL/LLA/LLM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to LLL/LLA/LLM Series Specifications and Test Methods (1) (P.45).

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 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 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.
sulation 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 e . .
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.
- Capacitance Frequency Voltage
g | Dissipation Factor | oo o7 7 g. 0.120 max. C=10yF (10V min.) 140.1kHz 1.0£0.2vrms
(D.F) C=10yF (6.3V max.) 140.1kHz 0.5+0.1Vrms
C>10uF 120+24Hz 0.5+0.1Vrms
Char. Tem%gange ReTfsrrT(]egce Cap.Change The capacitance change should be measured after 5 min. at
Capacitance RG 5510 485 Within £15% each specified tempgrature stage. _ .
9 | Temperature R7 5510 +125 Within £15% The ranges of capacitance change compared with the 25°C
Characteristics c7 5510 1125 25°C 7@ \k;alt‘jﬁtsmetrhthe temiﬁe(rjarturr]e ranges shown in the table should
Cc8 | —55to +105 Within +£22% € € specilied ranges.
Solder the capacitor to the test jig (glass epoxy board) using a
eutectic solder. Then apply 10N* force in parallel with the test
i o jig for 10+1 .Th Ideri hould be d ith ith
10 Adhesw_e St'rength No removal of the terminations or other defect should occur. JIg Tor L= sec. The sOIUETITY SO be gong etiner with an
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, 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 raqge, from _10 to 55Hz land return to 1sz, 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 (JI1S-K-5902) (25% rosin in weight proportion). Preheat at
0,
12 _Srolﬂﬁ;a?i'“;y of ;ﬁfc(:ntgsuf:st;matlons are to bSisoidered quenty 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
R e Y- 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 2451+5°C.
Appearance | No marking defects Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
Canacit the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
czpsc' ance R6, R7, C7, C8: Within £7.5% solution at 270+5°C for 10+0.5 seconds.
Resistance e Let sit at room temperature for 24+2 hours, then measure.
13 | to Soldering | D.F. R6, R7, C7, C8: 0.120 max.
Heat . « Initial measurement.
.R. Q- F .
IR 50 b Perform a heat treatment at 15025 °C for one hour and then
Dielectric . let sit for 2442 hours at room temperature. Perform the initial
No failure
Strength measurement.

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

Below LLL/LLA/LLM Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
Continued from the preceding page. |n case "*" is not added in capacitance table, please refer to LLL/LLA/LLM Series Specifications and Test Methods (1) (P.45).

No. Item Specifications Test Method
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
Canacitan under the same conditions as (10).Perform the five cycles
C;pac ane R6, R7, C7, C8: Within £12.5% according to the four heat treatments listed in the following
Al 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 . Ol - 2 . 03 - 4
14 | Sudden \ In. Operating| Room ax. Operating| Room
4 Change Temp. (°C) | Temp. -g Temp. | Temp. X8 | Temp.
Time (min.) 30+3 2t03 303 2t03
Dielectric . \ .
Strength No falye « Initial measurement
Perform a heat treatment at 150 "%, °C for one hour and then
let sit for 2442 hours at room temperature. Perform the initial
measurement.
Appearance | No marking defects Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capaciance 50012 hours.
p R6, R7, C7, C8: Within £12.5% The charge/discharge current is less than 50mA.
Change
High Apply the rated DC voltage.
9 D.F. R6, R7, C7, C8: 0.2 max.
Temperatue .
Hioh eInitial measurement
15 ng i Perform a heat treatment at 150 %5 °C for one hour and then
Sl:m'd'ty let sit for 2442 hours at room temperature. Perform the initial
e ) measurement.
State) I.R. 12.5Q - F min.
*Measurement after test
Perform a heat treatment at 150 *%5 °C for one hour and then
let sit for 2442 hours at room temperature, then measure.
Appearance | No marking defects Apply 150% of the rated voltage for 1000£12 hours at the
Capasiance maximum operating temperature +3°C.
Chznge R6, R7, C7, C8: Within £12.5% The charge/discharge current is less than 50mA.
D.F. R6, R7, C7, C8: 0.2 max. eInitial measurement
16 | Durabil Perform a heat treatment at 150 *25°C for one hour and then
Telli let sit for 2442 hours at room temperature. Perform the initial
measurement.
I.R. 25Q - F min.
*Measurement after test
Perform a heat treatment at 150 *$°C for one hour and then
let sit for 2442 hours at room temperature, then measure.
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Chip Monolithic Ceramic Capacitors

mulRata

High-Q Type GJM Series

e g e

m Features A ———
1. Mobile Telecommunication and RF module, mainly & z
2. Quality improvement of telephone call, Low power - &
Consumption, yield ratio improvement L | :1
m Applications ‘ C e
VCO, PA, Mobile Telecommunication ™ T S
Imensions (Mmm
Part Number L W T e & il
GJM03 0.6 +0.03 | 0.3 +0.03 0.3 +0.03 | 0.1t0 0.2 0.2
GJIM15 1.0 +0.05|0.5 +0.05 | 0.5 +0.05 |0.15t0 0.3/ 0.4
Part Number GJIMO03 GJIM15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt. (]2_2) (%% (]5_3)
TC C0G COH C0G CoG
(5C) (6C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
0.10pF(R10) | W,B 0.5(5)
0.20pF(R20) | W, B 0.3(3) 0.5(5)
0.30pF(R30) | W, B 0.3(3) 0.5(5)
0.40pF(R40) | W,B 0.3(3) 0.5(5)
0.50pF(R50) | W, B 0.3(3) 0.5(5)
0.60pF(R60) | W, B 0.3(3) 0.5(5)
0.70pF(R70) | W,B 0.3(3) 0.5(5)
0.80pF(R80) | W, B 0.3(3) 0.5(5)
0.90pF(R90) | W, B 0.3(3) 0.5(5)
1.0pF(1RO) |W, B, C 0.3(3) 0.5(5)
1.1pF(1R1) |W,B,C 0.3(3) 0.5(5)
1.2pF(1R2) |W,B, C 0.3(3) 0.5(5)
1.3pF(1R3) |W,B,C 0.3(3) 0.5(5)
1.4pF(1R4) |W,B,C 0.3(3) 0.5(5)
1.5pF(1R5) |W, B, C 0.3(3) 0.5(5)
1.6pF(1R6) |W, B, C 0.3(3) 0.5(5)
1.7pF(1R7) |W, B, C 0.3(3) 0.5(5)
1.8pF(1R8) |W, B, C 0.3(3) 0.5(5)
1.9pF(1R9) |W, B, C 0.3(3) 0.5(5)
2.0pF(2RO) |W, B, C 0.3(3) 0.5(5)
2.1pF(2R1) |W, B,C 0.3(3) 0.5(5)
2.2pF(2R2) |W, B, C 0.3(3) 0.5(5)
2.3pF(2R3) |W, B, C 0.3(3) 0.5(5)
2.4pF(2R4) |W, B, C 0.3(3) 0.5(5)
2.5pF(2R5) |W, B, C 0.3(3) 0.5(5)
2.6pF(2R6) |W, B, C 0.3(3) 0.5(5)
2.7pF(2R7) |W, B, C 0.3(3) 0.5(5)
2.8pF(2R8) |W, B, C 0.3(3) 0.5(5)
2.9pF(2R9) |W, B, C 0.3(3) 0.5(5)
3.0pF(3RO) |W, B, C 0.3(3) 0.5(5)
3.1pF(3R1) |W, B, C 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 GJIMO03 GJIM15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt. (]2_[55) (%.J3) (fg)
TC CoG COH CO0G C0G
(5C) (6C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
3.2pF(3R2) |W,B,C 0.3(3) 0.5(5)
3.3pF(3R3) |W,B,C 0.3(3) 0.5(5)
3.4pF(3R4) |W, B, C 0.3(3) 0.5(5)
3.5pF(3R5) |W,B,C 0.3(3) 0.5(5)
3.6pF(3R6) |W,B,C 0.3(3) 0.5(5)
3.7pF(3R7) |W,B,C 0.3(3) 0.5(5)
5 3.8pF(3R8) |W, B, C 0.3(3) 0.5(5)
3.9pF(3R9) |W,B,C 0.3(3) 0.5(5)
4.0pF(4R0) |W,B,C 0.3(3) 0.5(5)
4.1pF(4R1) |W,B,C 0.3(3) 0.5(5)
4.2pF(4R2) |W,B,C 0.3(3) 0.5(5)
4.3pF(4R3) |W,B,C 0.3(3) 0.5(5)
4.4pF(4R4) |W, B, C 0.3(3) 0.5(5)
4.5pF(4R5) |W, B, C 0.3(3) 0.5(5)
4.6pF(4R6) |W,B,C 0.3(3) 0.5(5)
4.7pF(4R7) |W,B,C 0.3(3) 0.5(5)
4.8pF(4R8) |W,B,C 0.3(3) 0.5(5)
4.9pF(4R9) |W,B,C 0.3(3) 0.5(5)
5.0pF(5R0) |W, B, C 0.3(3) 0.5(5)
5.1pF(5R1) |W,B,C,D 0.3(3) 0.5(5)
5.2pF(5R2) |W,B,C,D 0.3(3) 0.5(5)
5.3pF(5R3) |W,B,C,D 0.3(3) 0.5(5)
5.4pF(5R4) |W,B,C,D 0.3(3) 0.5(5)
5.5pF(5R5) |W,B,C,D 0.3(3) 0.5(5)
5.6pF(5R6) |W,B,C,D 0.3(3) 0.5(5)
5.7pF(5R7) |W,B,C,D 0.3(3) 0.5(5)
5.8pF(5R8) | W,B,C,D 0.3(3) 0.5(5)
5.9pF(5R9) |W,B,C,D 0.3(3) 0.5(5)
6.0pF(6R0O) |W,B,C,D 0.3(3) 0.5(5)
6.1pF(6R1) |W,B,C,D 0.3(3) 0.5(5)
6.2pF(6R2) |W,B,C,D 0.3(3) 0.5(5)
6.3pF(6R3) |W,B,C,D 0.3(3) 0.5(5)
6.4pF(6R4) |W,B,C,D 0.3(3) 0.5(5)
6.5pF(6R5) |W,B,C,D 0.3(3) 0.5(5)
6.6pF(6R6) |W,B,C,D 0.3(3) 0.5(5)
6.7pF(6R7) |W,B,C,D 0.3(3) 0.5(5)
6.8pF(6R8) |W,B,C,D 0.3(3) 0.5(5)
6.9pF(6R9) |W,B,C,D 0.3(3) 0.5(5)
7.0pF(7R0O) |W,B,C,D 0.3(3) 0.5(5)
7.1pF(7R1) |W,B,C,D 0.3(3) 0.5(5)
7.2pF(7R2) |W,B,C,D 0.3(3) 0.5(5)
7.3pF(7R3) |W,B,C,D 0.3(3) 0.5(5)
7.4pF(7R4) |W,B,C,D 0.3(3) 0.5(5)
7.5pF(7R5) |W,B,C,D 0.3(3) 0.5(5)
7.6pF(7R6) |W,B,C,D 0.3(3) 0.5(5)
7.7pF(7R7) |W,B,C,D 0.3(3) 0.5(5)
7.8pF(7R8) |W,B,C,D 0.3(3) 0.5(5)
7.9pF(7R9) |W,B,C,D 0.3(3) 0.5(5)
8.0pF(8RO) |W,B,C,D 0.3(3) 0.5(5)
8.1pF(8R1) |W,B,C,D 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 GJIMO03 GJM15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt. (]2_[55) (%.J3) (fg)
TC C0G COH C0G CoG
(5C) (6C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
8.2pF(8R2) |W,B,C,D 0.3(3) 0.5(5)
8.3pF(8R3) |W,B,C,D 0.3(3) 0.5(5)
8.4pF(8R4) |W,B,C,D 0.3(3) 0.5(5)
8.5pF(8R5) |W,B,C,D 0.3(3) 0.5(5)
8.6pF(8R6) |W,B,C,D 0.3(3) 0.5(5)
8.7pF(8R7) |W,B,C,D 0.3(3) 0.5(5)
8.8pF(8R8) |W,B,C,D 0.3(3) 0.5(5) 5
8.9pF(8R9) |W,B,C,D 0.3(3) 0.5(5)
9.0pF(9RO) |W,B,C,D 0.3(3) 0.5(5)
9.1pF(9R1) |W,B,C,D 0.3(3) 0.5(5)
9.2pF(9R2) |W,B,C,D 0.3(3) 0.5(5)
9.3pF(9R3) |W,B,C,D 0.3(3) 0.5(5)
9.4pF(9R4) |W,B,C,D 0.3(3) 0.5(5)
9.5pF(9R5) |W,B,C,D 0.3(3) 0.5(5)
9.6pF(9R6) |W,B,C,D 0.3(3) 0.5(5)
9.7pF(9R7) |W,B,C,D 0.3(3) 0.5(5)
9.8pF(9R8) |W,B,C,D 0.3(3) 0.5(5)
9.9pF(9R9) |W,B,C,D 0.3(3) 0.5(5)
10pF(100) | G,J 0.3(3) 0.5(5)
11pF(110) | G,J 0.3(3) 0.5(5)
12pF(120) | G,J 0.3(3) 0.5(5)
13pF(130) | G,J 0.3(3) 0.5(5)
15pF(150) | G,J 0.3(3) 0.5(5)
16pF(160) | G,J 0.3(3) 0.5(5)
18pF(180) | G,J 0.3(3) 0.5(5)
20pF(200) | G,J 0.3(3) 0.5(5)
22pF(220) | G,J 0.3(3)
24pF(240) | G,J 0.3(3)
27pF(270) | G,J 0.3(3)
30pF(300) | G,J 0.3(3)
33pF(330) | G,J 0.3(3)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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GJM Series Specifications and Test Methods(1)

No.

Item

Specifications

Temperature Compensating Type

Test Method

Operating
Temperature Range

—55 to +125C

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

Rated Voltage

See the previous pages.

The rated voltage is defined as the maximum voltage which
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
0.5 to 5Vrms

Frequency

Voltage

Temperature
Coefficient

Within the specified tolerance (Table A)

Capacitance
Temperature

Characterstcs | Capacitance

Drift

Within £0.2% or £0.05pF
(Whichever is larger.)

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

Temperature Compensating Type

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

When cycling the temperature sequentially from step 1 through
5, (5C: +25 to 125°C: other temp. coeffs.: +20 to 125%C) the
capacitance should be within the specified tolerance for the
temperature coefficient and capacitance change as 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
12543
Reference Temp. 2

a|lhjwiN

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 (GIMO03)
C

=
A T V1 V1 V1 VI

N
1\l

7]

WY

AN
17N

Solder resist

17z 777/

Baked electrode or
copper foil
Type a b c
GJIMO03 0.3 0.9 0.3
GJM15 0.4 1.5 0.5

(in mm)

Fig. 1
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Specifications

No. Item Test Method
Temperature Compensating Type
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
. W . same manner and under the same conditions as (10).
Capacitance | Within the specified tolerance . . . . .
The capacitor should be subjected to a simple harmonic motion
— having a total amplitude of 1.5mm, the frequency being varied
Vibration . ; L
11 . - uniformly between the approximate limits of 10 and 55Hz.
Resistance 30pF and over: Q21000
) The frequency range, from 10 to 55Hz and return to 10Hz,
Q 30pF and below: Q=400+20C ] ) . . .
C: Nominal Capacitance (pF) 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).
Solder the capacitor to the test jig (glass epoxy boards) shown
No cracking or marking defects should occur. in Fig. 2 using a eutectic solder.
Then apply a force in the direction shown in Fig. 3.
The soldering should be done by the reflow method and should
be conducted with care so that the soldering is uniform and free
b o5 of defects such as heat shock.
20 ,50 Pressurizing
e [f = speed : 1.0mm/sec.
12 | Deflection ;Pressurize
T [ RZO-" N
100 t: 0.8mm N ——— — — — = = J—*
) — f
Type a b c Flexure : <1
GJIMO03 0.3 0.9 0.3
GJM15 0.4 1.5 0.5 Capacitance meter
(in mm) 45 1 45 (in mm)
Fig. 2
Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
\,. L rosin (JIS-K-5902) (25% rosin in weight proportion).
0,
13 ig::ﬁ;i:;g;y i Zgr::ir?:;zzltermmatlons aretobe soklefedigyehily 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.
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
Capacitance | Within £2.5% or +0.25pF . 5 \
Resistance | Change (Whichever is larger) Preheat the capacn‘or a_t 120 to 150 C for 1 minute.
14 | o0 Solderin Immerse the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu
: :J ering 30pF and over: Q21000 solder solution at 270+5°C for 10+0.5 seconds.
ea Q 30pF and below: Q=400+20C Let sit at room temperature for 24+2 hours.
C: Nominal Capacitance (pF)
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
X —F 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.
T Change (Whichever is larger) Let sit for 2442 hours at room temperature, then measure.
150 oy 30pF and over: Q1000 Step 1 2 3 4
Q 30pF and below: Q=400+20C . |Min. Operating] Room |Max. Operating] Room
C: Nominal Capacitance (pF) Temp. (€) | remp, *2 Temp. | Temp.23 | Temp.
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) Time (min.) 30+3 2to3 30+3 2t03
Dielectric ’
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
- Capacitance | Within 5% or £0.5pF Let the capacitor sit at 40+2°C and 90 to 95% humidity for
Humidity, . R
Change (Whichever is larger) 50012 hours.
19| SiEEn Remove and let sit for 2442 hours (temperature compensatin
State 30pF and below: Q=350 ; ; o i P P 9
0 10pF and over, 30pF and below: Q=275+ 5 C type) atroom temperature, then measure.
10pF and below: Q=200+10C
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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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
oo o .
B 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) SpQEfe holirs.
Load g 9 Remove and let sit for 2412 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 th_e rated voltage for }000_12 hours at the
High J . maximum operating temperature £3°C. Let sit for 24+2 hours
Change (Whichever is larger) )
18 | Temperature (temperature compensating type) at room temperature, then
Load 30pF and over: Q=350 measure.
0 10pF and over, 30pF and below: Q=275+ 3-C The charge/discharge current is less than 50mA.
10pF and below: Q=200+10C
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
0.1pF=C=1pF: 350mQ - pF below The ESR should be measured at room temperature, and
1pF<C=5pF: 300mQ below frequency 1+0.2GHz with the equivalent of BOONTON Model
19| ESR 5pF<C=10pF: 250mQ below 34A.
The ESR should be measured at room temperature, and
< .
10pF<C=33pF. 40qiQ below frequency 500+50MHz with the equivalent of HP8753B.
Table A
@)
Capacitance Change from 25°C Value (%)
Char. Cod Temp. Coeff. —55¢C —30¢C L10c
ar.-ece (ppm/C) *1
Max. Min. Max. Min. Max. Min.
5C 0+30 0.58 —0.24 0.40 —0.17 0.25 —0.11
6C 0+60 0.87 —0.48 0.60 —0.33 0.38 —0.21

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

@

Capacitance Change from 20°C Value (%)

Nominal Values

Char. (Ppm/C) ¥2 55C —25C —10C
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 01250 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

e
m Features
1. HiQ and low ESR at VHF, UHF, Microwave « A
2. Feature improvement, low power consumption for * - bt i
mobile telecommunication. (Base station, terminal, s ® | :I
etc.) . 1 - e
o Applicatons Dimensions (mm)
High frequency circuit (Mobile telecommunication, etc.) pareNamber - C, W T e g min.
GQM187 1.6 +0.15|0.8 +0.15| 0.7+0.1 | 0.2t0 0.5 05
GQM188 1.6+0.1 | 0.8+0.1 | 0.8+0.1 |0.2t0 0.5 05
GQM219 2.0+0.1 |1.25+0.1/0.85+0.1|0.2t0 0.7 0.7
Part Number GQM18 GQM21
L x W [EIA] 1.6x0.8 [0603] 2.0x1.25 [0805]
Bied Volt &8 A i) A i)
TC CO0G CO0G CO0G CO0G CO0G
(5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
0.10pF(R10) B 0.7(7)
0.20pF(R20) B 0.7(7)
0.30pF(R30) | B,C 0.7(7)
0.40pF(R40) | B,C 0.7(7)
0.50pF(R50) | B,C 0.7(7) 0.8(8) 0.85(9)
0.75pF(R75) | B, C 0.7(7) 0.8(8) 0.85(9)
1.0pF(1R0) | B, C 0.7(7) 0.8(8) 0.85(9)
1.1pF(1R1) | B,C 0.7(7) 0.8(8) 0.85(9)
1.2pF(1R2) | B, C 0.7(7) 0.8(8) 0.85(9)
1.3pF(1R3) | B,C 0.7(7) 0.8(8) 0.85(9)
1.5pF(R5) | B, C 0.7(7) 0.8(8) 0.85(9)
1.6pF(1R6) | B, C 0.7(7) 0.8(8) 0.85(9)
1.8pF(1R8) | B, C 0.7(7) 0.8(8) 0.85(9)
2.0pF(2RO) | B,C 0.7(7) 0.8(8) 0.85(9)
2.2pF(2R2) | B,C 0.7(7) 0.8(8) 0.85(9)
2.4pF(2R4) | B,C 0.7(7) 0.8(8) 0.85(9)
2.7pF(2R7) | B,C 0.7(7) 0.8(8) 0.85(9)
3.0pF(3RO) | B,C 0.7(7) 0.8(8) 0.85(9)
3.3pF(3R3) | B,C 0.7(7) 0.8(8) 0.85(9)
3.6pF(3R6) | B,C 0.7(7) 0.8(8) 0.85(9)
3.9pF(3R9) | B,C 0.7(7) 0.8(8) 0.85(9)
4.0pF(4R0) | B,C 0.7(7) 0.8(8) 0.85(9)
4.3pF@4R3) | B,C 0.7(7) 0.8(8) 0.85(9)
4.7pF@4R7) | B,C 0.7(7) 0.8(8) 0.85(9)
5.0pF(5R0) | B,C 0.7(7) 0.8(8) 0.85(9)
5.1pF(5R1) | C,D 0.7(7) 0.8(8) 0.85(9)
5.6pF(5R6) | C,D 0.7(7) 0.8(8) 0.85(9)
6.0pF(6RO) | C,D 0.7(7) 0.8(8) 0.85(9)
6.2pF(6R2) | C,D 0.7(7) 0.8(8) 0.85(9)
6.8pF(6R8) | C,D 0.7(7) 0.8(8) 0.85(9)
7.0pF(7RO) | C,D 0.7(7) 0.8(8) 0.85(9)

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 GQM18 GQM21
L x W [EIA] 1.6x0.8 [0603] 2.0x1.25 [0805]
e 5 & 5 &
TC CO0G CO0G CO0G CO0G CO0G
(5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
7.5pF(7R5) | C,D 0.7(7) 0.8(8) 0.85(9)
8.0pF(BRO) | C,D 0.7(7) 0.8(8) 0.85(9)
8.2pF(8R2) | C,D 0.7(7) 0.8(8) 0.85(9)
9.0pF(9R0O) | C,D 0.7(7) 0.8(8) 0.85(9)
9.1pF(9R1) | C,D 0.7(7) 0.8(8) 0.85(9)
10pF(100) | G,J 0.7(7) 0.8(8) 0.85(9)
11pF(110) | G,J 0.7(7) 0.8(8) 0.85(9)
12pF(120) | G,J 0.7(7) 0.8(8) 0.85(9)
13pF(130) | G,J 0.7(7) 0.8(8) 0.85(9)
15pF(150) | G,J 0.7(7) 0.8(8) 0.85(9)
16pF(160) | G,J 0.7(7) 0.8(8) 0.85(9)
18pF(180) | G,J 0.7(7) 0.8(8) 0.85(9)
20pF(200) | G,J 0.7(7) 0.8(8) 0.85(9)
22pF(220) | G,J 0.7(7) 0.8(8) 0.85(9)
24pF(240) | G,J 0.7(7) 0.8(8) 0.85(9)
27pF(2270) | G,J 0.7(7) 0.8(8) 0.85(9)
30pF(300) | G,J 0.7(7) 0.8(8) 0.85(9)
33pF(330) | G,J 0.7(7) 0.8(8) 0.85(9)
36pF(360) | G,J 0.7(7) 0.8(8) 0.85(9)
39pF(390) | G,J 0.7(7) 0.8(8) 0.85(9)
43pF@430) | G,J 0.7(7) 0.8(8) 0.85(9)
47pF@470) | G,J 0.7(7) 0.8(8) 0.85(9)
51pF(510) | G,J 0.8(8) 0.85(9)
56pF(560) | G,J 0.8(8) 0.85(9)
62pF(620) | G,J 0.8(8) 0.85(9)
68pF(680) | G,J 0.8(8) 0.85(9)
75pF(750) | G,J 0.8(8) 0.85(9)
82pF(820) | G,J 0.8(8) 0.85(9)
91pF(910) | G,J 0.8(8) 0.85(9)
100pF(101) | G,J 0.8(8) 0.85(9)

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

m Q - Frequency Characteristics m Resonant Frequency - Capacitance
GQM18
10000
100
~l_ 6.8pF|  2.4pF | 1pF ’IFT
1000 o
z 10 N
© 100 E? — =1 GQM21
X g v
\\ \\ 5 1
3 GQM18
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. . C
0.1 1 10 100
1100M 1G 10G Capacitance (pF)
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GQM Series Specifications and Test Methods

No. Item Specifications Test Method
1 Operating —55 to 125°C Reference Temperature: 25°C
Temperature
The rated voltage is defined as the maximum voltage which
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
voltage range.

Appearance No defects or abnormalities Visual inspection
4 | Dimension Within the specified dimensions Using calipers
No failure should be observed when 300%Uof the rated voltage
. . . is applied between the terminations for 1 to 5 seconds,
RIS 10, defects Or abnormalilies provided the charge/discharge current is less than 50mA.
250V only 250%
_ _ More than 10,000MQ The insulation re3|s_tance should be measure(ci with a DC
6 | Insulation Resistance ) \ voltage not exceeding the rated voltage at 25°C and 75%RH
(Whichever is smaller) e ) )
max. and within 2 minutes of charging.
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 min.: Q=1400
8|0 30pF max.: Q=800+20C Frequency 1+0.1MHz
. . Voltage 0.5to 5Vrms
C: Nominal Capacitance (pF)
Capacitance Within the specified tolerance (Table A) The tempe_rature coefficient is determined using the capacitance
Change measured in step 3 as a reference.
. When cycling the temperature sequentially from step 1 through 5
Coef?icient Within the specified tolerance (Table A) 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
c between the maximum and minimum measured values in the
apacitance . >
9 | Temperatue steps 1, 3 and 5 by the capacitance value in step 3.
Characteristics Step Temperature ('C)
Capacitance | Within £0.2% or +0.05pF 1 Reference Temp. £2
Drift (Whichever is larger) 2 5543
3 Reference Temp. £2
4 12543
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.
The soldering should be done either with an iron or using the
c reflow method and should be conducted with care so that the
ST soldering is uniform and free of defects such as heat shock.
A 2 V1 Y VI UV
10 Adhesive Strength R A *5N (GQM188)
of Termination ZRZRZRZRZmY
a < Type a b ©
77 7 W 7 M 7 W 7| @\ GOM18 10 3.0 12
A Solder resist GQMm21 1.2 4.0 1.65
Baked electrode or ! (m mm)
copper foil Fig. 1
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
Vibration having a total amplitude of 1.5mm, the frequency being varied
11 Resistaloh 30pF min.: Q=1400 uniformly between the approximate limits of 10 and 55Hz. The
0 30pF max.: Q=800+20C frequency range, from 10 to 55Hz and return to 10Hz, should
be traversed in approximately 1 minute.
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).
Continued on the following page.
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Continued from the preceding page.

No. Item Specifications Test Method
Solder the capacitor on the test jig (glass epoxy board) shown
No crack or marked defect should occur. in Fig. 2 using a eutectic solder.
Then apply a force in the direction shown in Fig. 3.
The soldering should be done by the reflow method and should
LN 1.5 be conducted with care so that the soldering is uniform and free
of defects such as heat shock.
]ic f & 20 ,50 Pressurizing
v speed : 1.0mm/sec.
12 | Deflection i {Pressurize
100 R230
ti6mom AT T — =
~—7F ﬁ
Type a b c Flexure : =1
GQM18 1.0 3.0 1.2 hsh
apacitance meter
GQM21 1.2 4.0 1.65 5 5
(in mm) !
Fig. 2 Fig. 3

Solderability of

75% of the terminations are to be soldered evenly

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

13 Torminytion and continuous] 80 to 120°C for 10 to 30 seconds. After preheating, immerse in
et Y- 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.
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
Capacitance | Within £2.5% or +0.25 pF
, Change (Whichever is larger) Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
Resistance o \ .
: 30pF min.: Q=1400 capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder solution
14 | to Soldering p = 2704+5C f " d : P
S 30pF max.: Q=8004-20C at 270+5%C for 10+0.5 seconds. Let sit at room temperature for
Q 24+2 hours.
C: Nominal Capacitance (pF)
I.R. More than 10,000MQ
Dielectric .
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
- -\ under the same conditions as (10).
Capacitance | Within £2.5% or £0.25pF Perform the five cycles according to the four heat treatments
Change (Whichever is larger) listed in the following table.
15 Temperature 30pF min.: Q=1400 Let sit for 24+2 hours at room temperature, then measure.
Cycle 0 30pF max.: 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 303 2t03
Dielectric .
Strength No failure
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
i ithin £59 +
. Capagibnes Wlth.m _S/U.Or 130:9pF Let the capacitor sit at 40+2°C and 90 to 95% humidity for
Humidity | Change (Whichever is larger)
16| stead 500%12 hours.
—— Y 30pF min.: Q=350 Remove and let sit for 24+2 hours (temperature compensating
10pF and over, 30pF and below: Q=275+5C/2 type) at room temperature, then measure.
Q 10pF max.: 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

Continued from the preceding page.

No. Item Specifications Test Method
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
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) 50012 hours. Remove and let sit for 2412 hours at room
Load 30pF min.: Q=200 Tg:sﬂi?;uggr:fn measure. The charge/discharge current is
Q 30pF max.: Q=100+10C/3 '
C: Nominal Capacitance (pF)
I.R. More than 500MQ
The measured and observed characteristics should satisfy the
specifications in the following table.
Appearance | No marking defects
Capacitance | Within 3% or £0.3pF Apply 200% of the rated voltage for 1000+12 hours at the
High Change (Whichever is larger) maximum operating temperature +3C.
: i + i
18 Iem(:nerature 30pF min.: Q=350 rI(;Etm&tt ef:qr 21:;320::: rft;n;g;ziure compensating type) at
o 10pF and over, 30pF and below: Q=275+5C/2 i P o hpialina o Y\ I
0 10pF max.: Q=200+10C e charge/discharge current is less tha .
C: Nominal Capacitance (pF)
I.R. More than 1,000MQ
Table A
Ve Capacitance Change from 25C (%)
Nominal Values 5 oo I
Char. (PPM/C) 1 55°C 30C 10C
Max. Min. Max. Min. Max. Min.
5C 0£30 0.58 —0.24 0.40 —0.17 0.25 —0.11

*1: Nominal values denote the temperature coefficient within a range of 25 to 125C.
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Chip Monolithic Ceramic Capacitors

High Frequency Type ERB Series

m Features (ERB Series) {# { ’

1. Negligible inductance is achieved by its monolithic

structure so the series can be used at frequencies -r_,...
above 1GHz. '1! s {‘ | | | || }

2. Nickel barriered terminations of ERB series improve ‘ C e
solderability and decrease solder leaching. Dimensions (mm)

3. ERB18/21 series are designed for both flow and Part Number ? 7 Tmax. | emin. | gmin.
reflow soldering and ERB32 series are designed for ERB188 16+0.1 08401 0.9 0.2 05
reflow soldering. ERB21B 2003 | 1.25:03 | 135 025 | 07

ERB32Q 3.2#0.3 | 2.520.3 1.7 0.3 1.0

m Applications

High frequency and high-power circuits

Part Number ERB18 ERB21 ERB32
L x W [EIA] 1.6x0.8 [0603)] 2.0x1.25 [0805] 3.2x2.5 [1210]
TC COoG C0G CoG C0G C0G COoG C0G COoG C0G
(5C) (5C) (5C) (5C) (5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
0.50pF(R50) | B,C 0.9(8) 1.35(B)
0.75pF(R75) | B,C 0.9(8) 1.35(B)

1.0pF(1IR0) | B, C 0.9(8) 1.35(B)

1.1pF(1IR1) | B, C 0.9(8) 1.35(B)

1.2pF(1R2) | B, C 0.9(8) 1.35(B)

1.3pF(1R3) | B, C 0.9(8) 1.35(B)

1.5pF(1R5) | B, C 0.9(8) 1.35(B)

1.6pF(1R6) | B, C 0.9(8) 1.35(B)

1.8pF(1R8) | B, C 0.9(8) 1.35(B)

2.0pF(2RO) | B,C 0.9(8) 1.35(B)

2.2pF(2R2) | B,C 0.9(8) 1.35(B)

2.4pF(2R4) | B,C 0.9(8) 1.35(B)

2.7pF(2R7) | B,C 0.9(8) 1.35(B)

3.0pF(3RO) | B,C 0.9(8) 1.35(B)

3.3pF(3R3) | B,C 0.9(8) 1.35(B) 1.7(Q)

3.6pF(3R6) | B,C 0.9(8) 1.35(B) 1.7(Q)

3.9pF(3RY) | B,C 0.9(8) 1.35(B) 1.7(Q)

4.0pF(4R0) | B,C 0.9(8) 1.35(B) 1.7(Q)

4.3pF(4R3) | B,C 0.9(8) 1.35(B) 1.7(Q)

4.7pF(4R7) | B,C 0.9(8) 1.35(B) 1.7(Q)

5.0pF(5R0) | B,C 0.9(8) 1.35(B) 1.7(Q)

5.1pF(5R1) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

5.6pF(5R6) | B, C,D 0.9(8) 1.35(B) 1.7(Q)

6.0pF(6RO) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

6.2pF(6R2) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

6.8pF(6R8) | B,C,D 0.9(8) 1.35(B) 1.7(Q)

7.0pF(7R0) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

7.5pF(7R5) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

8.0pF(8RO) | B,C, D 0.9(8) 1.35(B) 1.7(Q)

8.2pF(8R2) |B,C,D 0.9(8) 1.35(B) 1.7(Q)

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 ERB18 ERB21 ERB32
L x W [EIA] 1.6x0.8 [0603] 2.0x1.25 [0805] 3.2x2.5[1210]
A AR A AN AR B AN
TC C0G CoG C0G CoG CO0G CoG CO0G CoG CoG
(5C) (5C) (5C) (5C) (5C) (5C) (5C) (5C) (5C)
Capacitance, Capacitance Tolerance and T Dimension
9.0pF(9RO) | B,C,D 0.9(8) 1.35(B) 1.7(Q)
9.1pF(9R1) | B,C,D 0.9(8) 1.35(B) 1.7(Q)
10pF(100) | G,J 0.9(8) 1.35(B) 1.7(Q)
11pF(110) | G,J 0.9(8) 1.35(B) 1.7(Q)
12pF(120) | G,J 0.9(8) 1.35(B) 1.7(Q)
13pF(130) | G,J 0.9(8) 1.35(B) 1.7(Q)
15pF(150) | G,J 0.9(8) 1.35(B) 1.7(Q)
16pF(160) | G,J 0.9(8) 1.35(B) 1.7(Q)
18pF(180) | G,J 0.9(8) 1.35(B) 1.7(Q)
20pF(200) | G,J 0.9(8) 1.35(B) 1.7(Q)
22pF(220) | G,J 0.9(8) 1.35(B) 1.7(Q)
24pF(240) | G,J 0.9(8) 1.35(B) 1.7(Q)
27pF(2270) | G,J 0.9(8) 1.35(B) 1.7(Q)
30pF(300) | G,J 0.9(8) 1.35(B) 1.7(Q)
33pF(330) | G,J 0.9(8) 1.35(B) 1.7(Q)
36pF(360) | G,J 0.9(8) 1.35(B) 1.7(Q)
39pF(390) | G,J 0.9(8) 1.35(B) 1.7(Q)
43pF(430) | G,J 0.9(8) 1.35(B) 1.7(Q)
47pF@470) | G,J 0.9(8) 1.35(B) 1.7(Q)
51pF(510) | G,J 0.9(8) 1.35(B) 1.7(Q)
56pF(560) | G,J 0.9(8) 1.35(B) 1.7(Q)
62pF(620) | G,J 0.9(8) 1.35(B) 1.7(Q)
68pF(680) | G,J 0.9(8) 1.35(B) 1.7(Q)
75pF(750) | G,J 0.9(8) 1.35(B) 1.7(Q)
82pF(820) | G,J 0.9(8) 1.35(B) 1.7(Q)
91pF(910) | G,J 0.9(8) 1.35(B) 1.7(Q)
100pF(101) | G,J 0.9(8) 1.35(B) 1.7(Q)
110pF(111) | G,J 1.35(B) 1.7(Q)
120pF(121) | G,J 1.35(B) 1.7(Q)
130pF(131) | G,J 1.35(B) 1.7(Q)
150pF(151) | G,J 1.35(B) 1.7(Q)
160pF(161) | G,J 1.35(B) 1.7(Q)
180pF(181) G,J 1.7(Q)
200pF(201) | G,J 1.7(Q)
220pF(221) | G,J 1.7(Q)
240pF(241) G,J 1.7(Q)
270pF(271) | G,J 1.7(Q)
300pF(301) | G,J 1.7(Q)
330pF(331) | G,J 1.7(Q)
360pF(361) | G,J 1.7(Q)
390pF(391) | G,J 1.7(Q)
430pF(431) G,J 1.7(Q)
470pF(471) G,J 1.7(Q)
510pF(511) | G,J 1.7(Q)
560pF(561) | G,J 1.7(Q)
620pF(621) | G,J 1.7(Q)
680pF(681) | G,J 1.7(Q)
750pF(751) | G,J 1.7(Q)
820pF(821) | G,J 1.7(Q)
910pF(911) | G,J 1.7(Q)
1000pF(102) | G,J 1.7(Q)

The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
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ERB Series Specifications and Test Methods

No.

Item

Specifications

Test Method

Operating
Temperature Range

—55to +125°C

Reference Temperature: 25°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 Vo*,
whichever is larger, should be maintained within the rated
voltage range.

Appearance No defects or abnormalities Visual inspection
4 | Dimensions Within the specified dimension Using calipers
No failure should be observed when 300%(*) of the rated volt-
. . . age is applied between the terminations for 1 to 5 seconds,
R N0 defects or abnormalitics provided the charge/discharge current is less than 50mA.
(*) 300V: 250%, 500V: 200%
Insulation Resistance| 1,000,000MQ min. (C<470pF) The insulation re3|s_tance should be measureii with a DC
6 . voltage not exceeding the rated voltage at 25°C and standard
(.R.) 100,000MQ min. (C>470pF) S =1 ) :
humidity and within 2 minutes of charging.
7 | Capacitance Within the specified tolerance The capacitance/Q should be measured at 25°C at the
C< 220pF : Q210,000 frequency and voltage shown in the table.
8| aQ 220pF<C§ 470pF Q= 5,000 Frequency 140.1MHz
470pF<_C=1,000pI_= 1Q= 3,000 Voltage 1+0.2Vrms
C: Nominal Capacitance (pF)
Capacitance Within the specified tolerance (Table A-6) The te_mperature coefﬁqent is determined using the '
Change capacitance measured in step 3 as a reference. When cycling
e — the temperature sequentially from step 1 through 5, the
Coefr;icent Within the specified tolerance (Table A-6) capacitance should be within the specified tolerance for the
temperature coefficient and capacitance change as Table A.
The capacitance drift is calculated by dividing the differences
Capacitance between the maximum and minimum measured values in steps
9 | Temperatue 1, 3 and 5 by the capacitance value in step 3.
Characteristics Step Temperature (C)
Capacitance | Within £0.2% or +0.05pF & 2542
Drift (Whichever is larger) 2 —55+3
3 252
4 125+3
5 25+2
No removal of the terminations or other defects should occur. Solder the capacitor on the test jig (glass epoxy board) shown
in Fig. 1 using an eutectic solder.
c Then apply 10N* force in parallel with the test jig for 10+1sec.
aary The soldering should be done either with an iron or using the
‘V/% r//,! V/’! V/’! m m reflow method and should be conducted with care so that the
10 Adhesive Strength K 7 B 7 7 w7 %7m soldering is uniform and free of defects such as heat shock.
of Termination 1707 W 7 W 7 B 7 7 Type a b c
P N ) ERB18 1.0 3.0 1.2
A7 V1 71 71 DA ] Solder Resist ERB21 1.2 4.0 1.65
Baked Electrode or
Fig.1 Copper Foi ERB32 2.2 5.0 2.9
(in mm)

*5N (ERB188)

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

Continued from the preceding page.

C: Nominal Capacitance (pF)

No. Item Specifications Test Method
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in the
Capecitance | Within the specified tolerance same manner and under the same conditions as (10).
The capacitor should be subjected to a simple harmonic motion
e N . - having a total amplitude of 1.5mm, the frequency being varied
11 Vlbrgtlon yatisnies the injiy) v§lue. uniformly between the approximate limits of 10 and 55Hz.
Resistance C= 220pF: Q=10,000
0 220pF<C< 470pF : Q= 5,000 The frequency range, from 10 to 55Hz and return to 10Hz,
470pF<Czl 000pF : QZ 3'000 should be traversed in approximately 1 minute. This motion
) prst=L,000pT - = 3, should be applied for a period of 2 hours in each of 3 mutually
C: Nominal Capacitance (pF) . S\
perpendicular directions (total of 6 hours).
No crack or marked defect should occur. Solder the capacitor on the test jig (glass epoxy board) shown
20 50 Pressurizing in Fig. 2a using an eutectic solder. Then apply a force in the
speed : 1.0mm/sec. direction shown in Fig. 3a. The soldering should be done by
;Pressurize b the reflow method and should be conducted with care so that
R230 ™ 245 the soldering is uniform and free of defects such as heat shock.
12 | Deflection [ O 1 #
) — f i3 ° %
Flexure : =1 ~ ype a b [o]
ERB18 1.0 3.0 1.2
o .
Capacitance meter 100 ERB21 12 4.0 1.65
7 45 45 ERB32 2.2 5.0 2.9
T t:1.6mm
Fig.3a Fig. 2a (in mm)
Immerse the capacitor in a solution of isopropy! alcohol and
rosin (25% rosin in weight proportion).
13 Solderability of 95% of the terminations are 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
or Sn-3.0Ag-0.5Cu solder solution for 5+0.5 seconds
at 245+5C.
The measured and observed characteristics should satisfy the
specificatians in theiglidwing able. Preheat according to the conditions listed in the table below.
ltem Specifications Immerse the capacitor in an eutectic solder or Sn-3.0Ag-0.5Cu
Appearance No marked defect solder solution at 270+5°C for 10+0.5 seconds. Let sit at room
Resistance Capacitance Within £2.5% or +0.25pF temperature for 24+2 hours.
o Soldering Heat Change (Whichever is larger) Chip Size Preheat Condition
C= 220pF : Q10,000 2.0X1.25mm max. 1minute at 120 to 150°C
Q 220pF<C< 470pF: Q= 5,000 - .
470pF<C=1,000pF : Q= 3,000 3.2X2.5mm Each 1 minute at 100 to 120°C and then 170 to 200°C
Dielectric Strength No failure

The measured and observed characteristics should satisfy the
specifications in the following table.

Fix the capacitor to the supporting jig in the same manner and

—=<T: under the same conditions as (10). Perform the five cycles
Item Speeifioatiohs ding to the four heat treatments listed in the following tabl
Appearance No marked defect icco‘r f|n922+2ehour eat treatments liste |nh e following table.
Capacitance Within £5% or +0.5pF et sit for 24+2 hours at room temperature, then measure.
15 Temperature Change (Whichever is larger) Step 1 2 3 4
Cycle C=30pF : Q=350 Min. R Max. R
Q 10pF=C<30pF : Q=275+ % C Temp. (C) | Operating Teorzm Operating T;%m
C<10pF : 0=200410C Temp. +0/—3 P- |Temp. +3/—0 P.
LR. 1,000MQ min. Time (min)| 3043 |5max.| 30+3 | 5max.
Dielectric Strength No failure
C: Nominal Capacitance (pF)
Apply the 24-hour heat (—10 to +65°C) and humidity (80 to 100%)
treatment shown below, 10 consecutive times. Remove, let sit for
2442 hours at room temperature, and measure.
< Humidity iy ggf‘gg;}y
A\ N { idi ¢ midlr —
The measured and observed characteristics should satisfy the | 7o Humily 80-98% o L Humidity90-08%
specifications in the following table. 65 7 ‘ ‘\
Item Specifications 2‘;
Appearance No marked defect 50 ] \\ / X
Capacitance Within £5% or £0.5pF 45
. : @ 40
16 | Humidity Change (Whichever is larger) S 35 / \\ // \
C=30pF : Q=350 g 30
Q 10pF=C<30pF : Q=275+ 3 C § gg A 10
C<10pF : Q=200+10C 5 N =2 | |
I.R. 1,000MQ min. 10 [—— Initial measu:re:ne‘m \\ ”
5
C: Nominal Capacitance (pF) 0 A‘pp‘lie(‘i voltage 50vdc I I
5 N N A N
10 HEEEEEEE
One cycle 24 hours
012345678910111213141516171819 2021222324
— Hours
Continued on the following page.
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ERB Series Specifications and Test Methods

Continued from the preceding page.

No.

Item

Specifications

Test Method

17

High Temperature
Load

The measured and observed characteristics should satisfy the
specifications in the following table.

Item Specifications
Appearance No marked defect
Capacitance Within 3% or £0.3pF
Change (Whichever is larger)

C=30pF : Q=350
Q 10pF=C<30pF : Q=275+ 3 C
C<10pF : Q=200+10C
I.R. 1,000MQ min.

C: Nominal Capacitance (pF)

Apply 200% (500V only 150%) of the rated voltage for 1,000+12
hours at 125+3C.

Remove and let sit for 2442 hours at room temperature, then measure.
The charge/discharge current is less than 50mA.

Table A-6
Nordi v Capacitance Change from 25°C (%)
ominal Values
Char. (PPM/C) Note 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

Note 1: Nominal values denote the temperature coefficient within a range of 25 to 125°C (for 5C)
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m Impedance - Frequency Characteristics
ERB Series
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ERB Series Data
Continued from the preceding page.
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Chip Monolithic Ceramic Capacitors

Monolithic Microchip GMA Series

CO2E.pdf
08.9.1

mulRata

m Features

1. Better micro wave characteristics
2. Suitable for by-passing

3. High density mounting

m Applications

Outer electrode: Au plated

1. Optical device for telecommunication Dimensions (mm)
2. IC, IC packaging built-in RertNumbe L w T
3. Measuring equipment GMAO0D3 0.38 +0.05 0.38 +0.05 0.3 20.05
GMAO05X 0.5 +0.05 0.5 +0.05 0.35 £0.05
GMAO085 0.8 +0.05 0.8 +0.05 0.5+0.1
Part Number GMAOD GMAO05 GMAO08
L x W [EIA] Gorbanny 0.5x0.5 [0202] 0.8x0.8 [0303]
gred Vot 0 A a8 @A) 03 n) a8 @A 03
TC X7R X7R X7R X7R X5R X7R X7R X7R X5R
(R7) (R7) (R7) (R7) (R6) (R7) (R7) (R7) (R6)
Capacitance, Capacitance Tolerance and T Dimension
100pF(101) M 0.35(X)
150pF(151) M 0.35(X)
220pF(221) M 0.35(X)
330pF(331) M 0.35(X)
470pF(471) M 0.35(X)
680pF(681) M 0.35(X)
1000pF(102) M 0.35(X)
1500pF(152) M 0.35(X) 0.5(5)
2200pF(222) M 0.35(X) 0.5(5)
3300pF(332) M 0.35(X) 0.5(5)
4700pF(472) M 0.35(X) 0.5(5)
6800pF(682) M 0.35(X) 0.5(5)
10000pF(103) M 0.3(3) 0.35(X) 0.5(5)
15000pF(153) M 0.35(X) 0.5(5)
22000pF(223) M 0.35(X) 0.5(5)
33000pF(333) M 0.5(5)
47000pF(473) M 0.5(5)
68000pF(683) M 0.5(5)
0.10pF(104) M 0.35*(X) 0.5(5)
0.47uF(474) M 0.5%(5)

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

*: Please refer to GMA Series Specification and Test Methods(2)(P.71)
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GMA Series Specifications and Test Methods(1)

Below GMA Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
In case "*" is added in capacitance table, please refer to GMA Series Specifications and Test Methods (2) (P.71).

No. Item Specifications Test Method
Operating
1 | Temperature R7: =55 to +125C Reference Temperature: 25°C
Range

2 | Rated Voltage

See the previous pages.

The rated voltage is defined as the maximum voltage which
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

4 | Dimensions

Within the specified dimersions

Using calipers

5 | Dielectric Strength

No defects or abnormalities

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

6 | Insulation Resistance

More than 10,000MQ or 500QF
(Whichever is smaller)

The insulation resistance should be measured with a DC
voltage not exceeding the rated voltage at normal temperature
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 Iil)slilpatlon Factor | R7: wx igx/;-n(;nv 8(());55 max. Frequency 140 1kHzZ
(D.F) Vi ; 0.035 max. Voltage 1+0.2Vrms
The capacitance change should be measured after 5min. 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.*
Step Temperature (°C)
Capacitance 1 25%2
9 | Temperature | No bias | R7: Within +/-15% (-55 to +125°C) 2 5543
haracteristi +
Characteristics 3 25+2
4 125+3

*Initial measurement for high dielectric constant type
Perform a heat treatment at 150 +0/—10°C for one hour and
then let sit for 2412 hours at room temperature.

Perform the initial measurement.

MIL-STD-883 Method 2011 Condition D

Bond pull force: 0.03N min Mount the capacitor on a gold metallized alumina substrate with
\ Strength o ' Au-Sn (80/20) and bond a 25pm (0.001 inch) gold wire to the
10 l;:lechatr:cal capacitor terminal using an ultrasonic ball bond. Then, pull wire.
Y Die Shear . . MIL-STD-883 Mgthod 2019 . '
Strength Die Shear force: 2N min. Mount the capacitor on a gold metallized alumina substrate
with Au-Sn (80/20). Apply the force parallel to the substrate.
(PN No defects of abnormalities Ramp frequency from 10 to 55Hz then return to 10Hz all within
Vibration | Capacitance | Within the specified tolerance 1 minute. Amplitude: 1.5 mm (0.06 inch) max. total excursion.
11 . ) . | Y
Resistance Apply this motion for a period of 2 hours in each of 3 mutually

R7: W.V.: 25V min.; 0.025 max.

D.F. W.V.: 16V/10V: 0.035 max. perpendicular directions (total 6 hours).
BN No defectsiorabnormalities The capacitor should be set for 24%+2 hours at room
Capacitance R7: Within +7.5% temperature after one hqur heat of treatmen_t at 150+O/—_10 C,
Change then measure for the initial measurement. Fix the capacitor to
R7: W.V.: 25V min.: 0.025 max. the sypportlng jig in the same manner and under the same
D.F. s ; conditions as (11) and conduct the five cycles according to the
W.V.: 16V/10V; 0.035 max. ) ) : \
12 Temperature temperatures and time shown in the following table. Set it for
Cycle LR More than 10,000MQ or 500QF 24+2 hours at room temperature, then measure.
NV (Whichever is smaller) Step 1 2 3 7
. . Temp. (<) Min. Operatingl| Room |Max. Operating| Room
Dielectric Temp. +0/—3 | Temp. | Temp. +3/—0 | Temp.
No defects - -
Strength Time (min.) 303 2t03 303 2t03

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

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

Below GMA 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 GMA Series Specifications and Test Methods (2) (P.71).

No. Item Specifications Test Method
Appearance | No defects or abnormalities
Capactence | - \nithin +12.5% Set the capacitor for 50012 hours at 40£20°C, in 90 to 95%
13 | Humidity Change humidity.
(Steady State) | p.F. R7: W.V.: 10V min.; 0.05 max. Take it out and set it for 2422 hours at room temperature, then
measure.
IR More than 1,000MQ or 50QF
o (Whichever is smaller)
Appearance | No defects or abnormalities
Capaciteance | . \within +12.5% Apply the rated voltage for 50012 hours at 40+2°C, in 90 to
14 Humidity | Change 95% humidity and set it for 24+2 hours at room
Load D.E. R7: W.V.: 10V min.; 0.05 max. temperature,then measure. The charge/discharge current is
less than 50mA.
IR More than 500MQ or 25QF
o (Whichever is smaller)
Appearance | No defects or abnormalities A voltage treatment should be given to the capacitor, in which a
Canacitance DC voltage of 200% the rated voltage is applied for one hour at
Chgn . R7: Within £12.5% the maximum operating temperature £3°C then it should be set
High d for 2442 hours at room temperature and the initial measurement
15 | Temperature | D.F. R7: W.V.: 10V min.; 0.05 max. should be conducted.
Load Then apply the above mentioned voltage continuously for
More than 1,000MQ or 50QF 100012 hours at the same temperature, remove it from the
IR. (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.

/

Capacitor

Die bond

==

Gold wire

Gold land

/

Alumina substrate

Alumina substrate
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GMA Series Specifications and Test Methods(2)

Below GMA Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to GMA Series Specifications and Test Methods (1) (P.69).

No. Item Specifications Test Method
Operating
1 | Temperature R6 : -55°C to 85°C Reference Temperature : 25°C
Range

2 | Rated Voltage

See the previous pages.

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

When AC voltage is superimposed on DC voltage, V** or Vo?,
whichever is larger, should be maintained within the rated volt-
age range.

Appearance

No defects or abnormalities.

Visual inspection.

4 | Dimensions

Within the specified dimensions.

Using calipers.

5 | Dielectric Strength

No defects or abnormalities.

No failure should be observed when 250% of the rated voltage
is applied between the terminations for 1 to 5 seconds, provid-
ed the charge/discharge current is less than 50mA.

Insulation
Resistance

More than 50Q - F

The insulation resistance should be measured with a DC
voltage not exceeding the rated voltage at normal temperature
and humidity and within 1 minutes of charging.

7 | Capacitance

Within the specified tolerance.

Dissipation
Factor (D.F.)

R6 : 0.1 max.

The capacitance/D.F. should be measured at reference
temperature at the frequency and voltage shown in the table.

Capacitance Frequency Voltage
C=10pF (6.3Vmax.) | 1£0.1kHz |0.5%+0.1Vrms

Capacitance
9 | Temperatre | No bias
Characteristics

R6 : Within £15% (-55°C to +85°C)

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

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.*

Step Temperature (°C)
1 Reference temperature +2
2 -55+3
3 Reference temperature +2
4 85+3

*Initial measurement for high dielectric constant type
Perform a heat treatment at 150 +0/—10°C for one hour and
then let sit for 24+2 hours at room temperature.

Perform the initial measurement.

MIL-STD-883 Method 2011 Condition D

Bond pull force : 0.03N min Mount the capacitor on a gold metallized alumina substrate with
: Strength T ’ Au-Sn (80/20) and bond a 25um (0.001 inch) gold wire to the
10 Mechar;:cal capacitor terminal using an ultrasonic ball bond. Then, pull wire.
Strengtl
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.
: o - Ramp frequency from 10 to 55Hz then return to 10Hz all within
11 Vibration QB Within the specified tolerance. 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).
Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
Capaciance temperature after one hour heat of treatment at 150+0/—10°C,
P R6 : Within £7.5% then measure for the initial measurement. Fix the capacitor to
Change N
the supporting jig in the same manner and under the same
D.F. R6 : 0.1 max. conditions as (11) and conduct the five cycles according to the
Temperature IR. More than 500 - F temperatures and time shown in the following table. Set it for
12 | Sudden 4814 hours at room temperature, then measure.
Change Step 1 2 3 4
] . Min. Max.
g;electtr;]c No defects Temp. (°C)| Operating $:r(r)1m Operating .IF_{:ngm
=l Temp.+0/-3 p- Temp.+3/-0 P:
Time (min.) 30+3 2to3 30+3 2t03

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

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

Below GMA 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 GMA Series Specifications and Test Methods (1) (P.69).

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 temprature,
P R6 : Within £12.5% then muasure. 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 24+2 hours at room temperature. Perform the initial
(Steady) measurement.
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 2442 hours at room temperature, then measure.

Appearance | No defects or abnormalities. Apply 150% of the rated voltage for 1000+12 hours at the
Capecitance ) maximum operating temperature £3°C. Let sit for 24+2 hours at
Change R6 : Within £12.5% room tempera‘ture, then measure.
The charge/ discharge current is less than 50mA.
D.F. R6 : 0.2 max.
* Initial measurement
14 | Durability Perform a heat treatment at 150+0/—-10°C for one hour and then
let sit for 2442 hours at room temperature. Perform the initial
measurement.
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.

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.

Capacitor Gold wire

Alumina substrate

/ /

Alumina substrate Gold land
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Chip Monolithic Ceramic Capacitors
for Bonding GMD Series

m Features g
1. Small chip size (LxXWxT: 0.6x0.3x0.3, 1.0x0.5x0.5mm)
2. Available for Wire/Die bonding due to

Gold termination.
. Suitable for Optical device for telecommunication,

IC packaging built-in. L ‘ g —

Outer electrode: Au

w

[ ] Ap|_olcatio_n N ot NumBe Dimensions (mm) .
1. Optical device for telecommunication L w T e g min.
2.1C, IC packaging built-in GMDO033 | 0.6+0.03 | 0.3+0.03 | 0.3+0.03 | 0.12t0 0.22| 0.16
GMD155 1.0+0.05 | 0.5+0.05 | 0.5+0.05 | 0.15t0 0.35| 0.3
High Dielectric Constant Type X5R(R6) Characteristics
Part Number GMDO03 GMD15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt. (%33) (%2) (%53)
TC X5R X5R X5R n
(R6) (R6) (R6)
Capacitance, Capacitance Tolerance and T Dimension
56000pF(563) K 0.3*(3)
68000pF(683) K 0.3*(3)
82000pF(823) K 0.3*(3)
0.10uF(104) K 0.3*(3)
0.12uF(124) K 0.5*(5)
0.15uF(154) K 0.5*(5)
0.18uF(184) K 0.5*(5)
0.22uF(224) K 0.5*(5)
0.27uF(274) K 0.5%(5)
0.33uF(334) K 0.5*(5)
0.39uF(394) K 0.5*(5)
0.47uF(474) K 0.5*(5)
1.0uF(105) K 0.5*(5)
The part numbering code is shown in ().
Dimensions are shown in mm and Rated Voltage in Vdc.
*: Please refer to GMD Series Specifications and Test Method (2)(P.77).
High Dielectric Constant Type X7R(R7) Characteristics
Part Number GMDO03 GMD15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Rated Volt. (fg) (icG:) (i?\) é’.% (fg) (ig)
TC X7R X7R X7R X7R X7R X7R
(R7) (R7) (R7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
100pF(101) K 0.3(3)
120pF(121) K 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 GMDO03 GMD15
L x W [EIA] 0.6x0.3 [0201] 1.0x0.5 [0402]
Ratted Volt ) i an e ) i
TC X7R X7R X7R X7R X7R X7R
(R7) (R7) (R7) (R7) (R7) (R7)
Capacitance, Capacitance Tolerance and T Dimension
150pF(151) K 0.3(3)
180pF(181) K 0.3(3)
220pF(221) K 0.3(3) 0.5(5)
270pF(271) K 0.3(3) 0.5(5)
330pF(331) K 0.3(3) 0.5(5)
390pF(391) K 0.3(3) 0.5(5)
470pF(471) K 0.3(3) 0.5(5)
560pF(561) K 0.3(3) 0.5(5)
680pF(681) K 0.3(3) 0.5(5)
820pF(821) K 0.3(3) 0.5(5)
1000pF(102) K 0.3(3) 0.5(5)
1200pF(122) K 0.3(3) 0.5(5)
1500pF(152) K 0.3(3) 0.5(5)
1800pF(182) K 0.3(3) 0.5(5)
2200pF(222) K 0.3(3) 0.5(5)
2700pF(272) K 0.3(3) 0.5(5)
3300pF(332) K 0.3(3) 0.5(5)
3900pF(392) K 0.3(3) 0.5(5)
4700pF(472) K 0.3(3) 0.5(5)
5600pF(562) K 0.3(3) 0.5(5)
6800pF(682) K 0.3(3) 0.5(5)
8200pF(822) K 0.3(3) 0.5(5)
10000pF(103) K 0.3(3) 0.5(5)
12000pF(123) K 0.5(5)
15000pF(153) K 0.5(5)
18000pF(183) K 0.5(5)
22000pF(223) K 0.5(5)
27000pF(273) K 0.5(5)
33000pF(333) K 0.5(5)
39000pF(393) K 0.5(5)
47000pF(473) K 0.5(5)
56000pF(563) K 0.5(5)
68000pF(683) K 0.5(5)
82000pF(823) K 0.5(5)
0.10pF(104) K 0.5(5)

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

" snuRlata



/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

GMD Series Specifications and Test Methods (1)

Below GMD Series Specifications and Test Methods (1) are applied to Non “*" PNs in capacitance table.
In case "*" is added in capacitance table, please refer to GMD Series Specifications and Test Methods (2) (P.77).

No. Item Specifications Test Method
Operating
1 | Temperature R7 : -55°C to 125°C Reference Temperature : 25°C
Range

2 | Rated Voltage

See the previous pages.

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

When AC voltage is superimposed on DC voltage, V** or Vo?,
whichever is larger, should be maintained within the rated volt-
age range.

Appearance

No defects or abnormalities.

Visual inspection.

4 | Dimensions

Within the specified dimensions.

Using calipers.

5 | Dielectric Strength

No defects or abnormality.

No failure should be observed when 250% of the rated voltage
is applied between the terminations for 1 to 5 seconds, provid-
ed the charge/discharge current is less than 50mA.

Insulation
Resistance

More than 10,000MQ or 500Q - F
(Whichever is smaller)

The insulation resistance should be measured with a DC
voltage not exceeding the rated voltage at normal temperature
and humidity and within 2 minutes of charging.

7 | Capacitance

Within the specified tolerance.

Dissipation
Factor (D.F.)

R7:
W.V. 25Vmin. : 0.025 max.
W.V. 16/10V : 0.035 max.

The capacitance/D.F. should be measured at reference
temperature at the frequency and voltage shown in the table.

Frequency 1+0.1kHz
Voltage 14+0.2Vrms

Capacitance
9 | Temperatre | No bias
Characteristics

R7 : Within £15% (-55°C to +125°C)

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

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.*

Step Temperature (°C)
1 Reference temperature +2
2 -55+3
3 Reference temperature +2
4 12543

*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
i Strength T ’ Au-Sn (80/20) and bond a 25pm (0.001 inch) gold wire to the
10 g/lechar;:cal capacitor terminal using an ultrasonic ball bond. Then, pull wire.
e Die Shear . _ MIL-STD-883 Me_thod 2019 . _
Strength Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate
with Au-Sn (80/20). Apply the force parallel to the substrate.
Appearance | No defects or abnormalities.
: o - Ramp frequency from 10 to 55Hz then return to 10Hz all within
11 Vibration QB Within the specified tolerance. 1 minute. Amplitude : 1.5 mm (0.06 inch) max. total excursion.
Resistance R7: Apply this motion for a period of 2 hours in each of 3 mutually
D.F. W.V. 25Vmin. : 0.025 max. perpendicular directions (total 6 hours).
W.V. 16/10V : 0.035 max.
Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
Capacitance - temperature after one hour heat of treatment at 150+0/—10°C,
R7 : Within £7.5% then measure for the initial measurement. Fix the capacitor to
Change N
the supporting jig in the same manner and under the same
R7: conditions as (11) and conduct the five cycles according to the
Temperes D.F. W.V. 25Vmin. : 0.025 max. temperatures and time shown in the following table. Set it for
12 Cycle W.V. 16/10V : 0.035 max. 2442 hours at room temperature, then measure.
IR More than 10,000MQ or 500Q - F Step 1 2 3 4
o (Whichever is smaller) Min. Max.
o A Room : Room
Temp. (°C)| Operating Temp Operating Temp
Dielectric Temp.+0/=3 " | Temp.+3/-0 )
No defects - -
Strength Time (min.)|  30+/-3 2t03 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)

Below GMD 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 GMD Series Specifications and Test Methods (2) (P.77).

No. Item Specifications Test Method
Appearance | No defects or abnormalities.
Capaciance | o7 . within +£12.5%
Change Set the capacitor for 500+12 hours at 40+2°C, in 90 to 95%
13 Humidity R7: humidity.
(Steady State) | p.F. W.V. 25Vmin. : 0.05 max. Take it out and set it for 242 hours at room temperature, then
W.V. 16/10V : 0.05 max. measure.
IR More than 1,000MQ or 50Q - F
o (Whichever is smaller)
Appearance | No defects or abnormalities.
CapRciance | o7 - within +£12.5%
Change Apply the rated voltage for 500£12 hours at 40+2°C, in 90 to
Humidity R7: 95% humidity and set it for 24+2 hours at room temperature,
14 - . .
Load D.E. W.V. 25Vmin. : 0.05 max. then measure. The charge/discharge current is less than
W.V. 16/10V : 0.05 max. S0mA.
LR More than 500MQ or 25Q - F
o (Whichever is smaller)
Appearance | No defects or abnormalities. A voltage treatment should be given to the capacitor, in which a
Capacitance N 1250 DC voltage of 200% the rated voltage is applied for one hour at
Change R7 : Within £12.5% the maximum operating temperature £3°C then it should be set
High for 2442 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. 100012 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
IR. (Whichever is smaller) measure. The charge/discharge current is less than 50mA.

Mounting for testing : The capacitors should be mounted on the substrate as shown below using die bonding. when tests No.11 to 15 are performed.
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GMD Series Specifications and Test Methods (2)

Below GMD Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.
In case "*" is not added in capacitance table, please refer to GMD Series Specifications and Test Methods (1) (P.75).

No. Item Specifications Test Method

Operating
1 | Temperature R6 : -55°C to 85°C Reference Temperature : 25°C
Range

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 volt-
age 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, provid-
ed the charge/discharge current is less than 50mA.

e ulation The insulation resistance should be measured with a DC
6 ] More than 50Q - F voltage not exceeding the rated voltage at normal temperature
Resistance - )% ) .
and humidity and within 1 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.

o Capacitance Frequency Voltage
Dissipation R6 - 0.1 max. C=10uF (10Vmin.)* | 1+0.1kHz |1.0+0.2Vrms
Factor (D.F.) C=10pF (6.3Vmax.) | 1+0.1kHz |0.5%+0.1Vrms

**1 GMD155 R6 1A 124 to 224 are applied to 0.51+0.1 Vrms.

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

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.*

Capacitance Step Temperature (°C)
9 | Temperatue | No bias | R6 : Within £15% (-55°C to +85°C) 1 Reference temperature +2

Characteristics 2 5543
3 Reference temperature +2
4 85+3

*Initial measurement for high dielectric constant type
Perform a heat treatment at 150 +0/—10°C for one hour and
then let sit for 24+2 hours at room temperature.

Perform the initial measurement.

MIL-STD-883 Method 2011 Condition D

Bond pull force - 0.03N min Mount the capacitor on a gold metallized alumina substrate with
tarical Strength e ’ Au-Sn (80/20) and bond a 25pm (0.001 inch) gold wire to the

Mechanical

10 capacitor terminal using an ultrasonic ball bond. Then, pull wire.

Strength

MIL-STD-883 Method 2019
Die Shear force : 2N min. Mount the capacitor on a gold metallized alumina substrate
with Au-Sn (80/20). Apply the force parallel to the substrate.

Die Shear
Strength

Appearance | No defects or abnormalities.

Ramp frequency from 10 to 55Hz then return to 10Hz all within
Vibration 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).

Capacitance | Within the specified tolerance.

11

Appearance | No defects or abnormalities. The capacitor should be set for 24+2 hours at room
temperature after one hour heat of treatment at 150+0/—10°C,
R6 : Within £7.5% then measure for the initial measurement. Fix the capacitor to
the supporting jig in the same manner and under the same
D.F. R6 : 0.1 max. conditions as (11) and conduct the five cycles according to the
Temperature | | o More than 50Q - E temperatures and time shown in the following table. Set it for
12 | Sudden 24+2 hours at room temperature, then measure.

Change Step 1 2 3 4

Dielectric |\, defect Temp. (°C)| © wraing | Room | o % Room
Strength 0 0TS p: p 9 Temp. P 9 Temp.

Temp.+0/-3 Temp.+3/-0
Time (min.) 30+3 2t03 30+3 2to3

Capacitance
Change

Mounting for testing : The capacitors should be mounted on the substrate as shown below using die bonding. when tests No.11 to 14 are performed.
Continued on the following page.
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GMD Series Specifications and Test Methods (2)

Continued from the preceding page.

Below GMD Series Specifications and Test Methods (2) are applied to "*" PNs in capacitance table.

In case "*" is not added in capacitance table, please refer to GMD Series Specifications and Test Methods (1) (P.75).

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 temprature,
R6 : Within £12.5% then muasure. 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
(Steady) measurement.
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 2442 hours at room temperature, then measure.
Appearance | No defects or abnormalities. Apply 150%*? of the rated voltage for 100012 hours at the
Capacitnce ) maximum operating temperature £3°C. Let sit for 24%2 hours at
e R6 : Within £12.5% room temperature, then measure.
The charge/ discharge current is less than 50mA.
D.F. R6 : 0.2 max.
%2 GMD155 R6 1A 274 to 474 are applied to 120%.
14 | Durability « Initial measurement
Perform a heat treatment at 150+0/-10°C for one hour and then
let sit for 24+2 hours at room temperature. Perform the initial
I.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.

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.
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mulRata

Chip Monolithic Ceramic Capacitors

for Ultrasonic Sensors GRM Series

e g e
m Features R e ina
1. Proper to compensate for ultrasonic sensor - :’ &,
2. Small chip size and high cap. value T Ya :' * .
¥ - E ] _
w 4
o n | FI
m Applications R
Ultrasonic sensor ‘ L W
(Back sonar, Corner sonar and etc.)
Dimensions (mm)
Part Number L W T o it
GRM219 2.0+0.1 [1.25+0.1/0.85+0.1|0.2t0 0.7 0.7
part Number TC Code Rated Voltage Capacitance Length L Width W Thickness T
(Vdc) (PF) (mm) (mm) (mm)
GRM2199E2A102KD42 | ZLM (Murata) 100 1000 +10% 2.0 1.25 0.85
GRM2199E2A152KD42 | ZLM (Murata) 100 1500 +10% 2.0 1.25 0.85

10
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for Ultrasonic Sensors GRM Series Specifications and Test Methods

No. Item Specifications Test Method
1 Operating —25 to +85C Reference Temperature: 20°C
Temperature
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 Vo*,

whichever is larger, should be maintained within the rated volt-
age 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, provid-
ed the charge/discharge current is less than 50mA.

Insulation Resistance
(LR.)

More than 10,000MQ

The insulation resistance should be measured with a DC volt-
age not exceeding the rated voltage at 20°C and 75%RH max.
and within 2 minutes of charging.

Capacitance

Within the specified tolerance

Dissipation Factor
(D.F)

0.01 max.

The capacitance/D.F. should be measured at 20°C with
14+0.1kHz in frequency and 1+0.2Vrms in voltage.

10

Capacitance
Temperature
Characteristics

Within —4,700*+2:233
Within —4,700 *$9%%,0

ppm/C (at —25 to +20%C)
ppm/C (at +20 to +85%C)

The temperature coefficient is determined using the
capacitance measured in step 1 as a reference.

When cycling the temperature sequentially from step 1 through
5, the capacitance should be within the specified tolerance for
the temperature coefficient.

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

Step Temperature (C)
1 20+2
—25+3
20+2
85+3
20+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 10N force in the
direction of the arrow.

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.

-k
I 1 V1 V1 V1 VI

NN N A

Solder resist

7R 77/ R 7R

Baked electrode or
copper foil

Type a b [
GRM21 1.2 4.0 1.65

(in mm)

Fig. 1

11

Appearance

No defects or abnormalities

Capacitance

Within the specified tolerance

Vibration
Resistance
D.F.

0.01 max.

Solder the capacitor to the test jig (glass epoxy board) in the
same manner and under the same conditions as (10).

The capacitor should be subjected to a simple harmonic motion
having a total amplitude of 1.5mm, the frequency being varied
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 minute. This motion should be
applied for a period of 2 hours in each of 3 mutually perpendic-
ular directions (total of 6 hours).

80

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

Continued from the preceding page.

No. Item Specifications Test Method

Solder the capacitor to the test jig (glass epoxy boards) shown
No cracking or marking defects should occur. in Fig. 2 using a eutectic solder.

Then apply a force in the direction shown in Fig. 3.

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
(DL o5
20 , 50 Pressurizing
speed: 1.0mm/sec.
12 | Deflection ]ic [l g {Pressurize
% R230
T oSS T
100 t: 1.6mm 7 ﬁ
Flexure: =1
Type a b c Capacitance meter
GRM21 1.2 4.0 1.65 5 | s )
T (in mm)
(in mm)
Fig. 2 Fig.3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
- D rosin (JI1S-K-5902) (25% rosin in weight proportion). Preheat at
0,
13 ?oldgratt)_lllty i Zgrﬁ)ir?lj:)?jzltermlnatlons are 1o be spldered evenly and 80 to 120%C for 10 to 30 seconds. After preheating, immerse in
ermination 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 defects or abnormalities
Capacitance o
+7.59 ; i
) Change Withing{ $% Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
Resistance & I\ . )
14 | to Soldering | D.F 0.01 max capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder solution
Heat YAt ’ ; at 2705 for 10+0.5 seconds. Let sit at room temperature for
I.R. More than 10,000MQ 24+2 hours, then measure.
Dielectric .
Strength No failure
Appearance | No defects or abnormalities Fix the capacitor to the supporting jig in the same manner and
Canacitaed under the same conditions as (11).
P Within £7.5% Perform the five cycles according to the four heat treatments
Change . . ; -
1 listed in the following table. Let sit for 24+2 hours at room tem-
emperature
15 Oyce D.F. 0.01 max. perature, then measure.
I.R. More than 10,000MQ Step 1 2 3 2
R Temp. (C) | —25*8 |Room Temp.| 85%3  |Room Temp.
Strength | O failure Time (min)| 303 2103 303 2103

Appearance | No defects or abnormalities

\., ; Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
Humidity, | CoPECICE | \yieniny 192 504 wblrs,

Change
16 | Steady Remove and let sit for 2442 hours at room temperature, then
State D.F. 0.02 max. measure.

I.R. More than 1,000MQ

Appearance | No defects or abnormalities

Apply the rated voltage at 40+2°C and 90 to 95% humidity for

Capacitance wa
Humidity | o, Within £12.5% 50012 hours. Remove and let sit for 242 hours at room tem-
17 ange 1 (
Load perature, then measure. The charge/discharge current is less
D.F. 0.02 max. than 50mA.
I.R. More than 500MQ
Appearance | No defects or abnormalities
High Capacitence | yy o 442 504 Apply 200% of the rated voltage for 1,000+12 hours at 85+3C.
18 | Temperature | Change Let sit for 24+2 hours at room temperature, then measure.
Load D.F. 0.02 max. The charge/discharge current is less than 50mA.

I.R. More than 1,000MQ

snuRlata N
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® Minimum Quantity Guide

\ . Quantity (pcs.)
Part Number WA () 2180mm Reel 2330mm Reel
L W T Paper Tape |Embossed Tape| Paper Tape |Embossed Tape HIS(E Bulk Bag
y Bulk : B
Packaging Code D L N K © Ty T
GRMO2 0.4 0.2 0.2 20,000 40,000 ? - - - 1,000
GRMO3 0.6 0.3 0.3 15,000 - 50,000 - - 1,000
0.25 10,000 - 50,000 - - 1,000
GRM{? 1.0 &§ 0.5 10,000 - 50,000 - 50,000 1,000
05 4,000 - 10,000 - - 1,000
GRM1g 1.6 Ok 0.8 4,000 d 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 r 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
GRM31 3.2 16 | 1.15 - 3,000 ) 10,000 - 1,000
For General 1.6 - 2,000 - 6,000 - 1,000
Purpose 0.85 4,000 - 10,000 a - 1,000
1.15 - 3,000 - 10,000 - 1,000
GRM32 3.2 25 | 1.35 - 2,000 \ 8,000 - 1,000
1.6 ) 2,000 - 6,000 - 1,000
1.8/2.0 - 1,000 - 4,000 - 1,000
1.15 - 1,000 - 5,000 - 1,000
GRMA3 a5 AN L3808 - 1,000 » 4,000 - 1,000
25 - 500 - 2,000 P 1,000
2.8 \ 500 . 1,500 - 500
1.15 - 1,000 - 5,000 - 1,000
GRMSS 57 N L3808 \ 1,000 - 4,000 - 1,000
25 - 500 - 2,000 - 500
3.2 - 300 - 1,500 - 500
N GJMO3 0.6 0.3 0.3 15,000 - 50,000 X 3 1,000
High Power Type = 1 115 10 | 05 | 05 10,000 ; 50,000 ; 50,000 1,000
GQM18 1.6 0.8 |0.7/0.8 4,000 - 10,000 - % 1,000
GQM21 2.0 1.25 | 0.85 4,000 - 10,000 - - 1,000
High Frequency | ERB18 1.6 0.8 0.9 max. 4,000 - 10,000 - - 1,000
ERB21 2.0 1.25 [1.35 max. - 3,000 - 10,000 - 1,000
ERB32 3.2 25 [1.7 max. - 2,000 - 8,000 - 1,000
For Ultrasonic | GRM21 2.0 1.25 | 0.85 4,000 - 10,000 - - 1,000
GMAOD 038 | 038 | 03 ) - - - - 400 ¥
GMAO5 0.5 05 | 0.35 - - - - - 400 ¥
Microchip GMAO8 0.8 0.8 0.5 - d - - - 400 ¥
GMDO3 0.6 0.3 0.3 15,000 - 50,000 3 ! 1,000
GMD15 1.0 0.5 0.5 10,000 g 50,000 - - 1,000
GNMOM 0.9 06 | 0.45 10,000 - 50,000 - - 1,000
GNM1M 1.37 1.0 [050.6/0.8] 4,000 - 10,000 - - 1,000
Array GNM21 2.0 1.25 |0.6/0.85 4,000 - 10,000 B - 1,000
0.8/0.85 4,000 - 10,000 - - 1,000
GNMRT 3.2 L6 11 on1s - 3,000 - 10,000 - 1,000
LLL15 0.5 1.0 0.3 10,000 9 - 50,000 ® - - 1,000
LLL18 0.8 1.6 0.5 - 4,000 - 10,000 - 1,000
0.5/0.6 < 4,000 - 10,000 i 1,000
LLLZL 1.25 20 "o gs - 3,000 - 10,000 - 1,000
0.5/0.7 - 4,000 - 10,000 - 1,000
LLL3L 1.6 32 M s 3,000 . 10,000 - 1,000
LLA18 1.6 0.8 0.5 - 4,000 - 10,000 { 1,000
Low B34 05 \ 4,000 ; 10,000 - 1,000
Khg=d 20 125 Mo s - 3,000 - 10,000 - 1,000
0.5 - 4,000 - 10,000 - 1,000
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) 8mm width 2mm pitch Paper Taping. 4mm width 1mm pitch Embossed Taping.

2) There are parts number without bulk case.

3) Dimension tolerance +0.15mm rated are not available by bulk case.

4) Tray

5) LLL15: 2180mm Reel Paper Taping Packaging Code: E, 2330mm Reel Paper Taping Packaging Code: F

Continued on the following page.
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Continued from the preceding page.
m Tape Carrier Packaging
(1) Dimensions of Reel

Package

2180mm Reel

213.0+0.5 M
AN R [
] =

2330mm Reel

250 min.
2178+2.0

221.0+0.8

5+1.5 for 4mm wide tape
10+1.5 for 8mm wide tape
14+1.5 for 12mm wide tape

250 min
2328+2.0

221.0+0.8

10+1.5 for 8mm wide tape
14+1.5 for 12mm wide tape

(in mm)
(2) Dimensions of Paper Tape
8mm width 4mm pitch Tape 8mm width 2mm pitch Tape 0.4 max.
(GRM02)
0.5 max.
(GIMO3/GRM03/GMDO03)
4.00.1 4.0£0.1 ( (;.8 max.
Pkl GJIM15/GRM15/GMD15
4.0+0.1 ﬁl.ng'l 2.00.1 175:01 1.1 max. 2.0+0.05 ﬂllsfg.l 2.0+0.1 1.75+0.1 LLL15/GNMOM)
j | -1920. (] -
57614 oo lols b [0 & oo g
N S | Al— o |™
N e = | 3% ST :ﬂ’: T]T Pt &%
il N Eoh 1l 0 S T e B B e ™ (2
- ke b e ale ® | e ey ©
Ll L LLJ L w\J T T ™~N F T
Direction of Feed Direction of Feed
Part Number A B Part Number A* B*
ngg 1.05£0.1 1.85+0.1 CRMO% O&R ks
+ +
ESBlS oY S GJMO3
GRMO03 0.37 0.67
GNM1M 1.17+0.05 1.55+0.05 GMDO03
kM1 GJM15
GRM15
(T=0.85mm) v " GMD15 0.65 115
GOQM21 1.55+0.15 2.3+0.15 LLL15
GNM21
GNMOM 0.72 1.02
(C%_Zl\g%%mm) *Nominal Value
GhTMél 2.0£0.2 3.6x0.2
(T=0.8mm)
GRM32
(T=0.85mm) 2.8+0.2 3.6+0.2 .
(in mm)

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

4mm width 1mm pitch Tape

2.0£0.04 I
1.0+0.02 S
1.0£0.02 & 1015004
20.8+0.04 S -
?ﬁi% & o‘»F St 8
: o
2 ST g & ]
st o=
N 0.5 max.
Part Number A* B*
GRMO02 0.23 0.43

*Nominal Value
*GRMO03 is also available by 4mm width 1mm pitch Tape.

12mm width 8mm pitch Tape

21 5+0.1
.0
8.0+0.1 2.0+0.1 0.3+0.1
1.75+0.1
4.0+0.1
& © i, 0
A ‘ T
; L <
I -+ M
H H —
. -
Direction of feed 2.5 max.
for GRM43/55

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

Part Number A* B*
GRM43 3.6 4.9
GRM55 5.2 6.1

*Nominal Value

8mm width 4mm pitch Tape
0.2+0.1 (LLO)
4.0+0. 0.250.1 (T<2.0mm)
4.0:0.1 p1.5%" 20801 4§ 7640 0.3+0.1 (T=2.5mm)
| O it
\ o
Direction of feed 2.5 max

(3.0 max. for T=1.8/2.0mm)

(3.7 max. for T=2.5mm)
Part Number A B
LLL18, LLA18 1.05+0.1 1.85+0.1
GRM21
(T=1.0mm)
LLL21 1.45+0.2 2.25+0.2
LLA21, LLM21
ERB21 1.55+0.2 2.3+0.2
GRM31
(T=1.15mm)
LLL31
LLA31, LLM31 09:0.2 3.5£0.2
GNM31
(T=1.0mm)
GRM32, ERB32

+ +
(T=1.0mm) 2.8+0.2 3.5+0.2
(in mm)

(4) Taping Method

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

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

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

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

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

® Cumulative tolerance of sprocket holes, 10 pitches:

+0.3mm.
@ Peeling off force: 0.1 to 0.6N* in the direction shown
below. *GRMO02
GRMO3\ .
GIMOo3 ([ 0-05t0 0.5N
GMDO03

- snuRlata

Vacant Section Chip-mounting Unit Vacant Section
—KOa—

fe— 160 min.—»|

Direction of Feed (Top Tape alone)

(in mm)

\ e
165 1© 180>/ /Top Tape
e

! —

Base Tape

Continued on the following page.
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08.9.1
Package

Continued from the preceding page.

m Dimensions of Bulk Case Packaging

The bulk case uses antistatic materials. Please contact
Murata for details.

6.8
8.8
12.0

s
-

31.5
36.0

110 |

(in mm)

85
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m MCaution (storage and operation condition)
Chip monolithic ceramic capacitors (chips) can
experience degradation of termination solderability

when subjected to high temperature or humidity, or if
exposed to sulfur or chlorine gases.

Storage environment must be at an ambient temperature

of 5-40 degree C and an ambient humidity of 20-70%RH.

Use chip within 6 months. If 6 months or more have
elapsed, check solderability before use.

Insulation Resistance should be deteriorated on specific
condition of high humidity or incorrosion gas such as
hydrogen sulfide, sulfurous acid gas, chlorine.

Those condition are not suitable for use.

m Handling

1. Inspection
Thrusting force of the test probe can flex the PCB,
resulting in cracked chips or open solder joints.
Provide support pins on the back side of the PCB to
prevent warping or flexing.

2. Board Separation (or depanalization)

(1) Board flexing at the time of separation causes
cracked chips or broken solder.

(2) Severity of stresses imposed on the chip at the
time of board break is in the order of:
Pushback<Slitter<V Slot<Perforator.

(3) Board separation must be performed using special
jigs, not with hands.

86

Use of Sn-Zn based solder will deteriorate
reliability of MLCC.

Please contact murata factory for the use of Sn-Zn
based solder in advance.

Do not use under the condition that causes
condensation. Use damp proof countermeasure if using
under the condition that causes condensation.

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.

3. Reel and bulk case
In the handling of reel and case, please be careful
and do not drop it.

Do not use chips from a case which has been dropped.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT
AND FUMING WHEN THE PRODUCTS IS USED.
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m MCaution (Soldering and Mounting)

1. Mounting Position
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

[Chip Mounting Close to Board Separation Point]

Perforation
 —

0000 0000

 —
([o]]
slit

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

(Reference Data 2. Board bending strength for solder fillet height)
(Reference Data 3. Temperature cycling for solder fillet height)
(Reference Data 4. Board bending strength for board material)

2. Chip Placing

@ An excessively low bottom dead point of the suction
nozzle imposes great force on the chip during mounting,
causing cracked chips. So adjust the suction nozzle's Suction Nozzle
bottom dead point by correcting warp in the board. (= L
Normally, the suction nozzle's bottom dead point must be /
set on the upper surface of the board. Nozzle pressure

for chip mounting must be a 1 to 3N static load. [Correct]
@ Dirt particles and dust accumulated between the suction D

[Incorrect]

Deflection

Board Board Guide

nozzle and the cylinder inner wall prevent the nozzle from
moving smoothly. This imposes great force on the chip ==
during mounting, causing cracked chips. And the locating M\/M
claw, when worn out, imposes uneven forces on the chip Support Pin
when positioning, causing cracked chips. The suction
nozzle and the locating claw must be maintained,
checked and replaced periodically.

(Reference Data 5. Break strength)

Continued on the following page.
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3.

Reflow Soldering

When sudden heat is applied to the components, the
mechanical strength of the components should go down
because remarkable temperature change causes
deformity inside components. In order to prevent
mechanical damage in the components, preheating should

be required for both of the components and the PCB board.

Preheating conditions are shown in table 1. It is required to
keep temperature differential between the soldering and
the components surface (AT) as small as possible.
Solderability of Tin plating termination chip 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 chip 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

GRMO02/03/15/18/21/31
GJIMO03/15
LLL15/18/21/31
ERB18/21

GQM18/21

AT=190C

GRM32/43/55
LLA18/21/31
LLM21/31
GNM

ERB32

AT=130C

Recommended Conditions

Pb-Sn Solder

Infrared Reflow | Vapor Reflow

Lead Free Solder

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 fillet height solder.

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 0.2mmHmin.

Inverting the PCB

88

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

[Standard Conditions for Reflow Soldering]

Infrared Reflow

Temperature (C)

Soldering
Peak Temperature . Gradual
B\ AN g 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 N
150°C
130°C
Preheating
L] Time

60-120 seconds 20 seconds max.

[Allowable Soldering Temperature and Time]

280

270

260 %
%

250

240 %\
230

220

Soldering Temperature (“C)

0 30 60 90 120
Soldering Time (sec.)

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

[Optimum Solder Amount for Reflow Soldering]

0.2mmUmin.

( )

UGRM02/03: 1/3 of Chip Thickness min.

Continued on the following page.
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4. Leaded Component Insertion
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.

5. Flow Soldering

@ When sudden heat is applied to the components, the
mechanical strength of the components should go down
because remarkable temperature change causes

[Standard Conditions for Flow Soldering]

Temperature (C)

Soldering Soldering

deformity inside components. And an excessively long Peak \. Gradual

. . \ . . Temperature \\ Cooling
soldering time or high soldering temperature results in AT
leaching of the outer electrodes, causing poor adhesion Preheating

. . . Peak
or a reduction in capacitance value due to loss of contact CEhiberatire
between electrodes and end termination.
@ In order to prevent mechanical damage in the Preheating
components, preheating shoud be required for the both
components and the PCB board. Preheating conditions - Time
30-90 seconds 5 seconds max.

are shown in table 2. It is required to keep temperature
differential between the soldering and the components

[Allowable Soldering Temperature and Time]
surface (AT) as small as possible.

When components are immersed in solvent after g 232
mounting, be sure to maintain the temperature difference 2 250
between the component and solvent within the range ﬁé »50 %
shown in Table 2. 2
Do not apply flow soldering to chips not listed in Table 2. g Zg
=}
o
Table 2 ? 20 10 20 30 40
Part Number Temperature Differential Soldering Time (sec.)
GRM18/21/31
LLL21/31 In casg of .repeated solde'rin'g, the accumulated
e AT=<150°C soldering time must be within the range shown above.
GQM18/21

Recommended Conditions

Pb-Sn Solder Lead Free Solder
Preheating Peak Temperature 90-110°C 100-120°C
Soldering Peak Temperature 240-250°C 250-260°C
Atmosphere Air N2

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

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

Adhesive

Continued on the following page.
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6.

Correction with a Soldering Iron

(1) For Chip Type Capacitors

When sudden heat is applied to the components by
soldering iron, the mechanical strength of the
components should go down because remarkable

temperature change causes deformity inside components.

In order to prevent mechanical damage in the
components, preheating should be required for both of
the components and the PCB board. Preheating
conditions are shown in table 3. It is required to keep
temperature differential between the soldering and the
components surface (AT) as small as possible. After
soldering, it is not allowed to cool it down rapidly.

@® Optimum Solder Amount when Corrections Are Made

7.

Using a Soldering Iron

The top of the solder fillet should be lower than the
thickness of components. If the solder amount is
excessively big, the risk of cracking is higher during
board bending or under any other stressful conditions.
Soldering iron g3mm or smaller should be required. And
it is necessary to keep a distance between the soldering
iron and the components without direct touch. Thread
solder with 0.5mm or smaller is required for soldering.

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.

90

Table 3
Temperature Peak
Part Number
Differential Temperature MG
GRMO03/15/18/21/31
GJMO03/15 300°C max.
LLL15/18/21/31 AT=<190°C 3 seconds max. Air
GQM18/21 / termination
ERB18/21
GRM32/43/55
GNM 270°C max.
LLA18/21/31 AT=<130°C 3 seconds max. Air
LLM21/31 / termination
ERB32

*Applicable for both Pb-Sn and Lead Free Solder.

Pb-Sn Solder: Sn-37Pb

Lead Free Solder: Sn-3.0Ag-0.5Cu

;@: Up to Chip Thickness

(

)
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m Notice (Soldering and Mounting)

1. PCB Design

(1) Notice for Pattern Forms
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 thermal
stresses than leaded components.
Excess solder fillet height can multiply these stresses and
cause chip cracking. When designing substrates, take
land patterns and dimensions into consideration to
eliminate the possibility of excess solder fillet height.
It has a possibility to happen the chip crack by the
expansion and shrinkage of metal board. Please contact
us if you want to use the ceramic capacitor on metal
board such as Aluminum.

Pattern Forms

CO2E.pdf

Placing of Chip Components

Placing Close to Chassis T e =) G SO

Placing of Leaded Components
after Chip Component

Lateral Mounting

hassi
/ Chassis Lead Wire
Solder (ground) ’x

Soldering Iron

> Lead Wire
Prohibited W/
1 f —
\ \ \
—Electrode Pattern
Solder Resist X
Solder T Solder Resist Solder Resist
Resist
Correct I (S—) . |
— I
| )

Continued on the following page.
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(2) Land Dimensions

@ Chip capacitor could be cracked due to the stress of PCB
bending / etc if the land area is larger having excess
amount of solder.
Please refer to land dimension of table 1 for flow

\
|
|
|
{

Land
Chip Capacitor Solder Resist
e IS

]

|
. ,

\
i
|
|
]

soldering, table 2 for reflow soldering, table 3 for GNM &
LLA, and table 4 for LLM. b a
Table 1 Flow Soldering Method
Dimensions .
Part Number Chip(l>9(4 a 0 ¢
GRM18
1.6X0.8 0.6—1.0 0.8—0.9 0.6—0.8
GQM18
GRM21
2.0X1.25 1.0—-1.2 0.9-1.0 0.8—1.1
GQM21
GRM31 3.2X1.6 2.2-2.6 1.0-1.1 1.0-1.4
LLL21 1.25X2.0 0.4—0.7 0.5—-0.7 1.4—1.8
LLL31 1.6X3.2 0.6—1.0 0.8—0.9 2.6—2.8
ERB18 1.6X0.8 0.6—1.0 0.8—0.9 0.6—0.8
ERB21 2.0X1.25 1.0-1.2 0.9—-1.0 0.8—1.1
(in mm)
Table 2 Reflow Soldering Method
Dimensions .

Part Number Chigiih a & ¥
GRMO02 0.4X0.2 0.16—0.2 0.12—0.18 0.2—0.23
GRMO03

0.6X0.3 0.2—0.3 0.2—0.35 0.2—0.4
GJMO03
GRM15

1.0X0.5 0.3—0.5 0.35—0.45 0.4—0.6
GJIM15
GRM18

1.6X0.8 0.6—0.8 0.6—0.7 0.6—0.8
GQM18
GRM21

2.0X1.25 1.0—-1.2 0.6—0.7 0.8—1.1
GQM21
GRM31 3.2X1.6 2.2—2.4 0.8—0.9 1.0—-1.4
GRM32 3.2X2.5 2.0—2.4 1.0—-1.2 1.8—2.3
GRM43 45X3.2 3.0—35 1.2—1.4 2.3-3.0
GRMS55 5.7X5.0 4.0—4.6 1.4—1.6 3.5—4.8
LLL15 0.5X1.0 0.15—0.2 0.2—0.3 0.7-1.0
LLL18 0.8X1.6 0.2—0.3 0.3—0.4 1.4—1.6
LLL21 1.25X2.0 0.4—0.6 0.4—05 1.4—1.8
LLL31 1.6X3.2 0.6—0.8 0.6—0.7 2.6—2.8
ERB18 1.6X0.8 0.6—0.8 0.6—0.7 0.6—0.8
ERB21 2.0X1.25 1.0—-1.2 0.6—0.7 0.8—1.1
ERB32 3.2X25 2.0—2.4 1.0—-1.2 1.8—2.3

(in mm)

N snuRlata

Continued on the following page.
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® GNM, LLA Series for Reflow Soldering Method

CO2E.pdf
08.9.1

GNMOO4
LLA

e

‘ Chip Capacitor
R b L. - - "y

<] L L
p Land <C+ T» Land

Table 3 GNM, LLA Series for Reflow Soldering Land Dimensions

GNMOO2

EBEER

Chip Capacitor ‘ a

Part Nathbel Dimensions (mm)
L w a b c 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 041005 0.35t0 0.45 0.3100.35 0.64
GNM212 2.0 1.25 0.6t00.7 0.5t00.7 041005 1.0
GNM214 2.0 1.25 0.6t00.7 0.5t00.7 0.2510 0.35 0.5
GNM314 3.2 1.6 0.81t01.0 0.7t00.9 0.3t00.4 0.8
LLA18 1.6 0.8 0.3t00.4 0.25t0 0.35 0.15t0 0.25 0.4
LLA21 2.0 1.25 0.5t00.7 0.351t0 0.6 0.21t00.3 0.5
LLA31 3.2 1.6 0.7t00.9 04100.7 0.3t00.4 0.8
*0.828a+2b<1.00
® LLM Series for Reflow Soldering Method
LLM P .5
| & l fo
el a [i] Chip Capacitor ic'
=N
f
d
Table 4 LLM Series for Reflow Soldering Land Dimensions
BartNGdBA) Dimensions (mm)
a b, b* cc d e f p
LLM21 0.6100.8 (0.3 10 0.5) 0.3 2.0t02.6 13t01.8 141t01.6 0.5
LLM31 1.0 (0.3 t0 0.5) 0.4 3.2103.6 1.6102.0 2.6 0.8
b=(c-e)/2, b'=(d-f)/2
2. Adhesive Application
@ Thin or insufficient adhesive causes chips to loosen or
become disconnected when flow soldered. The amount a:20t0 70um
of adhesive must be more than dimension ¢ shown in the r TrChip Capacitor :gg:g fggrm
drawing at right to obtain enough bonding strength. } ¥ ﬂ 5
The chip's electrode thickness and land thickness must —) = ; c
be taken into consideration. j " Adhesive ) b f
Board Land

@ Low viscosity adhesive causes chips to slip after
mounting. Adhesive must have a viscosity of 5000Pa -s
(500ps) min. (at 25C)

@ Adhesive Coverage*
Part Number Adhesive Coverage*
GRM18, GQM18 0.05mg min.
GRM21, LLL21, GQM21 0.1mg min.
GRM31, LLL31 0.15mg min.

*Nominal Value Continued on the following page.
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3. Adhesive Curing
Insufficient curing of the adhesive causes chips to
disconnect during flow soldering and causes deteriorated
insulation resistance between outer electrodes due to
moisture absorption.
Control curing temperature and time in order to prevent
insufficient hardening.

Inverting the PCB

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

4. Flux Application

@ 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).

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.

(Reference Data 6. Thermal shock)
(Reference Data 7. Solder heat resistance)

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

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

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

@ Flux containing too high percentage of halide may cause
corrosion of the outer electrodes unless 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 resin type flux
including wash-type flux and non-wash-type flux.)

[As a Single Chip]

Outer Electrode

2. Wire Bonding
*Wire
Gold wire: 25 micro m (0.001 inch) diameter
*Bonding
(1) Thermocompression, ultrasonic ball bonding.
(2) Required stage temperature : 150 to 200 degree 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.

Continued on the following page.
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m Others
1. Resin Coating 3. Remarks
When selecting resin materials, select those with The above notices are for standard applications and
low contraction. conditions. Contact us when the products are used
2. Circuit Design in special mounting conditions. Select optimum
GRM, GCM, GMA/D, LLL/A/M, ERB, GQM, GJM, GNM conditions for operation as they determine the
Series capacitors in this catalog are not safety reliability of the product after assembly.
recognized products. The data herein are given in typical values, not

guaranteed ratings.
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Reference Data

1. Solderability

(1) Test Method (2) Test Samples
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
12 months, respectively) Refer to Table 1.

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 Temperature Prepared at High Prepared at High Humidity
Sample Initial State Temperature for for 100 Hours at 90 to
6 months 12 months 100 Hours at 85C 95% RH and 40°C
GRM21 for flow/reflow soldering 95 to 100% 95 to 100% 95% 90 to 95% 95%

2. Board Bending Strength for Solder Fillet Height

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

Capacitor 20,50  Pressurizing
Speed : 1.0mm/sec.
[ ] i
() N~ Q\ ¢Pressunze ' N
) R230 Note : The material of pressure application jig and
Supporting == support is the quenched metal.
45 45 Base (hardness HB 183-255 or superhardness
Flexure HRA90 or more)
Capacitance Meter
ol | R ’
< Solder Amount Larger Fillet.
. \ Fillet up to Chip
! ! Thickness
| | |16 : ‘
100 ‘
Material : Glass Epoxy
[] : Copper Foil (0.35mm thick)
: Solder Resist (in mm)

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

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

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

Continued on the following page.
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Reference Data

Continued from the preceding page.

(4) Results
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
100 100
SNgoH] g o
Iy 801 Fillet up to Chi 7:’ 807 Fillet up to Chip
& 60 4" Thickness é 60 Thickness
§ 40 Larger Fillet g 20 y
@ b 3 _| Larger Fillet
20 20
0 0
0 2 4 6 8 0 2 4 6 8
Flexure (mm) Flexure (mm)
GRM21 F5 (T=0.6)
100
s
Y 80 ] Fillet up to Chi
s 60 Thickness
T ol )
2 40 T Larger Fillet
a 1
20
0
0 2 4 6
Flexure (mm)
3. Temperature Cycling for Solder Fillet Height
1) Test Method .
@ . . ) [Temperature Cycling]
Solder the chips to the substrate of various test fixtures
using sufficient amounts of solder to achieve the required +125C ~ o
fillet height. Then subject the fixtures to the cycle
illustrated below 200 times. Room Temperalury Time (min)
o
5‘ 30 ‘5 30
® Soldgr Amount _ | [Solder Amount]
Alumina substrates are typically designed for reflow
soldering. Substrate Alumina Qlgs{Bpoxy

Glass epoxy or paper phenol substrates are typically

used for flow soldering.

® Material
Alumina

Glass epoxy
Paper phenol

(Thickness: 0.64mm)

(Thickness: 1.64mm)
(Thickness: 1.64mm)

® Land Dimension

or Paper Phenol

| I

0.5T
e

LI —1 S

0.7T
E
{1 3T

Solder Amount

©  _dl Thir

Solder to be used

6X4 Eutectic solder

[Land Dimension]

>
[z s

(in mm)

15

Land Pattern

Alumina Ag/Pd=72/28
Substrate Thickness: 10 to 12ym
Glass Epoxy
Substrate

Cu

Paper Phenol Thickness: 35ym

Substrate

Continued on the following page.
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Reference Data

Continued from the preceding page.
(2) Test Samples
GRM21 5C/R7/F5 Characteristics T=0.6mm

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

Table 3
Characteristics Change in Capacitance
5C Within £2.5% or +0.25pF, whichever is greater
R7 Within £7.5%
F5 Within £20%
(4) Results
Alumina Substrate (Thickness 0.64mm)
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100
5 80 5 80 5 £80
oy [ L) Lo
3 260 2 260 2 260 ©
L5 < © 39
% % 40 % % 40 % % 40
ES5 £ES2 £92 2]
85 © 8 & (24 3
<8 o 00 <8 o o <8 9 o
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Number of Cycles Number of Cycles Number of Cycles
Glass Epoxy Substrate (Thickness 1.6mm)
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100
5 280 5 280 5 80
o [ o [ o [}
%%60 g%ﬁo E% 60
S240 S £40 £240
€0 [Sifa) EN
3220 3220 [3) 3220 (3]
Q
<8, 990 <S%o 00 <8 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
Paper Phenol Substrate (Thickness 1.6mm)
GRM21 5C (T=0.6) GRM21 R7 (T=0.6) GRM21 F5 (T=0.6)
100 100 100
P ;\E? o ;@ o ;\3
8 ;80 B ;80 5 - 80
T 260 T 260 3 260
53 I ]
S g 40 S 440 S £40
€0 €N €N
3 =20 3 =20 3 =20
8 E S E ) 35 e
<o o 000 <c o 00 <° o0 00
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Number of Cycles Number of Cycles Number of Cycles
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4. Board Bending Strength for Board Material

(1) Test Method
Solder the chip to the test board. Then bend the board
using the method illustrated below, to measure

Reference Data

capacitance.
50 izi
. 20 Pressurizing
Capacitq] Speed : 1.0mm/sec.
] $Pressurize ) L
N~V Note : Material of the pressurizing jig and
R23 .
N Y ) v\ v A the supporting base must be hardened steel
5 5 Supporting  ToOT===——== (Hardness : HB183 to 255 or carbide Hardness
Base : HRA90 min.)
Flexure
-
//J Tr/%% Capacitance Meter
Sy 1.2 7
o VAL 72 A .
/T/ ‘Lf/ Solder Amount
| | Up to Chip
A } } Thickness
——40 \ | |16 1 [
100 ‘ o
[] : Copper Foil (0.035mm thick) )
: Solder Resist (in mm)

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

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

in Table 4.
Table 4
Characteristics Change in Capacitance
5C Within 5% or +0.5pF, whichever is greater
R7 Within £12.5%
F5 Within £20%

(4) Results

GRM21 5C (T=0.6)

100 N
- Paper Phenol
g €
S N :
5 607 Glass Epoxy &
S 40 §
s p 5
® 20 @
0
0 2 4 6 8

Flexure (mm)

GRM21 F5 (T=0.6)

100 ]
g b Paper Phenol
L 80 4
= 4
T 60
14 i
©
; 407 s N
= ass Epoxy
n 20

0

0 2 4 6 8

Flexure (mm)

GRM21 R7 (T=0.6)

100 [ [
B Paper Phenol
80
60 %
® b Glass E| ox/ %
20 S Epoxy
0 | v/
0 2 4 6 8

Flexure (mm)
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Reference Data

Continued from the preceding page.

5. Break Strength

(1) Test Method
Place the chip on a steel plate as illustrated on the right.
Increase load applied to a point near the center of the
test sample.

(2) Test Samples
GRM21 5C/R7/F5 Characteristics
GRM31 5C/R7/F5 Characteristics

(3) Acceptance Criteria
Define the load that has caused the chip to break or

crack, as the bending force.

(4) Explanation

Storage

P Pressurizing

Loading Jig End

scope  Amplifier ¢ speed : 2.5mm/sec. ©L.0mm
Load cell X
Sample
Steel plate l P0.5mm
01w v
Chip Size| L | W | 5C R7 F5

Charac- | Charac- | Charac-
teristics | teristics | teristics

Break strength, P, is proportionate to the square of the L - GRM21 [1.5[1.2
. \ . 300 180 160
thickness of the ceramic element and is expressed as a GRM31 (2.7|1.5
curve of secondary degree. (in mm)
The formula is:
2YWT?
P=——— (N
3L (N)
W : Width of ceramic element  (mm)
T : Thickness of element (mm)
L : Distance between fulcrums  (mm)
y: Bending stress (N/mm?)
(5) Results
GRM21 GRM31
140
A\ T R7 _ 140 5({\
< 120 sc/ FS < 120 s
g 5
g 100 2 100 S
o 80 @ g0 F5
X 4
g 60 $ 60
2 <
@ 40 ~ 2 40
] E .
@ 20 ,,;,}:’f" é 20 ===
0 == t 0 —=F===
0 0.4 0.8 1.2 16 0 0.4 0.8 1.2 1.6
Thickness of Ceramic Element (mm) Thickness of Ceramic Element (mm)
6. Thermal Shock o
(1) Test method A g
X . i ) Dipping Speed : 25mm/sec. g
After applying flux (an ethanol solution of 25% rosin), dip 2 Solder
the chip in a solder bath (6X4 eutectic solder) in B%/ Chip Capacitor &= "T* | Temperature
H H |
accordance with the following AT '\ Natural
e . | i
conditions: solir Bath | Cooling
sc--t— 1
(2) Test samples ‘2 Se‘c' 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.

100
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Reference Data

Continued from the preceding page.

(4) Results
100
g
5 80
g
5 60
; 40 F5
5
?é 20 R7
) o | —1 — 5C
200 240 280 320 360
Temperature Differential AT (C)
7. Solder Heat Resistance
(1) Test Method
D Reflow soldering: ® Dip soldering:
Apply about 300 um of solder paste over the alumina After dipping the test sample with a pair of tweezers in
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:
After dipping the test sample with a pair of tweezers in
wave solder (eutectic solder), check for leaching that
may have occurred on the outer electrode.
(2) Test samples
GRM21: For flow/reflow soldering T=0.6mm
(3) Acceptance criteria £
The starting time of leaching should be defined as the g
time when the outer electrode has lost 25% of the total (5]
edge length of A-B-C-D as illustrated: c L
Outer Electrode
(4) Results
Reflow Soldering Flow Soldering
o 280 o 280
g 270 @ 270
g 260 \ g 260
é’ 250 g 250
& 240 E 240
o 230 o 230
8 220 8 220
38 210 3 210
0 60 120 180 240 0 10 20 30 40 50 60
Leaching Starting Time (sec.) Leaching Starting Time (sec.)
Dip Soldering
o 280
@ 270
£ 260
“é 250
& 240
= 230
8 220
3 210
0 10 20 30 40 50 60
Leaching Starting Time (sec.)

Continued on the following page.
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Reference Data

Continued from the preceding page.

8. Thermal Shock when Making Corrections with a
Soldering Iron

(1) Test Method
Apply a soldering iron meeting the conditions below to
the soldered joint of a chip that has been soldered to a Mounting Solder
paper phenol board, while supplying wire solder. (Note:
the soldering iron tip should not directly touch the ceramic

Wire Solder Soldering Iron

Duration of
Touching :
Approx. 3 sec.

element of the chip.) ] Paper Phenol Substrate
(2) Test Samples Soldering Iron Tip diameter
GRM21 5C/R7/F5 Characteristics T=0.6mm Ceramic heater 20W @mm
(3) Acceptance Criteria for Defects
Observe the appearance of the test sample with a
60-power optical microscope. Those units displaying any
breaks or cracks are determined to be defective.
(4) Results
GRM21 5C (T=0.6) GRM21 R7 (T=0.6)
~ 100 100
S =
Y 80
% 80 %
5 60 S5 60
5 5 4
g g
é 20 5 20
N ER
200 240 280 320 360 200 240 280 320 360
Soldering Iron Tip Temperature (C) Soldering Iron Tip Temperature (C)
GRM21 F5 (T=0.6)
—. 100
S
2 80
g
5 60
E 40
g
g 20
2
= 0
200 240 280 320 360
Soldering Iron Tip Temperature (C)
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Chip Monolithic Ceramic Capacitors

Medium Voltage Low Dissipation Factor

m Features

[EnY

. Low-loss and suitable for high frequency circuits

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

. A new monolithic structure for small, surface-
mountable devices capable of operating at high
voltage levels

. Sn-plated external electrodes realize good
solderability.

. Use the GRM21/31 type with flow or reflow soldering,
and other types with reflow soldering only.

m Applications

Ideal for use on high frequency pulse circuits such
as snubber circuits for switching power supplies,
DC-DC converters, ballasts (inverter fluorescent

Ye
.-.-- ’II,-I"
Vi & &

Dimensions (mm
RpraNumber L W T e min. | g min.
GRM21A 2.0+0.2 11.25+40.2 1.0+0,-0.3 0.7
CRMSIA | 35402 | 1.6+0.2

GRM31B £ 0 FY4 11.25+0,-0.3 1.5+
GRM32A 1.0 +0,-0.3| 0.3 )
GRM32B 82%0.2 125402 1554003
GRM42A 45+0.3 | 2.0+0.2 | 1.0 +0,-0.3 2.9

* GRM31A7U3D, GRM32A7U3D, GRM32B7U3D : 1.8mm min.

lamps), etc.
Part NEbYr Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecrgi?fe 9 | Electrode e
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GRM21A7U2E101JW31D DC250 U2J (EIA) 100 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.
GRM21A7U2E221JW31D DC250 U2J (EIA) 220 +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.
GRM21A7U2E471JW31D DC250 U2J (EIA) 470 +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.
GRM21A7U2E102JW31D DC250 U2J (EIA) 1000 £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.
GRM21A7U2E222JW31D DC250 U2J (EIA) 2200 +5% 2.0 1.25 1.0 0.7 0.3 min.
GRM31A7U2E332JW31D DC250 U2J (EIA) 3300 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2E472JW31D DC250 U2J (EIA) 4700 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31B7U2E682JW31L DC250 U2J (EIA) 6800 £5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31B7U2E103JW31L DC250 U2J (EIA) 10000 +5% 3.2 1.6 1.25 15 0.3 min.
GRM31A7U2J100JW31D DC630 U2J (EIA) 10 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J150JW31D DC630 U2J (EIA) 15 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J220JW31D DC630 U2J (EIA) 22 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J330JW31D DC630 U2J (EIA) 33 £5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U2J470JW31D DC630 U2J (EIA) 47 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J680JW31D DC630 U2J (EIA) 68 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J101JW31D DC630 U2J (EIA) 100 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U2J151JW31D DC630 U2J (EIA) 150 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J221JW31D DC630 U2J (EIA) 220 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J331JW31D DC630 U2J (EIA) 330 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J471JW31D DC630 U2J (EIA) 470 £5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U2J681JW31D DC630 U2J (EIA) 680 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.
GRM32A7U2J152JW31D DC630 U2J (EIA) 1500 +5% 3.2 25 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.
GRM31A7U3A150JW31D DC1000 U2J (EIA) 15 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.
GRM31A7U3A330JW31D DC1000 U2J (EIA) 33 +5% 3.2 1.6 1.0 1.5 0.3 min.
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SN S b Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr:‘ri(r)](.:le 9 | Electrode e
v) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GRM31A7U3A470JW31D DC1000 U2J (EIA) 47 5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31A7U3A680JW31D DC1000 U2J (EIA) 68 +5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A101JW31D DC1000 U2J (EIA) 100 £5% 3.2 1.6 1.0 15 0.3 min.
GRM31A7U3A151JW31D DC1000 U2J (EIA) 150 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.
GRM31A7U3A331JW31D DC1000 U2J (EIA) 330 +5% 3.2 1.6 1.0 1.5 0.3 min.
GRM31B7U3A471JW31L DC1000 U2J (EIA) 470 5% 3.2 1.6 1.25 1.5 0.3 min.
GRM31A7U3D100JW31D DC2000 U2J (EIA) 10 £5% 3.2 1.6 1.0 1.8 0.3 min.
GRM31A7U3D120JW31D DC2000 U2J (EIA) 12 £5% 3.2 1.6 1.0 1.8 0.3 min.
GRM31A7U3D150JW31D DC2000 U2J (EIA) 15 5% 3.2 1.6 1.0 1.8 0.3 min.
GRM31A7U3D180JW31D DC2000 U2J (EIA) 18 5% 3.2 1.6 1.0 1.8 0.3 min.
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 15% 3.2 1.6 1.0 1.8 0.3 min.
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.
GRM31A7U3D680JW31D DC2000 U2J (EIA) 68 5% 3.2 1.6 1.0 1.8 0.3 min.
GRM32A7U3D820JW31D DC2000 U2J (EIA) 82 +5% 3.2 2.5 1.0 1.8 0.3 min.
GRM32A7U3D101JW31D DC2000 U2J (EIA) 100 £5% 3.2 2.5 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 25 1.0 1.8 0.3 min.
GRM32B7U3D181JW31L DC2000 U2J (EIA) 180 +5% 3.2 25 1.25 1.8 0.3 min.
GRM32B7U3D221JW31L DC2000 U2J (EIA) 220 +5% 3.2 25 1.25 1.8 0.3 min.
GRM42A7U3F270JW31L DC3150 U2J (EIA) 27 ¥5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F330JW31L DC3150 U2J (EIA) 33 15% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F390JW31L DC3150 U2J (EIA) 39 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F470JW31L DC3150 U2J (EIA) 47 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F560JW31L DC3150 U2J (EIA) 56 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F680JW31L DC3150 U2J (EIA) 68 5% 4.5 2.0 1.0 29 0.3 min.
GRM42A7U3F820JW31L DC3150 U2J (EIA) 82 +5% 4.5 2.0 1.0 2.9 0.3 min.
GRM42A7U3F101JW31L DC3150 U2J (EIA) 100 £5% 4.5 2.0 1.0 2.9 0.3 min.
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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
No failure should be observed when voltage in Table is applied
between the terminations for 1 to 5 sec., provided the charge/
discharge current is less than 50mA.
4 | Diel ic S h | No def b it Rated Voltage Test Voltage
ielectric Strengt o defects or abnormalities DC250V 200% of the rated voltage
DC630V 150% of the rated voltage
DC1kV, DC2kV 120% of the rated voltage
DC3.15kV DC4095V
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
o sec. of charging.
6 | Capacitance Within the specified tolerance The capacitance/Q should be measured at the frequency and
voltage shown as follows.
) Capacitance Frequency Voltage
71Q 1,000 min. C<1,000pF 1+0.2MHz | AC0.5 to 5V(r.m.s.)
C21,000pF 1+0.2kHz | AC1%0.2V(r.m.s.)
The capacitance measurement should be made at each step
specified in Table.
Step Temperature (C)
Capacitance Temp. Coefficient 1 2542
8 | Temperature —750%120 ppm/°’C (Temp. Range : +25 to +125°C) 2 Min. Operating Temp.+3
Characteristics —750+120, —347 ppm/C (Temp. Range : —55 to +25°C) 3 2542
4 Max. Operating Temp.%2
5 252
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow.
The soldering should be done using the reflow method and
should be conducted with care so that the soldering is uniform
9 Adhesw.e SFrength No removal of the terminations or other defect should occur. and free of defects suchyas fieat shock.
of Termination
Glass Epoxy Board
Fig. 1

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

Capcitarce | 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

O for a period of 2 hrs. in each of 3 mutually perpendicular
10 Vlbr_atlon directions (total of 6 hrs.).
Resistance
Q 1,000 min.

A 7 2

|7 Q777 R /47 R 77}
VA w7 A W)

~—Solder resist
A 7 VA Vt-cu

Glass Epoxy Board

Continued on the following page.
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Specifications and Test Methods

Continued from the preceding page.

No. Item

Specifications

Test Method

11 | Deflection

No cracking or marking defects should occur.

b
DL %5
d
]i[c [ g
% il
100 t:1.6
LXW Dimension (mm)
(mm) a b € d
2.0X1.25 12 4.0 1.65
3.2X1.6 2.2 5.0 2.0 10
3.2X2.5 2.2 5.0 2.9 '
4.5X2.0 3.5 7.0 2.4
Fig. 2

Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.

Then apply a force in the direction shown in Fig. 3.

The soldering should be done using 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
speed : 1.0mm/s

| Pressurize

Flexure=1

Capacitance meter
(in mm)

45 45

Fig. 3

Solderability of

12 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). Immerse in

solder solution for 2+0.5 sec.

Immersing speed: 25+2.5mm/s

Temp. of solder: 24515°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder

Appearance | No marking defects Preheat the capacitor at 120 to 150°C* for 1 min.
Capacitance o Immerse the capacitor in solder solution at 260+5°C for 101 sec.
Change Within +£2.5% Let sit at room condition* for 24+2 hrs., then measure.
) eImmersing speed: 25+2.5mm/s
Resistance Q 1,000 min.
1§ 't-(lleiflderlng IR. More than 10,000MQ *Preheating for more than 3.2X2.5mm
e Step Temperature Time
3 eCtT]C In accordance with item No.4 1 100 to 120C 1 min.
Strengt 2 170 to 200°C 1 min.
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
catich in Fig. 4.
APCANCE | \vjithin +2.5% Perform the 5 cycles according to the 4 heat treatments listed in
Change .
the following table.
Q 500 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
2 Room Temp. 2t03
Temperature 3 Max. Operating Temp.%2 30+3
14 ol
etz 4 Room Temp. 2t03
Dielectric L Zm7/ 7/
In accordance with item No.4
Strength eded ed e
| 72 A w2 w2 |
-—Solder resist
% % % %:f(:u
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance o
+5 09
. Change Within 228 Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
HUNIdY . for 50023 hrs.
15 (Sst;et:()jy Q 350 min. Remove and let sit for 24%2 hrs. at room condition*, then
I.R. More than 1,000MQ measure.
ielgtric In accordance with item No.4
Strength
Appearance | No marking defects
Capacitance \ O\ as .
Within £3.0% Apply 120% of the rated voltage for 1,000 =78 hrs. at maximum
Change / N
operating temperature £3C.
16 | Life Q 350 min. Remove and let sit for 24%2 hrs. at room condition*, then
measure.
I.R. More than 1,000MQ ' .
The charge/discharge current is less than 50mA.
Digacs 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 mulRata
Medium Voltage High Capacitance for General Use

- € 9 e¢
m Features *’*
1. A new monolithic structure for small, high e & HQ D:DI:H
capacitance capable of operating at high voltage &£ —_——
levels. b Ndmber . - Dimensions (mm) < i
2. Sn-plated external electrodes realizes good GRM188 16401 | 08+01 | 08401 |02t005 g(ﬂn'
solderability. SR — 20202 |1.2520.2 04003 07
3. Use the GRM18/21/31 types with flow or reflow gsmgig 32402 | 1.6+0.2 1.§SG++06—3.3
soldering, and other types with reflow soldering GRM32Q E570.3 Las0S 15 +0,-0.3 | 0.3 min. 12
ony e 0633
CRM23D 45204 | 32403 59003 2.2
. GRM55D 5.7+0.4 | 5.0+04 | 2.0+0,-0.3 3.2
m Applications
1. Ideal for use on diode-snubber circuits for
switching power supplies.
2. Ideal for use as primary-secondary coupling for
DC-DC converter.
3. Ideal for use on line filters and ringer detectors
for telephones, facsimiles and modems.
Part NEbYr Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecrgi?fe 9 | Electrode e
V) (Standard) (mm) (mm) (mm) (mm) (mm)
GRM188R72E221KWO07D DC250 X7R (EIA) 220pF +10% 16 0.8 0.8 0.4 0.2t00.5
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 0.2t00.5
GRM21AR72E102KW01D DC250 X7R (EIA) 1000pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM188R72E152KW07D DC250 X7R (EIA) 1500pF +10% 16 0.8 0.8 0.4 0.2t00.5
GRM21AR72E152KW01D DC250 X7R (EIA) 1500pF +10% 2.0 1.25 1.0 0.7 0.3 min. 12
GRM188R72E222KWO07D DC250 X7R (EIA) 2200pF +10% 1.6 0.8 0.8 0.4 0.2t00.5
GRM21AR72E222KW01D DC250 X7R (EIA) 2200pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E332KW01D DC250 X7R (EIA) 3300pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E472KW01D DC250 X7R (EIA) 4700pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21AR72E682KW01D DC250 X7R (EIA) 6800pF +10% 2.0 1.25 1.0 0.7 0.3 min.
GRM21BR72E103KWO03L DC250 X7R (EIA) 10000pF +10% 2.0 1.25 1.25 0.7 0.3 min.
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 1.6 1.6 1.2 0.3 min.
GRM31BR72E683KWO01L DC250 X7R (EIA) 68000pF +10% 32 1.6 1.25 1.2 0.3 min.
GRM32QR72E683KWO01L DC250 X7R (EIA) 68000pF +10% 3.2 25 15 1.2 0.3 min.
GRM31CR72E104KW03L DC250 X7R (EIA) 0.10pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRM32DR72E104KWO01L DC250 X7R (EIA) 0.10pF +10% 3.2 25 2.0 1.2 0.3 min.
GRM43QR72E154KW01L DC250 X7R (EIA) 0.15pF +10% 45 3.2 15 22 0.3 min.
GRM32DR72E224KWO01L DC250 X7R (EIA) 0.22uF +10% 3.2 25 2.0 1.2 0.3 min.
GRM43DR72E224KWO01L DC250 X7R (EIA) 0.22yF +10% 45 32 2.0 22 0.3 min.
GRM43DR72E334KWO01L DC250 X7R (EIA) 0.33pF +10% 45 3.2 2.0 22 0.3 min.
GRM55DR72E334KW01L DC250 X7R (EIA) 0.33pF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRM43DR72E474KWO01L DC250 X7R (EIA) 0.47uF £10% 45 3.2 2.0 22 0.3 min.
GRM55DR72E474KWO01L DC250 X7R (EIA) 0.47uF £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% 32 16 1.25 1.2 0.3 min.
GRM31BR72J152KWO01L DC630 X7R (EIA) 1500pF +10% 3.2 1.6 1.25 1.2 0.3 min.

Continued on the following page.
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SN S b Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T Elecr:‘ri(r)](.:le 9 |Electrode e
v) (Standard) (mm) (mm) (mm) (mm) (mm)
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.
GRM31BR72J472KWO01L DC630 X7R (EIA) 4700pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31BR72J682KWO01L DC630 X7R (EIA) 6800pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31BR72J103KWO01L DC630 X7R (EIA) 10000pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31CR72J153KWO03L DC630 X7R (EIA) 15000pF +10% 3.2 1.6 1.6 1.2 0.3 min.
GRM32QR72J223KWO01L DC630 X7R (EIA) 22000pF +10% 3.2 25 1.5 1.2 0.3 min.
GRM32DR72J333KWO01L DC630 X7R (EIA) 33000pF +10% 3.2 25 2.0 1.2 0.3 min.
GRM32DR72J473KWO01L DC630 X7R (EIA) 47000pF +10% 3.2 2.5 2.0 1.2 0.3 min.
GRM43QR72J683KWO01L DC630 X7R (EIA) 68000pF +10% 45 3.2 15 2.2 0.3 min.
GRM43DR72J104KWO01L DC630 X7R (EIA) 0.10pF +10% 4.5 3.2 2.0 2.2 0.3 min.
GRM55DR72J154KWO01L DC630 X7R (EIA) 0.15pF +10% 5.7 5.0 2.0 3.2 0.3 min.
GRM55DR72J224KWO01L DC630 X7R (EIA) 0.22pF £10% 5.7 5.0 2.0 3.2 0.3 min.
GRM31BR73A471KWO01L DC1000 X7R (EIA) 470pF £10% 3.2 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.
GRM31BR73A152KWO01L DC1000 X7R (EIA) 1500pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31BR73A222KWO01L DC1000 X7R (EIA) 2200pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31BR73A332KWO01L DC1000 X7R (EIA) 3300pF +10% 3.2 1.6 1.25 1.2 0.3 min.
GRM31BR73A472KWO01L DC1000 X7R (EIA) 4700pF £10% 3.2 1.6 1.25 1.2 0.3 min.
GRM32QR73A682KWO01L DC1000 X7R (EIA) 6800pF +10% 3.2 2.5 15 1.2 0.3 min.
GRM32QR73A103KWO01L DC1000 X7R (EIA) 10000pF +10% 3.2 2.5 15 1.2 0.3 min.
GRM32DR73A153KWO01L DC1000 X7R (EIA) 15000pF +10% 3.2 2.5 2.0 1.2 0.3 min.
GRM32DR73A223KWO01L DC1000 X7R (EIA) 22000pF +10% 3.2 2.5 2.0 1.2 0.3 min.
GRM43DR73A333KWO01L DC1000 X7R (EIA) 33000pF +10% 45 3.2 2.0 2.2 0.3 min.
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.
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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
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.

- ( . . N
5 Insulation Resistance | C=0.01pF: More than 100MQ « pF (ngzlr;ﬂz“s?i:]eifst:n;ferjtzzu\liﬁz Zegétgggvvyggsvig%_sgrs
(LR) C<0.01pF: More than 10,000MQ =y 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 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 26 °C for 6025 min. and then
let sit for 242 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 Adhesw_e SFrength No removal of the terminations or other defect should occur. and free of defects, pych'e heat shpei¢
of Termination
%— 10N (5N : Size 1.6XX0.8mm only), 10+1s
Glass Epoxy Board
Fig. 1

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 m<_)t|0n
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

NN for a period of 2 hrs. in each of 3 mutually perpendicular

10 | Vibration directions (total of 6 hrs.).

Resistance

SO 1 0:025 max. Y A 7 ]

2~z

A w7 A W

——Solder resist
% % % W%:u

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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Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No cracking or marking defects should occur. Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
b Then apply a force in the direction shown in Fig. 3.
= @5 The soldering should be done using the reflow method and
7 should be conducted with care so that the soldering is uniform
%ﬁ@ i 5 and free of defects such as heat shock.
‘ 20 50 Pressurizing
ral ) speed : 1.0mm/s
100 t:1.6 ; Pressurize
11 | Deflection - - R230—"—" ' _
LXW Dimension (mm)
(mm) a b c d Flexure=1
1.6X0.8 1.0 3.0 1.2
2.0X1.25 1.2 4.0 1.65 .
3.2X16 22 5.0 2.0 N 45\ 45 (in mm)
3.2X2.5 2.2 5.0 2.9 ’ Fig. 3
4.5X3.2 3.5 7.0 3.7 \
5.7X5.0 4.5 8.0 5.6
Fig. 2

Solderability of

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
Immerse in solder solution for 2+0.5 sec.

N N .
12 Termitsion 75% of the terminations are to be soldered evenly and continuously. Immersing speed: 252 5mmis
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.
Canc Immerse the capacitor in solder solution at 260+5°C for 10+1
C;pacnance Within £10% sec. Let sit at room condition* for 24%2 hrs., then measure.
g eImmersing speed: 251+2.5mm/s
D.F. 0.025 max. ePretreatment
Resistance +_0q 45 mi
12| g |, | CEO0ME Hore han 100U
Heat o C<0.01pF: More than 10,000MQ I ’ ’
*Preheating for more than 3.2X2.5mm
Dielectric N Step Temperature Time
Strength In accordance with item No.4 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 s in Fig. 4. : ) .
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 242 hrs. at room condition*, then measure.
R C=0.01pF: More than 100MQ « uF Step Temperature () Time (min.)
P 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. 2103
14 Temperature
Cycle *Pretreatment
Perform a heat treatment at 150, 8 °C for 605 min. and then
let sit for 24+2 hrs. at room condition*.
Dielectric e
Strength In accordance with item No.4 7 7
2z~
| 72 A w2 w2 |
-—Solder resist
% % % %:7Cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance e Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
+150
Change Yo £15% for 50023 hrs.
Humidity DFE 0.05 max. Remove and let sit for 24+2 hrs. at room condition*, then
15 | (Steady measure.
State) IR C=0.01pF: More than 10MQ  uF ePretreatment
NN C<0.01pF: More than 1,000MQ Perform a heat treatment at 150, 8 °C for 605 min. and then
. \ let sit for 2442 hrs. at room condition*.
Dielectric 7
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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Specifications and Test Methods

No. Item Specifications Test Method
Appearance | No marking defects Apply 120% of the rated voltage (150% of the rated voltage in
Capacitance | Within £15% (rated voltage: DC250V, DC630V) case of rated voltage: DC250V, 110% of the rated voltage in case
Change Within £20% (rated voltage: DC1kV) of rated voltage: DC1kV) for 1,000 >3 hrs. at maximum
i + i +
. DE. 0.05 max. operating tg_mperature +3°C. Remove and let sit for 24 £2 hrs. at
16 | Life room condition*, then measure.
IR C=0.01pF: More than 10MQ « pF The charge/discharge current is less than 50mA.
o C<0.01pF: More than 1,000MQ ePretreatment
Dielectric Apply test voltage for 605 min. at test temperature.
Strength In accordance with item No.4 Remove and let sit for 24+2 hrs. at room condition*.
Appearance | No marking defects
" Capacitance . Apply the rated voltage at 40+2°C and relative humidity of 90 to
+159
f{'}’;”d',dn"y (R \Vithin k5% 95% for 50023 hrs.
'. g. Remove and let sit for 2412 hrs. at room condition*, then
(Application: | D.F. 0.05 max.
17 DCI50V measure.
DC630V' IR C=0.01pF: More than 10MQ « pF *Pretreatment
it o C<0.01pF: More than 1,000MQ Apply test voltage for 605 min. at test temperature.
e . . Remove and let sit for 2442 hrs. at room condition*.
Dielectric L))
In accordance with item No.4
Strength

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

Only for LCD Backlight Inverter Circuit

m Features

[EnY

. 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-
mountable devices capable of operating at high

voltage levels.

4. Sn-plated external electrodes realize good

Te
- &, ;EQ

solderability. Part Number - - Dime”Sior_:_S (mm —
5-0ully for refiow sgidering GRM42A 4.5+0.3 | 2.0+0.2 |1.0+0,-0.3 ' g2.9 '
6. The capacitors less than 22pF can be applied
maximum 4.0kV peak to peak at 100kHz or less
only for the ballast or the resonance usage in
the LCD backlight inverter circuit.
m Applications
Ideal for use as the ballast in LCD backlight
inverter.
A Utselk Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr:]ricr)](.je 9 | Electrode e
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GRM42A5C3F050DWO01L DC3150 COG (EIA) 5.0 +0.5pF 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F100JW01L 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.
GRM42A5C3F220JWO01L DC3150 COG (EIA) 22 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F270JWO01L DC3150 COG (EIA) 27 5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F330JW01L DC3150 COG (EIA) 33 5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F390JW01L DC3150 COG (EIA) 39 +5% 45 2.0 1.0 2.9 0.3 min.
GRM42A5C3F470JW01L DC3150 COG (EIA) 47 +5% 45 2.0 1.0 2.9 0.3 min.
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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
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 in_sullation resistance shoqld 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
71 0Q 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 Table.
\J Ste T t kS
Capacitance Temp. Coefficient 1 p empg;i;re ()
+ o . ms
8 Temperatgrg 0£30 ppm/C (I'eamp. Range: +25 to +125C) . > Min. Operating Temp.£3
Characteristics 0+30, —72 ppm/C (Temp. Range: —55 to +25%C) 3 2547
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 Adhesw.e SFrength No removal of the terminations or other defect should occur. and'free of defects such' as heat shock.
of Termination
%%7 10N, 10215
Glass Epoxy Board
Fig. 1
Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board).
Capcitance | 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
\\L\ for a period of 2 hrs. in each of 3 mutually perpendicular
10 V|br_at|on directions (total of 6 hrs.).
Resistance
1 in.
Q ,000 min ZRZR7R7
|7 R 777 R 747 R 77}
| P74 oA w7 WA |
~—Solder resist
% % % %ifCu
Glass Epoxy Board
No cracking or marking defects should occur. Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
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
]i[c ‘[ ? and free of defects such as heat shock.
a 20 50 Pressurizing
11 | Deflection 100 t:16 speed : 1.0mmis
; Pressurize
: : R230
LXW Dimension (mm) ~  &T-——-——-
(mm) a b c d lexure=
4.5X2.0 35 7.0 2.4 1.0 Flexure=1
Fig. 2 Capacitance meter
45 45 (in mm)
Fig. 3

Continued on the following page.
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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
Solderability of 75% of the terminations are to be soldered evenly solder solution for 2+0.5 sec.
12 =) . A )
Termination and continuously. Immersing speed: 25+2.5mm/s
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 table.
Capaci Immerse the capacitor in solder solution at 260+5°C for 10+1 sec.
pacitance ithin +£2.5% - -
Change Within £2.5% Let sit at room condition* for 24+2 hrs., then measure.
. eImmersing speed: 251+2.5mm/s
Resistance Q 1,000 min.
13 | to Soldering o .
Heat LR. More than 10,000MQ “Preheating
DieidM Step Temperature Time
e ectrrl]c In accordance with item No.4 1 100 to 120C 1 min.
Strengt 2 170 to 200°C 1 min.
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Canacit in Fig. 4.
APaCaCE | \vjithin +2.5% Perform the 5 cycles according to the 4 heat treatments listed in
Change )
the following table.
Q 1,000 min. Let sit for 24%2 hrs. at room condition*, then measure.
I.R. More than 10,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.£3 30+3
2 Room Temp. 2t03
14 | Temperature 3 Max. Operating Temp.+2 30+3
Cycle 4 Room Temp. 2103
ol (A A 7 |
Dielectric L
Strength In accordance with item No.4 A A
| 7 v w74 v |
~—Solder resist
A A VA W—-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 S00="5kys)
State) v : Remove and let sit for 2412 hrs. at room condition*, then
I.R. More than 1,000MQ measure.
Dielechy In accordance with item No.4
Strength
Appearance | No marking defects
Capacitance 0 . tas .
Within £3.0% Apply 120% of the rated voltage for 1,000 "8 hrs. at maximum
Change -
operating temperature +3°C.
16 | Life Q 350 min. Remove and let sit for 24+2 hrs. at room condition*, then
measure.
I.R. M than 1,000MQ . .
A The charge/discharge current is less than 50mA.
Dicleotig 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 mulRata

Only for Information Devices/Tip & Ring

0.3 min. g 0.3 min.
| | e

Features
1. These items are designed specifically for ﬂ"*
telecommunications devices (IEEE802.3) in € - "Q
Ethernet LAN and primary-secondary coupling for i . 4 TI
DC-DC converter. N w

2. A new monolithic structure for small, high

. | i Dimensions (mm)
capacitance capable of operating at high voltage Part Number L W T g min.
levels GR442Q 4503 | 2002 | 15+0,-0.3
3. Sn-plated external electrodes realizes good GR443D 45404 | 32403 |.20%0.-03 2.5
solderability. GR443Q 1.5+0,-0.3
GR455D 57104 | 50+04 | 2.0+0,-0.3 3.2
4. Only for reflow soldering
5. The low-profile type (thickness: 1.5mm max.) is
available. Fit for use on thinner type equipment.
m Applications
1. Ideal for use on telecommunications devices in
Ethernet LAN
2. Ideal for use as primary-secondary coupling for
DC-DC converter
radumber Rated Voltage | TC Code Capacitance | Length L | Width W | Thickness T Elecr:‘ri(r)]c.je 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 1.5 25 0.3 min.
GR442QR73D271KWO01L DC2000 X7R (EIA) 270 +10% 45 2.0 1.5 25 0.3 min.
GR442QR73D331KW01L DC2000 X7R (EIA) 330 +10% 45 2.0 15 25 0.3 min.
GR442QR73D391KWO01L DC2000 X7R (EIA) 390 +10% 45 2.0 15 25 0.3 min.
GR442QR73D471KWO01L DC2000 X7R (EIA) 470 £10% 45 2.0 15 25 0.3 min.
GR442QR73D561KWO01L DC2000 X7R (EIA) 560 £10% 45 2.0 15 25 0.3 min.
GR442QR73D681KWO01L DC2000 X7R (EIA) 680 +10% 45 2.0 15 25 0.3 min.
GR442QR73D821KWO01L DC2000 X7R (EIA) 820 +10% 45 2.0 1.5 25 0.3 min. 14
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.
GR442QR73D152KWO01L 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.
GR443QR73D222KW01L DC2000 X7R (EIA) 2200 +10% 45 3.2 1.5 25 0.3 min.
GR443QR73D272KW01L DC2000 X7R (EIA) 2700 +10% 45 3.2 1.5 25 0.3 min.
GR443QR73D332KW01L DC2000 X7R (EIA) 3300 +10% 45 3.2 15 25 0.3 min.
GR443QR73D392KW01L 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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Specifications and Test Methods

No.

Item

Specifications

Test Method

Operating
Temperature Range

—55to +125°C

2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers
No failure should be observed when voltage in 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.
DEw AC1500V(r.m.s.) 60=x1 sec.
10 impulse of alternating polarity is subjected.
5V "Pulse Voltage No self hgallng breakdowns or flash-overs have taken place in | (5 |mpulse for each p(_)larlty) _
the capacitor. The interval between impulse is 60 sec.
Applied Voltage: 2.5kV zero to peak
) ) - - i ) "
6 Insulation Resistance More than 6,000MQ The m_su‘lauon resistance shoqld be measured with DC500+50V
(ILR.) and within 605 sec. of charging.
7 | Capacitance Within the specified tolerance \
T — 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 Table.
Step Temperature (C)
1 2512
Capacitance Cap. Change 2 Min. Operating Temp.%3
9 | Temperature within £15% 3 2542
Characteristics (Temp. Range: —55 to +125%C) 4 Max. Operating Temp.+2
5 25+2
ePretreatment
Perform a heat treatment at 150 =25 °C for 60£5 min. and then
let sit for 2442 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 Adhesw_e SFrength No removal of the terminations or other defect should occur. and free of defepts Such as heqBrock.
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
Within th fied tol . ) ) \

i Lpe pPetinec 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

I for a period of 2 hrs. in each of 3 mutually perpendicular
Vibration AN
11 . directions (total of 6 hrs.).
Resistance
D.F. 0.025 max. Y )
ZEZ A7/

~—Solder resist
A 7 VA Vt-cu

Glass Epoxy Board

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

116

Continued on the following page.

CO2E.pdf

08.9.1



/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.

Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
No cracking or marking defects should occur. 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
g i ° should be conducted with care so that the soldering is uniform
© ‘ X and free of defects such as heat shock.
3 (16 20 50 Pressurizing
12 | Deflection 100 T speed : 1.0mm/s
5 - ; Pressurize
LXW Dimension (mm) R230——" '
(mm) a b © d
4.5%X2.0 35 7.0 24 Flexure=1
4.5X3.2 3.5 7.0 37 1.0 AW
5.7%5.0 45 8.0 56 Spacitangs mete! .
- 45 45 (in mm)
Fig. 2
Fig. 3

13

Solderability of

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).
Immerse in solder solution for 2+0.5 sec.

Termination Immersing speed: 251+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 table.
Capacince o 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
D.F. 0.025 max. *Pretreatment
Resistange IR. More than 1,000MQ Perf_orm a heat treatment at 150 “__“_18°C for 60+5 min. and then
14 | to Soldering let sit for 24+2 hrs. at room condition*.
Heat
*Preheating
g{ii‘;ttrr']c 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.
CAPRCIANE | \pithin 150 Perform the 5 cycl ding to the 4 heat treatments listed i
Change Within £15% erform . e 5 cycles according to the 4 heat treatments listed in
the following table.
D.F. 0.05 max. Let sit for 242 hrs. at room condition*, then measure.
I.R. More than 3,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.+3 30+3
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
4 Room Temp. 2t03
15 Temperature
Cycle *Pretreatment
Perform a heat treatment at 150 =18 °C for 60£5 min. and then
: ) let sit for 24+2 hrs. at room condition*.
Biggolric In accordance with item No.4
Strength ' 2 7 1
|7 R 777 R /47 R 77}
A A w74 A
~—Solder resist
% % % %ifCu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
) Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
CApRCIance | \wiehin +159% for 50024 hrs.
Humidity Gk Remove and let sit for 2412 hrs. at room condition*, then
16 | (Steady | D.F. 0.05 max. measure.
State) *Pretreatment
i More ey 11006M0 Perform a heat treatment at 150 18 °C for 60+5 min. and then
Dielectric £) 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.

117

CO2E.pdf
08.9.1

14



/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

14

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

Specifications and Test Methods

Continued from the preceding page.

CO2E.pdf

No. Item Specifications Test Method
Appearance | No marking defects
ot Apply 110% of the rated voltage for 1,000 > hrs. at maximum
Cﬁpacnance Within £20% operating temperature £3°C. Remove and let sit for 24 +2 hrs. at
ange room condition*, then measure.
17 | Life D.F. 0.05 max. The charge/discharge current is less than 50mA.
*Pretreatment
LR N9 thair2,000MQ Apply test voltage for 605 min. at test temperature.
) ! ; T I
gilei(;ttrrl]c In accordance with item No.4 Remove and let sit for 24%2 hrs. at room condition*.

*"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

Only for Camera Flash Circuit

0.3 min. g 0.3 min.
= | ea—
m Features
1. Suitable for the trigger of the flash circuit, Qf'
because real capacitance is stable during &, s
operating voltage. - & il
2. The thin type fit for thinner camera. E
3. Sn-plated external electrodes realizes good \ L | ew |
solderability. N Dimensions (mm)
4. For flow and reflow soldering Palt Number L W T g min.
_GR731A | 1.0 +0, -0.3
o GR731B 32102 | 1.6+0.2 | 1.25+0,-0.3 1.2
- _GR731B | ,
Appllcat_lons GR731C 1.6 +0.2
For strobe circuit
Rated Voltage TC Code Capacitance Length L | Width W | Thickness T| Eléctrode g | Flectrode e
Part Number min.
(V) (Standard) (PF) (mm) (mm) (mm) (mm) (mm)
GR731AW0BB103KW01D DC350 - 10000 +10% 3.2 1.6 1.0 1.2 0.3 min.
GR731AW0BB153KW01D DC350 - 15000 +10% 3.2 1.6 1.0 1.2 0.3 min.
GR731BW0BB223KW01L DC350 - 22000 +10% 3.2 1.6 1.25 1.2 0.3 min.
GR731BW0BB333KW01L DC350 - 33000 +10% 3.2 1.6 1.25 1.2 0.3 min.
GR731CWO0BB473KWO03L DC350 - 47000 +10% 32 1.6 1.6 1.2 0.3 min.
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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
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=0.01pF: More than 100MQ « pF The insulation resistance should be measured with DC250+50V
(LR) C<0.01pF: More than 10,000MQ and within 605 sec. of charging.
6 | Capacitance Within the specified tolerance )
— The capacitance/D.F. should be measured at a frequency of
7 Dissipation 0.025 max 140.2kHz and a voltage of AC1+0.2V(r.m.s.)
Factor (D.F.) ’ :
The capacitance measurement should be made at each step
specified in Table.
Step Temperature (C)
1 25+2
. Cap. Change - -
2 =+
Capacitance Within +10% (Apply DC350V bias) Min. Operating Temp.+3
8 | Temperature N, . 3 2542
Characteristi Within, Fagvi tNo DC biag) 4 Max. Operating Temp.2
aragigristics (Temp. Range : —55 to +125%C) P 9 p=
5 25+2
ePretreatment
Perform a heat treatment at 15026 °C for 6025 min. and then
let sit for 2442 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 Adhesw.e SFrength No removal of the terminations or other defect should occur. and figalordefects suc(iys heaf shock,
of Termination
Glass Epoxy Board
Fig. 1

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 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 for a period of 2 hrs. in each of 3 mutually perpendicular
10 | Vibration directions (total of 6 hrs.).
Resistance
D.F. 0.025 .
max A 7
Iz
| £ A w2 w2 |
-—Solder resist

% % % %:7Cu
Glass Epoxy Board

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

Continued from the preceding page.

No. Item Specifications Test Method
No cracking or marking defects should occur. Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 2.
b Then apply a force in the direction shown in Fig. 3.
= @5 The soldering should be done using the reflow method and
7 should be conducted with care so that the soldering is uniform
%ﬁ@ i 5 and free of defects such as heat shock.
‘ 20 50 Pressurizing
ral speed: 1.0mm/s
11 | Deflection 100 tr16 | Pressurize
R230——" "
LXW Dimension (mm)
(mm) a b c d Flexure=1
3.2X1.6 2.2 5.0 2.0 1.0

Fig. 2

Capacitance meter

(in mm)

45 45

Fig. 3

Solderability of

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion).
Immerse in solder solution for 2+0.5 sec.

. - )
12 Termination 75% of the terminations are to be soldered evenly and continuously. Immersing speed: 25:2.5mmis
Temp. of solder: 245+5°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
235+5°C H60A or H63A Eutectic Solder
Appearance | No marking defects
Capacitance Within +10% Preheat the capacn_or a_t 120 to 1506_ for 1 min. ]
Change Immerse the capacitor in solder solution at 260+£5°C for 10+1
Resistance DF 0.025 max sec. Let sit at room condition* for 24%2 hrs., then measure.
13 | to Soldering A ’ ' eImmersing speed: 25+2.5mm/s
Heat IR C=0.01pF: More than 100MQ  uF ePretreatment
o C<0.01pF: More than 10,000MQ Perform a heat treatment at 15018 °C for 605 min. and then
) . let sit for 24+2 hrs. at room condition*.
Dielectric L
In accordance with item No.4
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig (glass epoxy board) shown
Capacitance in 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.)
U C<0.01pF: More than 10,000MQ 1 Min. Operating Temp.+3 303
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
4 Room Temp. 2t03
14 Temperature
Cycle *Pretreatment
Perform a heat treatment at 15018 °C for 6025 min. and then
let sit for 24+2 hrs. at room condition*.
Dielectric .
Strength In accordance with item No.4 I
ZEZZZEZZe
| 72 A wa w2 |
-— Solder resist
v ) V-cu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacitance o Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
+150,
Change Yithinr=15% for 500 =3 hrs.
Humidity DE. 0.05 max. Remove and let sit for 24%2 hrs. at room condition*, then
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 15018 °C for 605 min. and then
. \ let sit for 24+2 hrs. at room condition*.
Dielectric o
In accordance with item No.4
Strength

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

Continued on the following page.

121

CO2E.pdf
08.9.1

15



/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

Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects
Capacitance Within +15% Apply DC350V for 1,000 48 hrs. at maximum operating
Change temperature £3°C. Remove and let sit for 24 £2 hrs. at room
condition*, then measure.
16 | Life D& 0:85 max, The charge/discharge current is less than 50mA.
IR C=0.01pF: More than 10MQ « pF *Pretreatment
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 -
In accordance with item No.4
Strength
Appearance | No marking defects
Capacitance . Apply the rated voltage at 40+2°C and relative humidity of 90 to
+159
G oy TN £15% 95% for 50023 hrs.
A ) N
il | s 0.05 max. Remove and let sit for 24+2 hrs. at room condition*, then
17 . measure.
gading IR C=0.01pF: More than 10MQ « pF *Pretreatment
o C<0.01pF: More than 1,000MQ Apply test voltage for 605 min. at test temperature.
. . Remove and let sit for 2442 hrs. at room condition*.
Dielectric L))
In accordance with item No.4
Strength

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

AC250V (r.m.s.) Type (Which Meet Japanese Law)

CO2E.pdf
08.9.1

mulRata

m Features

. Chip monolithic ceramic capacitor for AC lines.

2. A new monolithic structure for small, high
capacitance capable of operating at high voltage

[EnY

g
&€ *f @

e g e
]

levels. ; . e —
3. Sn-plated external electrodes realizes good Dimensions (mm)
solderability. Part NumgiR( L W T e min. | g min.
4. Only for reflow soldering GA242Q 45+0.3 | 2.020.2 |1.5+0,-0.3
5. Capacitance 0.01 to 0.1uF for connecting lines and GAD | 45104 | 32103 2270031 44 25
GA243Q 1.5 +0, -0.3
470 to 4700pF for connecting lines to earth. GA255D 5.7+0.4 | 5.0+0.4 [2.0+0,-0.3 3.2
m Applications
Noise suppression filters for switching power supplies,
telephones, facsimiles, modems.
m Reference standard
GAZ2 series obtains no safety approval.
This series is based on the standards of the
electrical appliance and material safety law of Japan
(separated table 4).
ot MU B Rated Voltage TC Code Capdciinie Length L | Width W | Thickness T Elecr:‘ricr)]qe 9 | Electrode e
V) (Standard) (mm) (mm) (mm) (mm) (mm)
GA242QR7E2471IMWOIL | AC250 (r.m.s.) | XT7R (EIA) 470pF £20% 45 2.0 15 25 0.3 min.
GA242QR7E2102MWO1L | AC250 (rm.s.) | XT7R (EIA) 1000pF +20% 45 2.0 15 25 0.3 min.
GA243QR7E2222MWOIL | AC250 (r.m.s.) | XT7R (EIA) 2200pF +20% 45 3.2 15 25 0.3 min.
GA243QR7E2332MWOLL | AC250 (r.m.s.) | XT7R (EIA) 3300pF +20% 45 32 15 25 0.3 min.
GA243DR7E2472MWO1L | AC250 (r.m.s.) | XT7R (EIA) 4700pF +20% 45 3.2 2.0 25 0.3 min.
GA243QR7E2103MWO1L | AC250 (r.m.s.) | XT7R (EIA) 10000pF +20% 45 3.2 15 25 0.3 min.
GA243QR7E2223MWO1L | AC250 (r.m.s.) | X7R (EIA) 22000pF +20% 45 3.2 15 25 0.3 min.
GA243DR7E2473MWOIL | AC250 (r.m.s.) | XT7R (EIA) 47000pF +20% 45 3.2 2.0 25 0.3 min.
GA255DR7E2104MWOI1L | AC250 (r.m.s.) | XT7R (EIA) 0.10pF +20% 5.7 5.0 2.0 3.2 0.3 min.
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Specifications and Test Methods

No. Item Specifications Test Method
1 | Operating —55 to +125C -
Temperature Range
2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers
No failure should be observed when voltage in table is applied
between the terminations for 60+1 sec., provided the
. \ - charge/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.)
) A : - - . .
5 Insulation Resistance More than 2,000MQ The |n_su‘lat|on resistance shogld be measured with DC500+50V
((H39) and within 605 sec. of charging.
6 | Capacitance Within the specified tolerance y
—— The capacitance/D.F. should be measured at a frequency of
- | Dissipation 0.025 max 140.2kHz and a voltage of AC1£0.2V (r.m.s.)
Factor (D.F.) ’ ’
The capacitance measurement should be made at each step
specified in Table.
Step Temperature (C)
1 25+2
Capacitance Cap. Change 2 Min. Operating Temp.%3
8 | Temperature Within £15% 3 2542
Characteristics (Temp. Range: —55 to +125%C) 4 Max. Operating Temp.+2
5 2512
ePretreatment
Perform a heat treatment at 150, 8 °C for 605 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 R R
Test VVY R v /\N\’
Application: Az 1
9 ( ki Appearance | No defects or abnormalities = 1A R2
Nominal T 10kv () Ct ——
Capacitance = Cd .
<10,000pF) T T
Ct: Capacitor under test Cd: 0.001pF
R1:1,000Q R2:100MQ R3: Surge resistance
Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig. 1.
Then apply 10N force in the direction of the arrow. The soldering
should be done using the reflow method and should be
conducted with care so that the soldering is uniform and free of
10 Adhesw_e SFrength No removal of the terminations or other defects should occur. defects such as heat shock,
of Termination
. Glass Epoxy Board
Fig. 1

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

Capacitance | Within the specified tolerance The} capacitor shou_ld be subjected to a simple harmqnlc 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

Vibration for a period of 2 hrs. in each of 3 mutually perpendicular
1 Resistance directions (total of 6 hrs.).
D.F. 0.025 max.
) 7 7
ZEZZZZZ
| 74 A A w2 |
-—Solder resist
% % % %:7Cu

Glass Epoxy Board

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

Continued from the preceding page.

No. Item Specifications Test Method
Solder the capacitor to the testing jig (glass epoxy board) shown
No cracking or marking defects should occur. in Fig. 2.
Then apply a force in the direction shown in Fig. 3. The soldering
should be done using the reflow method and should be
2 o5 conducted with care so that the soldering is uniform and free of
defects such as heat shock.
d
%ﬁ@ o 0 pesnnog
12 | Deflection : ! | Pressurize
a R230——" "
100 t:1.6
LXW Dimension (mm) Flexure=1
(mm) a b c d Capacitance meter
4.5X2.0 35 7.0 2.4 45 45 (in mm)
4.5X3.2 35 7.0 3.7 1.0 .
5.7X5.0 4.5 8.0 5.6 Fig. 3
Fig. 2

Solderability of

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion).
Immerse in solder solution for 2+0.5 sec.

! . )
13 Termination 75% of the terminations are to be soldered evenly and continuously. Immersing speed: 2522 5mmis
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
gﬁ"ac"a”ce Within £15%
Humidit ange The capacitor should be subjected to 401+2°C, relative humidity of
14 Insulatign D.F. 0.05 max. 90 to 98% for 8 hrs., and then removed in room condition* for 16
I.R. More than 1,000MQ hrs. urtih §egeles?
Dlelexctric In accordance with item No.4
Strength
Appearance | No marking defects Preheat the capacitor as table.
Capacitance Within +10% Immerse the capacitor in solder solution at 260+5°C for 10+1
Change - sec. Let sit at room condition* for 24+2 hrs., then measure.
DF. 0.025 max. eImmersing speed: 25+2.5mm/s
Resistance ePretreatment
15 | to Soldering I.R. More than 2,000MQ Perform a heat treatment at 150, 3 °C for 605 min. and then
Heat let sit for 24%2 hrs. at room condition*.
*Preheating
g{i‘:}cﬂc In accordance with item No.4 Step Temperature Time
9 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 Within +15% in Fig. 4. ' . .
Change ithin £15% Perform the 5 cycles according to the 4 heat treatments listed in
the following table.
D.F. 0.05 max. Let sit for 2442 hrs. at room condition*, then measure.
I.R. More than 2,000MQ Step Temperature (C) Time (min.)
1 Min. Operating Temp.£3 30+3
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
4 Room Temp. 2t03
16 Temperature
Cycle *Pretreatment
Perform a heat treatment at 150, 8 °C for 605 min. and then
3 . let sit for 242 hrs. at room condition*.
Dielectric L
In accordance with item No.4
Strength T A A |
VA vd w4 A
A A w74 A
-—Solder resist
L A ) Vd-cu
Glass Epoxy Board
Fig. 4

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

Continued on the following page.
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Specifications and Test Methods

Continued from the preceding page.

No. Item Specifications Test Method
Appearance | No marking defects
Canact Let the capacitor sit at 40+2°C and relative humidity of 90 to 95%
Cﬁpac' A | Within +15% for 50023 hrs.
Humidity ange Remove and let sit for 242 hrs. at room condition*, then
17| (Steady | D.F. 0.05 max. measure.
State) *Pretreatment
LR Ng(S thar1,000MQ Perform a heat treatment at 150,83 °C for 605 min. and then
Dielectric P let sit for 242 hrs. at room condition*.
In accordance with item No.4
Strength
Appearance | No marking defects Apply voltage and time as Table at maximum operating temperature
Capaciance +3°C. Remove and let sit for 24+2 hrs. at room condition*, then
Chznge Within £20% measure. The charge / discharge current is less than 50mA.
Nominal Capacitance | Test Time Test Voltage
D.F. 0.05 max. C=10,000pF 1,000%48 hrs. | AC300V (r.m.s.)
18| Life I.R. More than 1,000MQ C<10,000pF 1,500+48 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 "N
Strength In accordance with item No.4 «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
i Apply the rated voltage at 401+2°C and relative humidity of 90 to
C;"*‘C"a“ce Within +15% 95% for 50023 hrs.
Humidi e Remove and let sit for 24+2 hrs. at room condition*, then
19 Loadingtjy D.F. 0.05 max. measure.
ePretreatment
LR More than 1,00pN9 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

Safety Standard Recognized Type GC (UL, IEC60384-14 Class X1/Y2)

m Features

1. Chip monolithic ceramic capacitor (certified as
conforming to safety standards) for AC lines.

2. A new monolithic structure for small, high
capacitance capable of operating at high voltage

oS

e g e
I ]

levels. L w
3. Compared to lead type capacitors, this new
capacitor is greatly downsized and low-profiled to Part Number Rimensions (mm) = :
. . . L w T e min. g min.
1/10 or less in volume, and 1/4 or less in height. GA355D 57404 |50+04| 20403 0.3 240
4. The type GC can be used as an X1-class and Y2-class
capacitor, line-by-pass capacitor of UL1414.
5. +125 degree C guaranteed
6. Only for reflow soldering m Standard Recognition
m Applications
1. Ideal for use as Y capacitor or X capacitor for Standard No, Class Rated Voltage
various switching power supplies uL pL1%14 Line By-pass
2. Ideal for modem applications VDE IEC 60384-14
EN 60384-14
EN 60065 (14.2)
BSI IEC 60384-14 AC250V
EN 60384-14 X1, Y2 (rm.s.)
IEC 60384-14
SEMKO | EN 60384-14
EN 60065
5" IEC 60384-14
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)
GA355DR7GC101KY02L | AC250 (rm.s) | X7R (EIA) 100 +10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC151KY02L | AC250 (rm.s.) | X7R (EIA) 150 +10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC221KY02L | AC250 (rm.s) | X7R (EIA) 220 £10% 5.7 5.0 2.0 4.0 0.3 min.
GA355DR7GC331KY02L | AC250 (rm.s.) | X7R (EIA) 330 +10% 5.7 5.0 2.0 4.0 0.3 min.
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Chip Monolithic Ceramic Capacitors

Safety Standard Recognized Type GD (IEC60384-14 Class Y3)

m Features

1. Available for equipment based on IEC/EN60950

and UL1950

2. The type GD can be used as a Y3-class capacitor.

3. A new monolithic structure for small, high

capacitance capable of operating at high voltage

levels

4. +125 degree C guaranteed

a1

. Only for reflow soldering

6. The low-profile type (thickness: 1.5mm max.) is
available. Fit for use on thinner type equipment.

m Applications

1. Ideal for use on line filters and couplings for
DAA modems without transformers
2. ldeal for use on line filters for information

equipment

e e
|

=
i —
NN e
! L [—w |
Dimensions (mm)

Part NP L \W T e min. | g min.
GA342A 1.0 +0, -0.3
GA342D 45+0.3 | 2.0+0.2 2.0+0.3
GA342Q 1.5+0,-0.3 0.3 25
GA343D 2.0 +0,-0.3
GA3430 45+0.4 | 3.2+0.3 15+0 -0.3

m Standard Recognition

Standard No. Class Rated Voltage
uL UL 60950-1
IEC 60384-14 Y3 AC250V(r.m.s.)
SEMKO EN 60384-14
Applications
itohi Communication
Size Sy LEL Lo oty network devices

supplies such as a modem
4.5x3.2mm and under - ©
Nber Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr;ricr)](.je 9 |Electrode e
V) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GA342D1XGD100JY02L | AC250 (rm.s)|  SL(JIS) 10 +5% 45 2.0 2.0 2.5 0.3 min.
GA342D1XGD120JY02L AC250 (r.m.s.) SL (JIS) 12 +5% 4.5 2.0 2.0 25 0.3 min.
GA342D1XGD150JY02L AC250 (r.m.s.) SL (JIS) 15 5% 4.5 2.0 2.0 2.5 0.3 min.
GA342D1XGD180JY02L AC250 (r.m.s.) SL (JIS) 18 +5% 4.5 2.0 2.0 25 0.3 min.
GA342D1XGD220JY02L AC250 (r.m.s.) SL (JIS) 22 +5% 4.5 2.0 2.0 2.5 0.3 min.
GA342A1XGD270JW31L | AC250 (r.m.s.) SL (JIS) 27 5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD330JW31L | AC250 (rm.s)|  SL(JIS) 33 5% 45 2.0 1.0 2.5 0.3 min.
GA342A1XGD390JW31L | AC250 (r.m.s.) SL (JIS) 39 +5% 4.5 2.0 1.0 25 0.3 min.
GA342A1XGD470JW31L AC250 (r.m.s.) SL (JIS) 47 5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD560JW31L | AC250 (r.m.s.) SL (JIS) 56 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD680JW31L | AC250 (r.m.s.) SL (JIS) 68 5% 4.5 2.0 1.0 2.5 0.3 min.
GA342A1XGD820JW31L | AC250 (r.m.s.) SL (JIS) 82 +5% 4.5 2.0 1.0 2.5 0.3 min.
GA342QR7GD101KWO1L | AC250 (r.m.s.) X7R (EIA) 100 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD151KWO01L | AC250 (r.m.s.) X7R (EIA) 150 £10% 4.5 2.0 1.5 25 0.3 min.
GA342QR7GD221KWO01L | AC250 (r.m.s.) X7R (EIA) 220 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD331KWO01L | AC250 (r.m.s.) X7R (EIA) 330 +10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 £10% 4.5 2.0 1.5 2.5 0.3 min.
GA342QR7GD681KWO01L | AC250 (r.m.s.) X7R (EIA) 680 +10% 4.5 2.0 15 2.5 0.3 min.
GA342QR7GD102KWOIL | AC250 (rm.s) | X7R (EIA) 1000 +10% 45 2.0 1.5 2.5 0.3 min.
GA342QR7GD152KWO01L | AC250 (r.m.s.) X7R (EIA) 1500 £10% 4.5 2.0 1.5 25 0.3 min.
GA343QR7GD182KWO01L | AC250 (r.m.s.) X7R (EIA) 1800 £10% 4.5 3.2 1.5 2.5 0.3 min.
GA343QR7GD222KWO01L | AC250 (r.m.s.) X7R (EIA) 2200 +10% 4.5 3.2 1.5 2.5 0.3 min.
GA343DR7GD472KWO01L | AC250 (r.m.s.) X7R (EIA) 4700 +10% 4.5 3.2 2.0 2.5 0.3 min.
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Chip Monolithic Ceramic Capacitors

mulRata

Safety Standard Recognized Type GF (IEC60384-14 Class Y2, X1/Y2)

e e
9 &

m Features
1. Available for equipment based on IEC/EN60950 i -
and UL1950. Besides, the GA352/355 types are | | | || |F|
available for equipment based on IEC/EN60065, | L [ w |
UL1492, and UL6500 Part Number - - DlmensmnTs (mm) e e
2. The type GF can be u as a Y2-class capacitor. 2 2
yp C \ bgsetras 5 ) capacito GA342A 1.0 +0,-0.3
3. A new monolithic structure for small, high GA342D 4.5+0.3 | 2.0+0.2 2.0 +0.2% 25
capacitance capable of operating at high voltage GA342Q 15+0,-03 | 4
GA352Q 2.8+0.3 | 1.5+0,-0.3
levels GA355D 5.7+0.4 2.0+0, -0.3 4.0
GA355 50204 777550, 0.3
4. +125 degree C guaranteed Q =
. * GA342D1X : 2.0+0.3
5. Only for reflow soldering
6. The low-profile type (thickness: 1.5mm max.) is
available. Fit for use on thinner type equipment. m Standard Recognition
m Applications Status of Recognition
1. Ideal for use on line filters and couplings for standard | ¢jaes Size :5.7x2.8 Ratted
) piing No. Size : 45x2,0mm|>2% - :1X28mM| vojtage
DAA modems without transformers and over
2. Ideal for use on line filters for information uL VL1 Ao Y2 C;) ©
\ UL 60950-1 | — -
equipment AC250V
. . IEC 60384-14 (rms.)
3. Ideal for use as Y capacitor or X capacitor for SEMKO| _\ c03ga-14| Y2 @) ©)
various switching power supplies (GA352/355 types —
only) Applications
Y itchi Communication
Size Swnchmglj_power network devices
supplies such as a modem
4.5%2.0mm - (@)
5.7x2.8mm and over © ©
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 (J1S) 10 5% 45 2.0 2.0 25 0.3 min.
GA342D1XGF120JY02L | AC250 (r.m.s.) SL (JIS) 12 +5% 45 2.0 2.0 25 0.3 min.
GA342D1XGF150JY02L | AC250 (r.m.s.) SL (JIS) 15 5% 4.5 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 (J1S) 27 +5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF330JW31L | AC250 (r.m.s.) SL (J1S) 33 5% 45 2.0 1.0 25 0.3 min.
GA342A1XGF390JW31L | AC250 (r.m.s.) SL (JIS) 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.
GA342QR7GF151KW01L | AC250 (r.m.s.) X7R (EIA) 150 +10% 45 2.0 15 25 0.3 min.
GA342DR7GF221KWO02L | AC250 (r.m.s.) X7R (EIA) 220 +10% 4.5 2.0 2.0 25 0.3 min.
GA342DR7GF331KWO02L | AC250 (r.m.s.) X7R (EIA) 330 £10% 45 2.0 2.0 25 0.3 min.
GA342QR7GF471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 +10% 45 2.0 15 25 0.3 min.
GA352QR7GF471KWO01L | AC250 (r.m.s.) X7R (EIA) 470 +10% 5.7 2.8 15 4.0 0.3 min.
GA342QR7GF681KWO1L | 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.
GA342DR7GF102KWO02L | AC250 (r.m.s.) X7R (EIA) 1000 +10% 4.5 2.0 2.0 25 0.3 min.
GA352QR7GF102KWO01L | AC250 (r.m.s.) X7R (EIA) 1000 +10% 5.7 2.8 15 4.0 0.3 min.
GA352QR7GF152KW01L | AC250 (r.m.s.) X7R (EIA) 1500 +10% 5.7 2.8 15 4.0 0.3 min.

Continued on the following page.
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SN S b Rated Voltage | TC Code Capacitance Length L | Width W | Thickness T Elecr;ri(r)](.je 9 |Electrode e
v) (Standard) (pF) (mm) (mm) (mm) (mm) (mm)
GA355QR7GF182KWO01L | AC250 (r.m.s.) X7R (EIA) 1800 £10% 5.7 5.0 1.5 4.0 0.3 min.
GA355QR7GF222KWO01L | AC250 (r.m.s.) X7R (EIA) 2200 +10% 5.7 5.0 15 4.0 0.3 min.
GA355QR7GF332KWO01L | AC250 (r.m.s.) X7R (EIA) 3300 +10% 5.7 5.0 15 4.0 0.3 min.
GA355DR7GF472KWO1L | AC250 (r.m.s.) X7R (EIA) 4700 +10% 5.7 5.0 2.0 4.0 0.3 min.
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Chip Monolithic Ceramic Capacitors

Safety Standard Recognized Type GB (IEC60384-14 Class X2)

mulRata

m Features

. The type GB can be used as an X2-class capacitor.

2. Chip monolithic ceramic capacitor (certified as
conforming to safety standards) for AC lines

3. A new monolithic structure for small, high

[EnY

oS

e g e
I ]

capacitance capable of operating at high voltage L w
levels
4. Compared to lead type capacitors, this new Part Number T DimenSigns (mme) i [ oo
capacitor is greatly downsized and low-profiled to 0+0.
1/10 or less in volume, and 1/4 or less in height. 222’% 1404 | 5004 % 0.3 4.0
5. +125 degree C guaranteed
6. Only for reflow soldering
m Standard Recognition
m Applications
Ideal for use as X capacitor for various switching
power supplies
Standard No. Class Rated Voltage
VDE
SEMKO | Enooseats | X tme)
ESTI
Nber Rated Voltage TC Code Capacitance Length L | Width W | Thickness T Elecr;ricr)]qe 9 |Electrode e
V) (Standard) (pF) (mm) (mm) (mm) (mm)
GA355DR7GB103KY02L | AC250 (rm.s)) | X7R (EIA) 10000 +10% 5.7 5.0 4.0 0.3 min.
GA355DR7GB153KY02L | AC250 (r.m.s.) | X7R (EIA) 15000 +10% 5.7 5.0 4.0 0.3 min.
GA355DR7GB223KY02L | AC250 (r.m.s.) | XT7R (EIA) 22000 +10% 5.7 5.0 4.0 0.3 min.
GA355XR7GB333KY06L | AC250 (rm.s.) |  X7R (EIA) 33000 +10% 5.7 5.0 4.0 0.3 min.
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GA3 Series Specifications and Test Methods

No Item Specifications Test Method
1 | Operating —55 to +125C -
Temperature Range
2 | Appearance No defects or abnormalities Visual inspection
3 | Dimensions Within the specified dimensions Using calipers
No failure should be observed when voltage in table is applied
between the terminations for 60+1 sec., provided the
. \ - charge/discharge current is less than 50mA.
4 | Dielectric Strength | No defects or abnormalities Test Voltage
Type GB DC1075V
Type GC/GD/GF AC1500V (r.m.s.)
10 impulse of alternating polarity is subjected.
Pulse Voltage . . . .
LT No self healing breakdowns or flash-overs have taken place in | (5 impulse for each polarity)
5 | (Application: Type ( \ Y .
GD/GF) the capacitor. The interval between impulse is 60 sec.
Applied Voltage: 2.5kV zero to peak
6 Insulation Resistance More than 6,000MQ The in‘sullation resistance shoqld be measured with DC500+50V
(LR.) and within 605 sec. of charging.
7 | Capacitance Within the specified tolerance
R Char. Specification The capacitance/Q/D.F. should be measured at a frequency of
Dissipation 7R D.F.<0.025 140.2kHz (SL char.: 1£0.2MHz) and a voltage of
8 | Factor (D.F.) st Q=400+20C* (C<3ODF) AC1+0.2V (r.m.s.)
Q Q=1000 (C=30pF)
The capacitance measurement should be made at each step
specified in Table.
Step Temperature (C)
1 2542 (20%2 for SL char.
Char. Capacitance Change ! ( Tor S char )
e 2 Min. Operating Temp.+3
X7R Within £15%
i Temperature characteristic guarantee is —55 to +125°C 2 2554 (U2 for SL.char.)
Capacitance p g — 4 Max. Operating Temp.+2
9 | Temperature Char. Temperature Coefficient 5 2542 (202 for SL char.)
Characteristics SL +350 to —1000ppm/C
Temperature characteristic guarantee is +20 to +85°C SL char. :
The capacitance should be measured at even 85°C between step
3 and step 4.
ePretreatment for X7R char.
Perform a heat treatment at 150, 8 °C for 605 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
IR, More than 1,000MQ the capacitor (Cd) charged at DC voltage of specified.
R3 R1
’ O O
Discharge vy /\N\’ |
Test
10 - il
(Application: ) ! T 10kv v Ct — % R2
Type GC) Oelectric In accordance with item No.4 = O cd |
Strength T T
Ct: Capacitor under test Cd: 0.001uF
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 Adhesn{e SFrength No removal of the terminations or other defect should occur. gefgyrsuch as heat shock.
of Termination
Glass Epoxy Board
Fig. 1

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

132

Continued on the following page.

CO2E.pdf



/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).

Capeciance | 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
1o | Vibration Char. Specification directions (total of 6 hrs.).
Resistance D.E 7R D.E.<0.025
Q - Q=400+20C* (C<30pF) Z M7/ B/
Q=1000 (C=30pF) vaova A
177780 777 N /47 147}
-— Solder resist
W U Vtcu
Glass Epoxy Board
No cracking or marking defects should occur. Solder the capacitor to the testing jig (glass epoxy board) shown
) 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 should be
4 N conducted with care so that the soldering is uniform and free of
]LC,‘[ ~ defects such as heat shock.
el .
t:16 50 pi izi
13 | Deflection 100 207 qpeed: Lommis
LXW Dimension (mm) R230 }[Rressurize
(mm) a b @ d ===
4.5X2.0 35 7.0 24 Flexure=1
4.5X3.2 35 7.0 3.7 1.0
. Capaci
5.7X2.8 45 8.0 32 apacitance meter (in mm)
5.7X5.0 4.5 8.0 5.6 45 ¢5
Fig. 2 Fig. 3
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion).
ili y I\ ) | i Id lution for 2+0.5 sec.
14 Solde_rab_l lity of 75% of the terminations are to be soldered evenly and continuously. mmersedin o er SOy e
Termination Immersing speed: 25+2.5mm/s
Temp. of solder: 24515°C Lead Free Solder (Sn-3.0Ag-0.5Cu)
23515°C H60A or H63A Eutectic Solder
Appearance | No marking defects Preheat the capacitor as table. Immerse the capacitor in solder
solution at 260+5°C for 10£1 sec. Let sit at room condition** for
Char. Capacitance Change 24%2 hrs., then measure.
Capacitance X7R Within £10% eImmersing speed: 25+2.5mm/s
) Change L Within £2.5% or +0.25pF *Pretreatment for X7R char.
Resistance S (Whichever is larger) Perform a heat treatment at 150 .8 °C for 60£5 min. and then
15 | to Soldering let sit for 2422 hrs. at room condition*:.
Heat LR. More than 1,000MQ
*Preheating
Dielectric Step Temperature Time
Streng In accordance with item No.4 1 100 to 120°C 1 min.
2 170 to 200°C 1 min.
*1 "Room condition" Temperature: 15 to 35°C, Relative humidity: 45 to 75%, Atmospheric pressure: 86 to 106kPa
*2 "C" expresses nominal capacitance value (pF).
Continued on the following page.
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GA3 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 24=+2 hrs. at room condition*!, then measure.
(Whichever is larger) Step Temperature (C) Time (min.)
1 Min. Operating Temp.£3 30+3
Char. Specification 2 Room Temp. 2103
D.F. X7R D.F.<0.05 3 Max. Operating Temp.%2 30£3
Q Q=400+20C* (C<30pF) 4 Room Temp. 2103
16 | Temperdire SL | gz1000 (C=30pF)
Cycle < N *Pretreatment for X7R char.
Perform a heat treatment at 15018 °C for 605 min. and then
LR. Na(p tgan's,000MQ let sit for 242 hrs. at room condition**.
v 2
ZEZEZZZZ
Dielectric 27777 M 777 W77
Strength | In accordance with item No.4 =} Solder resist
YA Y4 Y V—tcu
Glass Epoxy Board
Fig. 4
Appearance | No marking defects
Capacit (;h?aRr. Caps\(;ltt;{anl(;E}ange Before this test, the test shown in the following is performed.
czpaCI ance Withi +:5 (I):/_ +8 5oF -Item 11 Adhesive Strength of Termination (applied force is 5N)
ange sL 1Enin 2, @yol T9:5p -Item 13 Deflection
(Whichever is larger)
Humidity 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.=0.05 Remove and let sit for 2422 hrs. at room condition*!, then
Q sL Q=275+5/2C*2 (C<30pF) measure.
Q=350 (C=30pF) ePretreatment for X7R char.
Perform a heat treatment at 15018 °C for 6025 min. and then
LR. More than 3,000MQ let sit for 242 hrs. at room condition*.
Rikectric In accordance with item No.4
Strength
Appearance | No marking defects Before this test, the test shown in the following is performed.
-ltem 11 Adhesive Strength of Termination (apply force is 5N)
Char. Capacitance Change -Item 13 Deflection
Capacitance X7R _ Within £20% Front time (T1)=12ys=1.67T
Change sL Within £3.0% or 0.3pF Impulse Voltage _ Time to half-value (T2)=50ys
(Whichever is larger) Each individual capacitor should 100
be subjected to a 2.5kV (Type 907
ch Soecificali GCJ/GF: 5kV) Impulse (the Y
DF X;g‘ %eg's'%ao'g L voltage value means zero to o2 = :
.F. .F.=0. ) &5
Q su | QE2IEHSCT(C<I00N) Cepatiors e appled 0 e test, LT
Q=350 (C=30pF) P PP : T2
18| Life Apply voltage as Table for 1,000 hrs. at 125+3°C, relative
I.R. More than 3,000MQ 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.
GC
GD AC425V (r.m.s.), except that once each hour the
Dielectric A ) voltage is increased to AC1,000V (r.m.s.) for 0.1 sec.
Strength In accordance with item No.4 GF
Let sit for 24+2 hrs. at room condition*!, then measure.
ePretreatment for X7R char.
Perform a heat treatment at 15018 °C for 605 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.

No. Item Specifications Test Method

Appearance | No marking defects

Char. Capacitance Change
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)
(Whichever is larger) -ltem 13 Deflection

ch Specificat Apply the rated voltage at 4012°C and relative humidity of 90 to
Gl ReCilIcation 95% for 500 =5 hrs. Remove and let sit for 24%2 hrs. at room

D.F. X7R D.F.=0.05 condition*!, then measure
> *2 ) .
Q Q=275+5/2C** (C<30pF) ePretreatment for X7R char.

SL
> >
Q2350 (C=30pF) Perform a heat treatment at 150, 8 °C for 605 min. and then
let sit for 24+2 hrs. at room condition*:.

Humidity

19 Loading

I.R. More than 3,000MQ

Dielectric

Strength In accordance with item No.4

The capacitor should be individually wrapped in at least one but
not more than two complete layers of cheesecloth. The
capacitor should be subjected to 20 discharges. The interval
between successive discharges should be 5 sec. The UAc
should be maintained for 2 min. after the last discharge.

T i BN
M we [ T T T 7T

P

LN

Ut

Tr

Oscilloscope

Active )
20 The cheesecloth should not be on fire. Ciz : 1pF+10% Ca - 0.0331F+5% 10kV

Flammability
L1to4 : 1.5mH=%20% 16A Rod core choke
Ct : 3uF£5% 10kV R 1 100Q+2%
Cx  : Capacitor under test UAC  :URt5%
F : Fuse, Rated 16A UR : Rated Voltage
Ut : Voltage applied to Ct

Ux

— Type Ui
Ui GB, GD 2.5kvV
GC, GF 5kV

time

The capacitor under test should be held in the flame in the
position which best promotes burning. Each specimen should
only be exposed once to the flame. 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.

Passive The burning time should not exceed 30 sec. Gas : Butane gas Purity 95% min.

21 Flammability The tissue paper should not ignite. .
[—]: ~—Test Specimen

About 8mm

200+5mm

—— ' <« Tissue
= T 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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RM/GR4/GR7/GA2/GA3 Series Data (Typical Exampl

m Capacitance - Temperature Characteristics

CO0G/U2J/SL Characteristics
20

15

u2J)

10 {

Cap. Change (%)
o
'

||
\\ U2
\K

SL

-60 -40 -20 O 20 40 60 80 100 120 140
Temperature (°C)

GR4 Series
20

15

10

Cap. Change (%)
o

-60 —-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

m Impedance - Frequency Characteristics

136

GRM Series (X7R Char. 250V)

1k
100
E <1000p|=
10F
a f 10000pF
~ [ 100000pF
: X/
100m E \V
10m R N L
M 10M 100M 1G
Frequency (Hz)
GR4 Series
1K
100 |
F 1000pF 100pF
10k
g f
N [ 4700pF
1t V \/
100m |
10m A N L
M 10M 100M 1G
Frequency (Hz)

Z(Q)

30

20

10

Cap. Change (%)
o

X7R Characteristics

X7R Char. Spec.(upper)

X7R Char. Spec.(lower)

60 -40 -20 O 20 40 60 80 100 120 140

Temperature (°C)

GRM Series (X7R Char. 630V)

1000pF
10000pF
100000pF
10m L L L
M 10M 100M 1G
Frequency (Hz)
GRY7 Series
1K £
100
10 |
a 10000pF
~ [
1k L
F 22000pF
100m
10m PR PR PR
M 10M 100M 1G
Frequency (Hz)
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3 Series Data (Typical Exampl

Continued from the preceding page.
m Impedance - Frequency Characteristics

GA2 Series GA3 Series (Type GD)
ke K p
£ 150pF
100 = 100 £
r 1000pF £ 1000pF
10 10 E
S [ 10000008 10000pF e 2200pF|
N r N t /
1k % 1E
100m [ Soom-g
10m [ Cd e A0m N T T
1M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
GA3 Series (Type GF) GAS3 Series (Type GB)
1K 1000
100
1000pF
10
g f 2200pF / g
N r N
1
r >/ 10nF
100m £ 0.1
33nF
10m> ad RPN | LN 0.01 o, Nt Y|
M 10M 100M 16 1 10 100 1000
Frequency (Hz) Frequency (MHz)
m Capacitance - AC Voltage Characteristics
GA3 Series (Type GD/GF, X7R char.) GA3 Series (Type GB)
at Room Condition (25°C) at Room Condition (25°C)
60 60
40 40
~ 20 < 20
g — £
3 )
§ 0 s 0
S 9]
o g
8 20 8 20
-40 -40
60 -60
0 100 200 300 400 500 0 100 200 300 400 500

AC Voltage [V(r.m.s.)]

AC Voltage [V(r.m.s.)]
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Taping is standard packaging method.

Bl Minimum Quantity Guide

. . Quantity (pcs.)
Part Number Dimensions (mm) 2180mm Reel
L W T Paper Tape Embossed Tape

GRM18 1.6 0.8 0.8 4,000 -

GRM21 2.0 1.25 L0 1900 -
1.25 - 3,000

1.0 4,000 -
GRM31/GR731 3.2 1.6 1.25 - 3,000
1.6 - 2,000

1.0 4,000 -
1.25 - 3,000
Medium Voltage GRM32 3.2 25 15 - 2,000
2.0 - 1,000
1.0 - 3,000
GRM42/GR442 4.5 2.0 15 - 2,000
2.0 - 2,000
15 - 1,000
GRM43/GR443 4.5 3.2 2.0 - 1,000

25 - 500
GRM55/GR455 5.7 5.0 2.0 - 1,000
GA242 45 2.0 15 - 2,000
AC250V GA243 4.5 3.2 LS - 1900
2.0 - 1,000
GA255 5.7 5.0 2.0 - 1,000
1.0 - 3,000
GA342 4.5 2.0 15 - 2,000
2.0 - 2,000
Safety Std. 15 - 1,000
Recognition X343 4.5 3.2 20 _ 1,000
GA352 5.7 2.8 15 - 1,000
15 - 1,000
GA355 5.7 5.0 2.0 - 1,000
2.7 - 500

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

Bottom Tape: 0.05mm in thickness —

Base Tape: As specified in (2)

Base Tape: As specified in (2)

© o o o o | © o o o o |

=N ==-N=N=N=\

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

8mm width 4mm pitch Tape 12mm width 8mm/4mm pitch Tape
40005, PRI g15401
4001, 155" 204005 4 oep0, 025101 i v 175401 03101
/ PN 40401
¥
2old olole & oo Ul
‘ ‘ = ‘ TRA | =
— A [— o ) A o o | o
L T ; Bl ‘ T) 8 |8
TP T e - T 1 5 } ©oYy
i 1 Ly Y ¥ L] w,,‘%\‘
Direction of Feed Direction of Feed
Part Number A* B* Part Number A* B*
GRM21 145 295 GRM42/GR442/GA242/GA342 25 5.1
(T21.25mm) ’ : GRM43/GR443/GA243/GA343 3.6 49
GRM31/GR731 20 26 GA352 32 6.1
(T=1.25mm) ' ' GRMS55/GR455/GA255/GA355 5.4 6.1
Giiez 29 36 *1 4.0+0.1mm in case of GRM42/GRA42/GA242/GA342
- . .
(T=1.2501%) *Nominal Value
*Nominal Value
(in mm)
@ Paper Tape (3) Dimensions of Reel
8mm width 4mm pitch Tape
4.040.1
1.1
40401, @L510! 20£005 4 oci0g -1 max.
/ ] NS i 13.0+1.0 (Tape width 8mm)
f k 17.0%1.0 (Tape width 12mm)
— {t) - ) T}
—> @« Al n nm————F
BN i R R i/ 0 by
BRI RS N L T o S (v
[ [ \ﬁji [ 1A\
| B 9 |27
Direction of Feed |:| 3 3
Part Number A* B* -/ )
GRM18 1.05 1.85 Y ’1'0
GRM21 9.0 25° (Tape width 8mm)
(T=1.0mm) 1% 225 13.0 5° (Tape width 12mm)
GRM31/GR731
2.0 3.6
(T=1.0mm)
GRM32
2. .
(T=1.0mm) o 36
*Nominal Value
(in mm) (in mm)

Continued on the following page.
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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
attached to the end of the tape as shown at right.
(® The top tape or cover tape and base tape are not

attached at the end of the tape for a minimum of 5
pitches. Direction of feed

Vacant section  Chip mounting unit Vacant section
—

|

f«— 400 t0 560 ———

t«— 160 min. —» l«— 160 min. —

(Top Tape or Cover Tape alone)
@ Missing capacitors number within 0.1% of the number

per reel or 1 pc, whichever is greater, and are not
continuous.

® The top tape or cover tape and bottom tape should not
protrude beyond the edges of the tape and should not
cover sprocket holes.

® Cumulative tolerance of sprocket holes, 10 pitches:

(in mm)

+0.3mm.
@ Peeling off force: 0.1 to 0.6N in the direction shown at
right. o
g 16510 180 - Top Tape or Cover Tape
i -
) fo— Base Tape
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m Storage and Operating Conditions

Operating and storage environment Use capacitors within 6 months after delivered.

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. And FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
avoid exposure to moisture. Before cleaning, bonding RESULT, WORST CASE, IN A SHORT CIRCUIT

or molding this product, verify that these processes AND CAUSE FUMING OR PARTIAL DISPERSION

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%.

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.

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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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 commercial power source (AC filter), be sure to use
Safety Recognized Capacitors because various
regulations on withstand voltage or impulse withstand
established for each equipment should be taken into

considerations.

Voltage DC Voltage DC+AC Voltage AC Voltage Pulse Voltage (1) Pulse Voltage (2)
Positional [\/\/\ r
Measurement Vvo-p Vo-p Vp-p Vp-p Vp-p ,J

— —

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 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.)

Continued on the following page.
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(2) In case of COG, U2J char.

CO2E.pdf
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The temperature of the surface

Due to the low self-heating characteristics of low-
dissipation capacitors, the allowable electric power of
these capacitors is generally much higher than that of
X7R characteristic capacitors.

When a high frequency voltage which cause 20°C self
heating to the capacitor is applied, it will exceed
capacitor's allowable electric power.

<CO0G char.>

Therefore, in case of COG char., the frequency of the
applied sine wave voltage should be less than 100kHz.
The applied voltage should be less than the value shown
in figure at right. The capacitors less than 22pF can be
applied maximum 4.0kV peak to peak at 100kHz or less
only for the ballast or the resonance usage in the LCD
backlight inverter circuit.

<U2J char.>

In case of U2J char., the frequency of the applied sine
wave voltage should be less than 500kHz (less than
100kHz in case of rated voltage: DC3.15kV). The applied
voltage should be less than the value shown in figure
below.

<Capacitor selection tool>

We are also offering free software the "capacitor
selection tool: Murata Medium Voltage Capacitors
Selection Tool by Voltage Form (*)" which will assist you
in selecting a suitable capacitor.

of capacitor: 125°C or less (including self-heating)

COG char., Rated Voltage: DC3.15kV

10000 T T
—
=
& | to 22pF
= 5 2710 47pF ‘
)
S
S  (3150)
@
Q
©
S
3
<
1000
1 10 100 1000

Frequency [kHz]

The sine-wave frequency VS allowable voltage

The software can be downloaded from Murata's Internet
Website.
(http://mww.murata.com/designlib/mmcsv_e.html).

By inputting capacitance values and applied voltage
waveform of the specific capacitor series, this software
will calculate the capacitor's power consumption and list
suitable capacitors (non-sine wave is also available).

* As of Jul. 2006, subject series are below.
- Temperature Characteristics C0G, U2J

The temperature of the surface
of capacitor: 125°C or less (including self-heating)
U2J char., Rated Voltage: DC250V U2J char., Rated Voltage: DC630V U2J char., Rated Voltage: DC1kV
1000 1000 } to 680pF 10000
T T o T
s s (620 T L.000pF | & ‘
o o ‘ o |to 470pF
o ‘ to 4,700pF ‘ g N 2,200pF g A
s [ o4 E - S 1000
2  (250) 1 2 ®
© © ©
: B : :
b= 10,000pF | Z Z
100 100 100
1 10 100  (500)1000 1 10 100  (500)1000 1 10 100  (500)1000
Frequency [kHz] Frequency [kHz] Frequency [kHz]
U2J char., Rated Voltage: DC2kV U2J char., Rated Voltage: DC3.15kV
10000 10000
= =
o o
=3 =
% to 100pF %
g 150pF = to 33pF
° ] P
s 1000 220pF > (3150) = 47pF
S = 100pF
E E
] ]
< <
100 1000
1 10 100  (500)1000 1 10 100 1000
Frequency [kHz] Frequency [kHz]
The sine-wave frequency VS allowable voltage

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

3. Fail-safe
Failure of a capacitor may result in a short circuit. Be sure
to provide an appropriate fail-safe function such as a fuse / FUSE
on your product to help eliminate possible electric shock, D
fire, or fumes. J_ =+ (
Please consider using fuses on each AC line if the Acl —|_ T}é N
capacitors are used between the AC input lines and earth (
(line bypass capacitors), to prepare for the worst case,
such as a short circuit.

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.

Voltage sine wave

*ZERO CROSS is the point where voltage sine wave

ass 0V. ov
P NS

- 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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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
In case that ceramic chip capacitor is soldered on the
metal board, such as Aluminum board, the stress of heat
expansion and contraction might cause the crack of
ceramic capacitor, due to the difference of thermal
expansion coefficient between metal board and ceramic
chip.

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.

<Examples
of improvements>

<Example
to be avoided>

[Chip Mounting Close to Board Separation Point]

Perforation 3

= Chip arrangement
0000
i Worst A>C>B~D Best

=
= Slit

Continued on the following page.
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4. Reflow Soldering

® When sudden heat is given to the components, the
mechanical strength of the components should go down
because remarkable temperature change causes
deformity of components inside. In order to prevent
mechanical damage in the components, preheating
should be required for both of the components and the
PCB board. Preheating conditions are shown in Table 1.
It is required to keep temperature differential between the
soldering and the components surface (AT) as small as
possible.

@ Solderability of Tin plating termination chip 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 chip 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
GL]18/21/31 AT=190C
GL132/42/43/52/55 AT=130C

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 fillet height solder.

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.

146

[Standard Conditions for Reflow Soldering]

Temperature (C)
Peak Temperature
200°C

170°C

150°C
130°C

Temperature (C)

Peak Temperature

170°C
150°C
130°C

[Allowable Soldering Temperature and Time]

Infrared Reflow

Soldering

. Gradual

AT

. Cooling

\

Preheating

Time
60-120 seconds 30-60 seconds
Vapor Reflow
Soldering
%, Gradual
\Cooling
AT
Preheating
[ Time

60-120 seconds

20 seconds max.

270
260

250

P\
)

240

£\

230

A

Soldering Temperature (°C)

Y

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

30 60

90
Soldering Time (sec.)

[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 sudden heat is given to the components, the
mechanical strength of the components should go down
because remarkable temperature change causes

[Standard Conditions for Flow Soldering]

Temperature (C)

Solderin
deformity of components inside. And an excessively long Kok Temperaig \g Gradua
soldering time or high soldering temperature results in AT \\\Oomg
leaching by the outer electrodes, causing poor adhesion 8\
or a reduction in capacitance value due to loss of contact 150°C
between electrodes and end termination. e Preheating

@ In order to prevent mechanical damage in the
components, preheating should be required for both of

the components and the PCB board. Preheating -— Time
conditions are shown in Table 2. It is required to keep §o-120 Seconds 5 seconds Mmax.
temperature differential between the soldering and the
components surface (AT) as small as possible.

® \When components are immersed in solvent after
mounting, be sure to maintain the temperature difference
between the component and solvent within the range
shown in Table 2.

[Allowable Soldering Temperature and Time]

N

Soldering Temperature (C)
N
(o2
o

. . . - 240
Do not apply flow soldering to chips not listed in Table 2.
230
Table 2 0 10 20 30
Part Number Temperature Differential Soldering Time (sec.)
GL1718/21/31 AT=150C

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

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

@ 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 big, 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
soldering iron, the mechanical strength of the
components should go down because remarkable
temperature change causes deformity of components
inside. In order to prevent mechanical damage in the
components, preheating should be required for both of
the components and the PCB board. Preheating
conditions are shown in Table 3. It is required to keep
temperature differential between the soldering and the
components surface (AT) as small as possible. After
soldering, it should not be allowed to cool down rapidly.

Table 3

Temperature Peak
Differential Temperature

Part Number Atmosphere

300°C max.
3 sec. max.
GL]18/21/31 AT<190°C / termination Air
(both sides total
6 sec. max.)

270°C max.
3 sec. max.
AT=130C / termination Air
(both sides total
6 sec. max.)

GLII32/42/43/
52/55

*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 Corrections Are Made
Using a Soldering Iron
The top of the solder fillet should be lower than the
thickness of components. If the solder amount is
excessively big, the risk of cracking is higher during
board bending or under any other stressful conditions.
Soldering iron @3mm or smaller should be required. And
it is necessary to keep a distance between the soldering
iron and the components without direct touch. Thread
solder 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.
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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
extremely careful in determining shape and dimension
before designing the circuit board diagram.

Construction and Dimensions of Pattern (Example)

Flow Soldering
Chip Capacitor Slit LXW a b C
Solder Resist
c 1.6X0.8 0.6-1.0 0.8-0.9 0.6-0.8
t d% 2.0X1.25 1.0-1.2 0.9-1.0 0.8-1.1
™~ L
e T 3.2X1.6 2.2-2.6 1.0-11 1.0-1.4
T ‘ 7 W Flow soldering : 3.2X1.6 or less available.
le—p—wle—g— | /Land l
Reflow Soldering
Preparing slit helps flux LU a 3 ¢ g €
cleaning and resin coating on 1.6X0.8 0.6-0.8 0.6-0.7 0.6-0.8 < -
the back of the capacitor. 2.0X1.25 1.0-1.2 0.9-1.0 0.8-1.1 - -
3.2X1.6 2.2-2.4 0.8-0.9 1.0-1.4 1.0-2.0 3.2-3.7
3.2X25 2.0-24 1.0-1.2 1.8-2.3 1.0-2.0 4.1-4.6
45X2.0 2.8-34 12-14 1.4-1.8 1.0-2.8 3.6-4.1
45X3.2 2.8-34 12-14 2.3-3.0 1.0-2.8 4.8-5.3
5.7X2.8 4.0-4.6 1.4-1.6 2.1-2.6 1.0-4.0 4.4-4.9
5.7X5.0 4.0-4.6 1.4-1.6 3.5-4.8 1.0-4.0 6.6-7.1
(in mm)
Land Layout to Prevent Excessive Solder
Mounting Close to a Chassis Mounting with Leaded Components Mounting Leaded Components Later
d1 Lead Wire Connected Soldering Iron
Chassis to a Part Provided I(_:ead ire of X
e ‘ Va Solder (Ground solder) W't/h Lead Wires. cgnmnpe"cqgﬂtfgtef
Examples of
Prohibition
) C DI 1
| ILAdh ] ({ ) ) ) C—— )
esive
L Base board . . @ . 3 \
L Land Pattern In section in section in section

d2 |
di<d2 Solder Resist Solder Resist
Examples of 1
Improvements Solder Resist
by the Land | ) SN ) I ‘ )
Division 3
(
in section in section in section

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

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.

3. Soldering
(1) Limit of losing effective area of the terminations and
conditions needed for soldering.

Depending on the conditions of the soldering
temperature and/or immersion (melting time),
effective areas may be lost in some part of the
terminations.

To prevent this, be careful in soldering so that any
possible loss of the effective area on the terminations
will securely remain at a maximum of 25% on all
edge length A-B-C-D-A of part with A, B, C, D, shown
in the Figure below.

D D

Termination

(2) Flux Application

@ 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 percentage of halide may cause
corrosion of the outer electrodes unless 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 resin type flux
including wash-type flux and non-wash-type flux.)
Continued on the following page.
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Continued from the preceding page.

4. Cleaning
Please confirm there is no problem in the reliability of the
product beforehand when cleaning it with the intended
equipment.
The residue after cleaning it might cause the decrease in
the surface resistance of the chip and the corrosion of the
electrode part, etc. As a result it might cause reliability to
deteriorate. Please confirm beforehand that there is no
problem with the intended equipment in ultrasonic
cleansing.

CO2E.pdf
08.9.1

5. Resin Coating
Please use it after confirming there is no influence on the
product with a intended equipment beforehand when the
resin coating and molding.
A cracked chip might be caused at the cooling/heating
cycle by the amount of resin spreading and/or bias
thickness.
The resin for coating and molding must be selected as
the stress is small when stiffening and the hygroscopic is
low as possible.

m Rating

1. Capacitance change of capacitor
(1) In 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. So, it is not likely to be
suitable for use in a time constant circuit.

Please contact us if you need detailed information.
(2) In 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.

. Performance check by equipment

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. So, the capacitance value may change

depending on the operating condition in the equipment.

Therefore, 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 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.

Murata Amazonia Industria E Comercio Ltda.

Suzhou Murata Electronics Co., Ltd.

Beijing Murata Electronics Co., Ltd.
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