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S . Rated -
Applications Series Type Voltage (V) Soldering Method
| General GRM series GRM36—GRM44-1 || ©6-3/10/16/25/ GRM39—GRM42-6
electronic 50 Flow and reflow
equipment soldering
GRM36,
GRM42-2—GRM44-1
GRM39—GRM44-1 —— 100/200/500 Reflow soldering
Ultra-miniaturized .
. — 16/25
GRM33 series GRM33 Reflow soldering
Thin type .
- — 25/50
GRM series GRM36-019 Reflow soldering
Silver termination type _ | | 16/25/50/ Silver epoxy
GR series GR36—GR44-1 100/200/500 conductive adhesive
High-power type | -
GRM600 series GRM615 50 Reflow soldering
Application Low distortion - | Flow and reflow
specified GRMA400 series GRM420—GRM435 16/50 soldering
Smoothing 10/16/25/50/ .
GRMZ200 series GRM220—GRM240 100 Reflow soldering
For ultrasonic sensor Flow and reflow
. — 1 .
GRM/ZLM series GRM40 00 soldering
MLC micro chip Wire-bonding
GM series GM250, GM260 | — 10/16 Die-bonding
Capacitor array GNM30-401 | 16/25/50/100 Reflow soldering
GNM series
| |Low ESL | LLO306
LL series LLO306—LLO612 16/25/50 Reflow soldering
LLO508, LLO612
Flow and reflow soldering
] GRH706/GRH708/
High-frequency GRH706—GRH710 | | 50/100/200 GRH110
GRH/RPN700 RPN710 Flow and reflow soldering
series
GRH710/GRH111
Reflow soldering
HiQ and high-power
Q gp GRH110/GRH111 50/100/200/ RPN710/RPNIIO/RPN11L
GRH/RPN100 / — 300/500 Reflow soldering
series RPN110/RPN111 and Soldering iron
Medium-voltage GR500 series GR530—GR580 | — 200/1k/2K/ Reflow soldering
3.15k/4k
. Low dissipation Flow and reflow
- . GHM1030 — 630/1k/2k ;
Medium-voltage GHM1000 series soldering
GHM1035—GHM1040 — 2k/3.15k Reflow soldering
High-capacitance/
general electrical GHM1525 L Flow and reflow
equipment GHM1530 250/630 soldering
GHM1500 series
GHM1535—GHM1545 — 250/630 Reflow soldering
AC-rated GHMZ2000 series GHM2143—GHM2243 — AC250 Reflow soldering
| | Safety standard . GHM3045 | :
recognized GHM3000 series GHM3145 AC250 Reflow soldering
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MONOLITHIC CERAMIC CAPACITOR

GRM Series for General Electronic Equipment

BFEATURES

1. Terminations are made of metal highly resistant to
migration.

2. The GRM series is a complete line of chip ceramic
capacitors in 6.3V, 10V, 16V, 25V, 50V, 100V, 200V and
500V ratings. These capacitors have temperature
characteristics ranging from COA to Y5V.

3. A wide selection of sizes is available, from the miniature
GRM36 (LXWXT : 1.0X0.5X0.5mm) to the larger sized
GRM44-1 (LXWXT : 5.7X5.0X2.0mm).

GRM39, GRM40 and GRM42-6 types are suited to flow
and reflow soldering.

GRM36, GRM42-2 and larger types are suited to reflow
soldering.

4. Stringent dimensional tolerances allow highly reliable,
high speed automatic chip placements on PCBs.

5. The GRM series is available in both paper and plastic
embossed tape and reel packaging for automatic
placement. Bulk case packaging is also available.
(GRM 36, GRM39, GRM40 (T : 0.6, 1.25))

BAPPLICATION
General electronic equipment.

HPART NUMBERING
(**Please specify the part number when ordering)

€x) [ GRM40 |[x7R|[102][K][50]| ][ PT]

O © © 06 0 o0

@Type @Rated Voltage
@Temperature Characteristics @®Murata's Control No.
©Capacitance @Packaging
OcCapacitance Tolerance

@TYPE AND DIMENSIONS

@TEMPERATURE CHARACTERISTICS
e Temperature Compensating Type

=

7/
L——‘ L——‘ (in mm)

Code | coG | COH | P2H [ R2H | s2H | T2H | u2J | sSL
Temp. range | —55 to +125C —55 to +85C
Temp. COBM. | 430 | 0260 |~150:460/~220+60~330:£60|-47060-7504120 T o0 10
(ppm/C) -1000
¢ High Dielectric Constant Type
Code X5R X7R Z5U Y5V
Temp. range | —55 to +85°C | —55 to +125°C | +10to +85°C | —30 to +85C
Cap. change +22 +22
(%) +15 +15 = i
©OCAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)
OR5 0.5 100 10
R75 0.75 101 100
010 1 103 10,000
OCAPACITANCE TOLERANCE
Code Tol. Capacitance range
[S +0.25pF
D 405 pF 10pF and below
J +5%
K £10% More than 10pF
M +£20% ore fhan =op
Z +80, —20%
@RATED VOLTAGE
Code DC Rated voltage (V)
6.3 6.3
10 10
16 16
25 25
50 50
100 100
200 200
500 500

@PACKAGING CODE

L w
Type (EIA Code) L w T e g min.
GRM36 (0402) 1.0+0.05| 0.5+0.05| 0.5+0.05 | 0.15t0 0.3 0.4
GRM39* (0603) 1.6+0.1 | 0.8+0.1 | 0.8+0.1 | 0.2t00.5 0.5
0.6+0.1
GRMA40 (0805) 2.0+0.1 1.25+0.1 | 0.85%0.1 0.2t0 0.7 0.7
1.25+0.1
0.85+0.1
GRM42-6 (1206) 3.2£0.15 | 1680157 101 | 031008 | 15
3.240.2 | 1.6+0.2 | 1.6+0.2
0.85+0.1
1.15+0.1
GRM42-2 (1210) |3.2+0.3 | 2.5+0.2 | 1.35+0.15 | 0.3 min. 1.0
1.840.2
2.5+0.2
GRM43-2 (1812) |4.5+0.4 | 3.2+0.3 | 2.0 max. 0.3 min. 2.0
GRM44-1 (2220) |5.7+0.4 | 5.0£0.4 | 2.0 max. 0.3 min. 2.0

*Bulk case packaging is L=1.6+0.07, W,T=0.8+0.07

Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging
RC Bulk case packaging
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BCAPACITANCE RANGE TABLE

FOR FLOW AND REFLOW SOLDERING
Temperature Compensating Type EOV#ZYY

Type (EIA Code) GRM36* (0402) GRM39 (0603)
Char. COG | COH SL COG [ COH | P2H [ R2H | S2H [ T2H | U2J SL
Volt-| 55 | 25 | 50 | 25 | 50 | 25 | 50 | 50 | 50 | 50 | 50 | 50 | 25
Cap. (pF)
[ o5 ]
0.75
I l — .
[ 15 | ]
2
3
L__ 4 _ N N
5 11 - I 11
I 6 — 4 —4 4 = R N —
I 7 — 4 —4 4 = R N —
8 11 - I 11
I 9 — 4 —4 4 = R N —
| 10 Bl el e ey ot
11 LD L0 L L
[ 12 - BRI
| 13 B IR
15 LD L e [
[ 16 ] BRI
[ 18 B e ey el
20 LT 0 e [
[ 22 - BRI
[ 24 B e ey el
27 LD L0 L L
| 30 B el rel oty ot
[ 33 e e ey el
36 LD L0 L L
| 39 B el rel oty ot
[ 43 B 1T e ey el
47 LD L0 L L
51
s - 11 r 0 1 1
62 LV L0 O O] ]
| 68 B HERE B R R ]
| 75 Bl N IR ]
82 L0V L0 L0 O
| 91 B HERE B R R ]
| 100 B N IR ]
110 L0V L0 L0 O
[ 120 - HERE BRI N ]
| 130 B 11 IR IR ]
150 L0V L0 L0 O
[ 160 B IR EEREE ]
[ 180 RN IR ]
200 EREERER
[ 220 T 111 11 1L ]
240
[ 11 1 [T 1
[ 300 1 1] 11 1L ]
[ 330 1 L1 IR ]
360
- T [ 1
[ 430 IR ]
470 L]
510
[ se0 RS 1
620 L]
680
[ 750 T IRRERE ]
| 820 R []
| 910 IR R
[ 1,000 1
1,100 [ ]
[ 1,200 1
| 1,300 R
1,500
[ 1,600 ]
1,800
2000 “TETHICKNESS AND PACKAGING TYPES/QUANTITY ~]
2,200
[ 2,400 T Taping T
2,700 Type | Thickness : T (mm) | BUK | (pcs./qt78mm | Bulk Case =
3,000 (pes./bag) reel)*: (pcs./case)
3300 1 ]
gggg GRM36 | [ ] :0.5+0.05 |1,000 10,000 50,000 | |
4300 | | GRM39 | [ ] :0.8+0.1% |1,000 4,000 15,000 | |
4,700
5,100 1 @330mm reel is available on request.” |
| 5,600 L *2 Bulk case packaging is T=0.8+£0.07 __ |
gggg B CAPACITANCE TOLERANCE
L__ ;ggg 1 5pF and below - - ... .... C : £0.25pF
9,100 6pF and over, 10pF and below- - D : +0.5pF
10,000 . 0
F==~11.000 . More than 10pF .. ...... J : +5%
12,000
| 13,000 ]
15,000
16,000

*GRM36 is suited to only reflow soldering.
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BCAPACITANCE RANGE TABLE

FOR FLOW AND REFLOW SOLDERING
Temperature Compensating Type EOV#ZYY

Type (EIA Code) GRMA40 (0805) GRM42-6 (1206)
Char. COG | COH | P2H [ R2H | S2H | T2H [ U2J SL COG | COH [ P2H [ R2H | S2H | T2H | U2J SL

Velie 50 25 50 50 50 50 50 50 25 50 25 50 50 50 50 50 50 25

Cap. (pF)

15 BCAPACITANCE TOLERANCE

3 _ 5pF and below - .. ...... C: +0.25pF
‘; T T 6pF and over, 10pF and below- - D : +0.5pF
6
7
8

I I O More than 10pF .. ...... J 1 5%

[ R N R B
o L [ [ ETHICKNESS AND PACKAGING TYPES/QUANTITY -

11 1 1 T Taping ]
12

Ty O 0 O . . Bulk Bulk Case | —|
13 I O A A O Type | Thickness : T (mm) (pes.Jbag) (pcséﬁ;fmm (pcs./case)-—

18 B B B B GRM36 :0.5£0.05 |1,000| 10,000 50,000 | _

22 GRM39 :0.8+0.1* | 1,000 4,000 15,000 |

:0.6+0.1 1,000 4,000 10,000 | ]

33 B EEEEEEEN GRM40 :0.85+0.1 | 1,000 4,000 — [

:1.25+0.1 | 1,000 3,000 5,000 [

:0.85+0.1 | 1,000 4,000 —

SRS SR GRM42-6

NI N

:1.15+0.1 | 1,000 3,000 — =

62 I O A % @330mm reel is available on request.;
-+ |-t4 -1 - 1 Bulk case packaging is T=0.8+0.07 -—-
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FOR FLOW AND REFLOW SOLDERING
(ilela DI Clei gl @fe]g IS = 1g MY e[l 50V/25V/16V/10V/6.3V Char. X7R/X5R

Type (EIA Code) GRM36 (0402) * | GRM39 (0603) GRMA40 (0805) GRM42-6 (1206)
Char. X7R X5R X7R X7R X5R X7R X5R

pes 50(25|16 (10|16 |10 |50 25|16 |10 50 25 16 10 |10|6.3| 50 25 |16(10(16| 10 |6.3

Cap. (pF)

220
Zg [ B THICKNESS AND PACKAGING TYPES/QUANTITY |
390 Taping i

470 1§ i Type | Thickness : T (mm) =1L (pes./g178mm
560 reel)**

H- B (pes./bag)

680 is 1 GRM36 | [ :0.5+0.05 |1,000| 10,000 | 50,000 || __
o - . GRM39
1,200
1,500
1,800
2,200
2,700
3,300
3,900 GRM42-6
4,700
5,600
6,800
8,200

10,000
12,000
15,000
18,000
22,000
27,000
33,000
39,000
47,000
56,000
68,000
82,000 °
100,000 ‘
120,000 °
150,000 ig J 1 o
180,000 i
220,000
270,000
330,000
390,000
470,000
560,000
680,000
820,000 ] o
1,000,000 I Wz o
1,500,000 ]
2,200,000 | 1 1T o
3,300,000 | |
3,900,000
4,700,000 N
5,600,000
6,800,000
8,200,000
10,000,000 N
k4 GRM36 series is suited to only reflow soldering.
5 Only for taping
%6 Type : GRM40-034 (L : 2+0.15, W : 1.25+0.15, T : 1.2540.15)
%7 L:3.240.2, W: 1.6+0.2, T: 1.1540.15
%8 Type : GRM42-631 (L : 3.2+0.2, W: 1.640.2, T: 1.3%8.2)

Bulk Case [———|
(pcs./case)|—-——|

:0.8+0.1* | 1,000 4,000 15,000 [

:0.6+0.1 1,000 4,000 10,000

m 1 GRM40 :0.85+0.1 | 1,000 4,000 - -

©1.25+0.1 | 1,000 3,000 5,000

:0.85+0.1 | 1,000 4,000 — -

©1.15+0.1 | 1,000 3,000 —

20N BN 00

:1.6+0.2 1,000 2,000 — L

*2 @330mm reel is available on request.——
il *3 Bulk case packaging is T=0.8+0.07 — |

&t

BCAPACITANCE TOLERANCE

X7R/X5R Characteristics
K:%10% (E12 Series)
M: +20% (E6 Series)
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FOR FLOW AND REFLOW SOLDERING
High Dielectric Constant Type RO\ a4V

Type (EIA Code) [ GRM39 (0603) GRMA40 (0805) GRM42-6 (1206) B CAPACITANCE TOLERANCE
Char. Z5U Z5U Z5U
o Volt. - 53 - Z5U Charactensﬂcg
M: £20% (E6 Series)
. Z : 788% (E6 Series)

1,500 Nl |

2,200 Nl |

3,300

BETHICKNESS AND PACKAGING TYPES/QUANTITY
4,700
-7 - 1~ ] . X Bulk Taping Bulk Case

6.800 _ _ [ 4 U | MiEATREs £ T (i) (pcs./bag)| (pcs./@178mm reel)* | (pcs./case)

10,000
.0 840 1%

15,000 T | GRM39 | [ ]:0.840.1 1,000 4,000 15,000
22,000 l:l 10.6+0.1 1,000 4,000 10,000
33,000 % GRM40 :0.85+0.1 | 1,000 4,000 —
47,000 [ - B 1 B 125401 |1,000 3,000 5,000
68,000

T B - 1 :0.85+0.1 {1,000 4,000 —

100,000 ? GRM42-6
150,000 Il 115401 |1,000 3,000 —
220,000 V‘ % @330mm reel is available on request.

% T:0.85mm is also available. *1 Bulk case packaging is T=0.8+0.07
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FOR FLOW AND REFLOW SOLDERING
(ilelaWBIEIClei gl @fe]g IS = 1a MY e [sll 50V/25V/16V/10V/6.3V Char. Y5V
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Type (EIA Code) _ |GRM36 (0402) #  GRM39 (0603)

GRMA40 (0805)

GRM42-6 (1206)

Char. Y5V Y5V

Y5V

YSV

Volt.
50 | 25 | 16 | 50 | 25 | 16
Cap. (pF)

10

50

25

16

10

50 25 16

10 6.3

2,200

3,300

4,700

6,800

10,000

15,000

22,000 ﬂ

33,000

47,000

68,000

100,000 ‘ ‘

150,000

220,000

N

330,000

470,000

680,000

1,000,000

1,500,000

2,200,000

3,300,000

4,700,000

6,800,000

10,000,000

22,000,000

BCAPACITANCE TOLERANCE

Y5V Characteristics
Z : *88% (E6 Series)

**2 GRM36 series is suited to only reflow soldering.
3 Only for taping

ETHICKNESS AND PACKAGING TYPES/QUANTITY

[E N A (p?sl.;tljla(g) (pcs./<p-1r7a§rlrr1]r?1 reel)* (?)glsk.lgssss)
GRM36 | [ ] :0.5£0.05 |1,000 10,000 50,000
GRM39 | [ ] :0.8+0.1** | 1,000 4,000 15,000
[ ]:06%0.1 1,000 4,000 10,000
GRM40 :0.85+£0.1 | 1,000 4,000 —
Il :125+0.1 |1,000 3,000 5,000
:0.85+£0.1 | 1,000 4,000 —
GRM42-6
Il :115+0.1 |1,000 3,000 —

4 @330mm reel is available on request.
*5 Bulk case packaging is T=0.8+0.07
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FOR FLOW AND REFLOW SOLDERING
Temperature Compensating Type ROzl

Type (EIA Code) GRMB39 (0603) GRMA40 (0805) GRM42-6 (1206) B CAPACITANCE TOLERANCE

Char. CoG SL C0G SL C0G sL
VoIt | 500 | 100 | 200 | 200 | 200 | 100 | 200 | 200 | 500 | 200 | 100 | 200 | 100 COG/SL Characteristics

Cap. (oF) — C : £0.25pF - - - - 5pF and below
D:+05pF-:--- 6pF =cap.<10pF
J 5% .- More than 10pF

&

ETHICKNESS AND PACKAGING TYPES/QUANTITY

9 -
) . Bulk Taping
1(1) Type | Thickness : T (mm) (ncs/bag)| (pcs./@l78mm reel)*

ig GRM39

15

16

18 GRM40

20

22

24

27

30

33

36

39

43

47

51

56

62

68

75

82

91
100
110
120
130
150
160
180
200
220
240
270
300
330
360 Z
390
430
470
510
560
620
680
750
820
910
1,000
1,100
1,200
1,300
1.500
1,600
1,800
2,000
2,200
2,400
2.700
3,000
3,300
3,600
3,900
4,300
4,700

o/~No|olslwvlkik

:0.810.1 1,000 4,000

:0.85+0.1 | 1,000 4,000

:1.25£0.1 |1,000 3,000

:0.85£0.1 | 1,000 4,000

GRM42-6

NN

©1.15+0.1 | 1,000 3,000

k  @330mm reel is available on request.
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FOR FLOW AND REFLOW SOLDERING
High Dielectric Constant Type RsooVZsl074l0)Y;

Type (EIA Code) GRM39 (0603) GRMA40 (0805)

GRM42-6 (1206)

Char. X7R Z5U | Y5V X7R Z5U

Y5V

X7R

Z5U

Y5V

VoIt | 500 | 100 | 200 | 100 | 200 | 200 | 200 | 100
Cap. (pF)

100

500

200

100

200 | 100

100

220

270

330

390

470

560

680

820

1,000

1,200

1500 [] 7

1,800

2,200 D

2,700

3,300 ‘ ‘ ] 7:! %

3,900

mll It IWlZ

5,600

6,800 | %

8,200

10,000

12,000

- m

15,000

18,000

22,000

N

27,000

33,000

39,000

47,000

- -

BCAPACITANCE TOLERANCE

X7R Characteristics
K : £10% (E12 Series)
M: +20% (E6 Series)
Z5U Characteristics
M: £20% (E6 Series)
Z : *838% (E6 Series)
Y5V Characteristics
Z : *88% (E6 Series)

ETHICKNESS AND PACKAGING TYPES/QUANTITY

: . Bulk Taping
BT | UTE0EES 1 (i (pes./bag)| (pcs./@l78mm reel)*
GRM39 | [ ] :0.840.1 1,000 4,000
10.85+£0.1 | 1,000 4,000
GRM40
Il 12501 |1,000 3,000
:0.85%£0.1 | 1,000 4,000
GRM42-6
Il :1.15+0.1 |1,000 3,000

1 @330mm reel is available on request.

No.CO2E5.pdf 99.8.13
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FOR REFLOW SOLDERING
Temperature Compensating Type Oz 0Val0YE 0

Type (EIA Code) GRM42-2 (1210) GRM43-2 (1812) GRM44-1 (2220)
Char. C0G SL C0G SL C0G SL

Vel 500 | 200 | 100 50 200 | 100 50 500 | 200 | 100 50 200 | 100 50 500 | 200 | 100 50 200 | 100 50

Cap. (pF)

130
150
160
180
200
220 %
240
270
300
330
360
390
430
470
510
560
620
680
750
820
910

1,000
1,100
1,200
1,300

1,500

1,600
1,800
2,000
2,200
2,400
2,700
3,000
3,300
3,600
3,900
4,300
4,700
5,100
5,600
6,200
6,800
7,500
8,200
9,100

10,000

11,000

12,000

13,000

15,000

16,000

18,000

20,000

22,000

24,000

27,000

30,000

33,000

36,000

39,000

43,000

47,000

LN

BCAPACITANCE TOLERANCE BETHICKNESS AND PACKAGING TYPES/QUANTITY

COG/SL Characteristics Type Thickness : T (mm) Bulk Taping

J: 45% (E24 Series) (pcs./bag) (pcs./@178mm reel)*

:0.85+0.1 1,000 4,000

GRM42-2 I 1.1540.1 1,000 3,000

- 1.3540.15 1,000 2,000

GRM43-2 [ 7:2.0 max. 1,000 1,000

GRM44-1 [ ]:2.0max. 1,000 1,000

k  @330mm reel is available on request.
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FOR REFLOW SOLDERING
(gile]gBIE] (STl gl @fe]g IS =g )Y e [sl] 500V/200V/100V/50V/16V/10V

Type (EIA Code) GRM42-2 (1210) GRM43-2 (1812) GRM44-1 (2220)
Char. X7R X5R Z5U Y5V X7R Z5U Y5V X7R Z5U Y5V

Vel 500|200 | 100 | 50 | 16 | 10 | 200|100 | 50 | 100 | 50 |500 | 200 | 100 | 50 | 200 | 100 | 50 | 100 | 50 |500 (200|100 | 50 |200 | 100 | 50 | 100 | 50

Cap. (pF)

3,300
3,900
4,700
5,600
6,800
8,200 %

10,000

12,000

15,000

18,000

22,000 §
27,000

33,000 [ | []

39,000

47,000 N []

56,000

68,000 N [ | []

82,000
100,000 N N [ ]
120,000
150,000 Z
180,000 N
220,000 ||
270,000

330,000 [ |
390,000

470,000 ! N [] [] []

560,000

680,000 N [] [] []

820,000
1,000,000 L[] L] [ ] [ ]
1,200,000
1,500,000
1,800,000

2,200,000 [] |
3,300,000
[

ZH_|

N
]
]
|

N
]
]
|

|
]
n

]
]

4,700,000
10,000,000 []

BCAPACITANCE TOLERANCE BETHICKNESS AND PACKAGING TYPES/QUANTITY

X7R/X5R Characteristics Type Thickness : T (mm) Bulk Taping

K : £10% (E12 Series) (pcs./bag) (pcs./@178mm reel)**
M: £20% (E6 Series) :0.85+0.1 1,000 4,000
Z5U Characteristics
M: £20% (E6 Series) GRM42-2
Z : *83% (E6 Series)
Y5V Characteristics
Z : 783% (E6 Series)

1 1.15%0.1 1,000 3,000

1 1.35%0.15 1,000 2,000

11.8+0.2 1,000 1,000

12.5%0.2 1,000 1,000

GRM43-2 : 2.0 max. 1,000 1,000

id|didg N

GRM44-1 : 2.0 max. 1,000 1,000

1 @330mm reel is available on request.
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BSPECIFICATIONS AND TEST METHODS

Specification
No. | . . . T Meth
° tem Tempergture High Dielectric Constant Type est Method
Compensating Type
- . X5R : —55to + 85T
perating . X7R : =55 to +125C
—55to +125°C o
1 Temperature Range S5t 5 Z5U : +10to + 85T
Y5V : —30to + 85C
The rated voltage is defined as the maximum voltage which may be
) applied continuously to the capacitor.
Rated Volt See th . . j .
2 ated voltage ee the previous pages When AC voltage is superimposed on DC voltage, V** or V°*, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when *300% of the rated voltage
(COA to U2J and SL) or *250% of the rated voltage (X5R, X7R,
5 | Dielectric Strength | No defects or abnormalities. Z5U and Y5V) is applied between the terminations for 1 to 5
seconds, provided the charge/discharge current is less than
50mA. *200% for 500V
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (R) More than 10,000MQ or 500Q - F (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and
o within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q/D.F. shall be measured at 25°C at the
- frequency and voltage shown in the table
Char.| 25V min.| 16V 10v 6.3V . IRTIVARE
Char. )
, SR 0,025 max. 0.035 max. |0.035 max. | 0.05 max ol 1o U2, SL more than 1000pF) 75U
30pF min. : Q1,000 X7R Item (1000p W)|'XBR, X7R, Y5V
. Q/Dissipation Factor | 30pF max. : Q=400+20C | [Z5U|0025max.| — = = Frequency 1%0.1MHz 140.1kHz 14+0.1kHz
(D.F. C : Nominal Capacitance 0.07 max. Voltage | 0.5to 5Vr.m.s. | 1+0.2Vrm.s. [0.5+0.05Vr.m.s.
(PF) vav/| 005 max. | C2¥) 0196 max 0.125 max
0.09 max.
(C21.04F)
= = = The capacitance change shall be measured after 5 min. at each
emp. eference ap. o
Char. Range. | Temp. | Change specified temperature stage.‘
(1) Temperature Compensating Type
) - - X5R |-55t0+ 85C) - S ) .
Capacitance | Within the specified X7R 555 10 +125¢ Within£15% The temperature coefficient is determined using the
Change tolerance. (Table A-1) 75U 41010 + 85¢ 25¢C Within *22% capacitance measured |n_ step 3 as a reference. When cycling
Y5V 3010+ 85¢ Within *22% the temperature sequentially from step 1 through 5, (COA:
+25°C to +125°C ; other temp. coeffs.:+25°C to +85°C) the
capacitance shall be within the specified tolerance for the
Temperature| Within the specified temperature coefficient and capacitance change as Table A-1.
Capaciance Coefficient | tolerance. (Table A-1) The capacitance drift is calculated by dividing the differences
P between the maximum and minimum measured values in the
9| Temperatre step 1, 3 and 5 by the cap. value in step 3
Characteristics P 4 P P
Step Temperature ('C)
1 2512
Within £0.2% or +0.05pF 2 -55+3
Capacitance| (Whichever is larger) 3 2542
Drift “Not apply to SL/25V 4 125+3 (for COA)/85%3 (for other TC)
5) 2542
(2) High Dielectric Constant Type
The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table shall be
within the specified ranges.
Solder the capacitor to the test jig (glass epoxy board) shown in
No removal of the terminations or other defects shall occur. Fig. 1a using a eutectic solder. Then apply 10N* force in parallel
with the test jig for 10t1 sec.
The soldering shall be done either with an iron or using the reflow
method and shall be conducted with care so that the soldering is uniform
»ﬁf and free of defects such as heat shock. #5N (GRM36, GRM39)
9 Adhesive Strength I V1 V1 V1 V1 VI Type a b c
of Termination R T S U S GRM36 0.4 1.5 0.5
MIBZEZEZRZ 77 GRM39 1.0 3.0 12
A A 7 A P A GRM40 1.2 4.0 1.65
o N ) GRM42-6 2.2 5.0 2.0
| ZEZERZRZ 7 %Y Solder resist GRM42-2 292 50 29
) Baked electrode or GRM43-2 35 7.0 3.7
Fig. 1a copper foil GRM44-1 45 8.0 56
(in mm)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10). The
- capacitor shall be subjected to a simple harmonic motion having
Char.| 25V min.| 16V 10V 6.3V . . . K
Y5R a total amplitude of 1.5mm, the frequency being varied uniformly
0.025 max. |0.035 max. |0.035 max. | 0.05 max. i imi
Vibration 30pF min. : Q1,000 Y7R between the approximate limits of 10 and 55Hz. The frequency
11 X range, from 10 to 55Hz and return to 10Hz, shall be traversed in
Resistance 30pF max. : Q=400+20C | [Z5U|0.025 max.| — - - . . ) . . .
Q/D.F. ) ) approximately 1 minute. This motion shall be applied for a period
C : Nominal Capacitance 0.07 max. X ! appli
(C<LOWF) of 2 hours in each 3 mutually perpendicular directions (total of 6
(PF) Y5V| 0.05 max. 025 max. |0.125 max || p,
0.09 max. OUrS).
(C21.0uF)

11
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Specification
No. Item . . . Test Method
Tempergture High Dielectric Constant Type
Compensating Type
Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2a using a eutectic solder. Then apply a force in the direction
shown in Fig.3a. The soldering shall be done either with an iron or
using the reflow method and shall be conducted with care so that
No cracking or marking defects shall occur. the soldering is uniform and free of defects such as heat shock.
b
! .5
]i[c I ?
12 | Deflection 20 .50 Pressurizing :

speed : 1.0mm/sec.
#Pressurize

Flexure : =1

Capacitance meter
45 45

Fig. 3a

t:1.6mm (GRM36 : 0.8mm)

100 I
Fig. 2a

Type a b c
GRM36 0.4 1.5 0.5
GRM39 1.0 3.0 1.2
GRM40 1.2 4.0 1.65
GRM42-6 2.2 5.0 2.0
GRM42-2 2.2 5.0 2.9
GRM43-2 3.5 7.0 3.7
GRM44-1 4.5 8.0 5.6

(in mm)

13

Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at 80
to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5C.

Resistance to
Soldering Heat

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

Preheat the capacitor at 120 to 150°C* for 1 minute. Immerse the
capacitor in a eutectic solder solution at 270+5C for 10+0.5

Appearance | No marking defects seconds. Let sit at room temperature for 24+2 hours
Capacitance | Within £2.5% or £0.25pF | X5R, X7R - - - - - Within £7.5% (temperature compensating type) or 48%4 hours (high dielectric
Change (Whichever is larger) Z5U,Y5V .- Within £20% constant type), then measure.
Char.| 25V min. | 16V 10V 6.3V - . . .
Y5R * Initial measurement for high dleJIre(c:)trlc constant type
30pF and over : Q=1,000| [\ -0 0.025 max. |0.035 max. |0.035 max.| 0.05max. | | Perform a heat treatment at 150 2,3 °C for one hour and then let
14 30pF and below : 7501005 max. | — — — sit for 48%+4 hours at room temperature. Perform the initial
Q/D.F. Q=400+20C 0.07 max. measurement.
C : Nominal Capacitance C<LOUF
(pF) YoV} 0.05 max. (0.09 mgx) 0125 max O.IZSMaX| | b o heating for GRMA2-2/43-2/44-1
(C2L.0uF) Step Temperature Time
1 100°C to 120C 1 min.
L.R. More than 10,000MQ or 500Q - F (Whichever is smaller) 2 170°C to 200°C 1 min.
Dielectric .
Strength No failure
Temperature Cycle | The measured and observed characteristics shall satisfy the Fix the capacitor to the supporting jig in the same manner and
specifications in the following table. under the same conditions as (10). Perform the five cycles
Appearance | No marking defects according to the four heat treatments listed in the following table.
Capacitance | Within £2.5% or £0.25pF | X5R, X7R - - - - - - Within £7.5% Let sit for 24+2 hours (temperature compensating type) or 48+4
Change (Whichever is larger) Z5U, Y5V - Within £20% hours (high dielectric constant type) at room temperature, then
Char]25Vmin.] 16V | 10V | 63V || "o
30pF and over : Q1,000 igi 0.025 max. 0.035 max. 0.035 max. 0.05 max. T Stepnc Min. Or:JLerating R020m Max. O?Jerating Rotm
o 30pF and below : Z5U|0025 max.| — — - emp. (€) Temp.23 Temp. Temp.'o Temp.
Q/D.F. Q=400+20C 0.07 max. Time (min.) 30+3 2t03 30+3 2103
C : Nominal Capacitance (C<LOuF)
(pF) RS 005 max. 0.09 max. 0425max. 0125 max. | o |nitial measurement for high dielectric constant type
(C=1.0uF) Perform a heat treatment at 150 *, 3 °C for one hour and then let
sit for 48+4 hours at room temperature. Perform the initial
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) measurement.
Dielectric )
Strength No failure
Humidity, The measured and observed characteristics shall satisfy the Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
Steady State specifications in the following table. hours.
Appearance | No marking defects Remove and let sit for 24+2 hours (temperature compensating
Capacitance | Within £5% or +0.5pF XBR, X7R «« - Within £12.5% type) or 48+4 hours (high dielectric constant type) at room
Change (Whichever is larger) Z5U,Y5V ... Within £30% temperature, then measure.
30pF and over. : Q=350 | (Char.| 25V min. | 16V v 6.3V
16 10pF and over, R 0,05 max. | 0.05 max. | 0.05 max. |0.075 max.
30pF and below : X7R
QIDF. Q=275+3C Z5U] 0.05 max. : 1— — -
10pF and below : 1 max.
Q=200+10C v5v| 0075 max.| ¥ 0 15 max. | 0.5 max.
C : Nominal Capacitance 0125 max.
(oF) (C21.0pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

12
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No.

Item

Specification

Temperature
Compensating Type

High Dielectric Constant Type

Test Method

17

Humidity Load

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

Appearance | No marking defects
X5R, X7R - - - -Within £12.5%
Capacitance | Within £7.5% or £0.75pF | Z5U -« -« - Within £30%
Change (Whichever is larger) YEV oo {Within +33% (10V max.)
Within +30% (others)
Char.| 25V min.| 16V 10V 6.3V
30pF and over. : Q=200 i?i 0.05 max, | 0.05 max. | 0.05 max. |0.075 max.
30pF and below : 7501 0.05 max. — — —
Q/D.F. Q=100+%C 0.1 max.
C : Nominal Capacitance
P Y5V|0.075 max. (C<LOF) 0.15 max. | 0.15 max.
(PF) 0.125 max.
(C21.04F)
IL.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric No fail
Strength o failure

Apply the rated voltage at 40+2°C and 90 to 95% humidity for
500%12 hours. Remove and let sit for 24+2 hours (temperature
compensating type) or 48%4 hours (high dielectric constant type)
at room temperature, then measure. The charge/discharge
current is less than 50mA..

eInitial measurement for Y5V/10V max.

Apply the rated DC voltage for 1 hour at 40+20°C.
Remove and let sit for 48+4 hours at room temperature.
Perform initial measurement.

High Temperature
Load

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

Apply *200% of the rated voltage for 1,000+12 hours at the
maximum operating temperature +3°C. Let sit for 24+2 hours

Appearance | No marking defects (temperature compensating type) or 48+4 hours (high dielectric
X5R, X7R - - - -Within £12.5% constant type) at room temperature, then measure.
Capacitance | Within £3% or +£0.3pF Z5U - Within £30% The charge/discharge current is less than 50mA.
Change (Whichever is larger) VBV -eoenn {Within £30% (cap.<1.04F)
Within—40 % (cap.21.0pF) eInitial measurement for high dielectric constant type.
30pF and over. : Q=350 | [Char] 25V min.| 16V o 53V Appiy *200% of tiie rated DC voltageﬁfor one hour at the '
10pF and over Y5R maximum operating temperature +3°C. Reriigye and let sit for
18 ' 0.04 max. | 0.05 max. | 0.05 max. {0.075max.| | 484 hours at room temperature. Perform initial measurement.
30pF and below : X7R
> S Z5U] 0.04 max. — - —
ADF | an?j—bif;:z c T #150% for 500V
Q2200+10C | |vsv|oors max| )| 015 max. | 015 max.
C : Nominal Capacitance 0125 max.
(oF) (C21.0pF)
IL.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric _
Strength No failure
19 | Notice When mounting capacitor of 500V rated voltage, perform the epoxy resin coating (min. 1.0mm thickness)
Table A-1
Capacitance Change from 25°C (%)
Char. VS o) COC —55C —30C —10cC
(ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.
C0oG 0£ 30 0.58 —0.24 0.40 —0.17 0.25 —0.11
COH 0+ 60 0.87 —0.48 0.59 —0.33 0.38 —0.21
P2H —150+ 60 2.33 0.72 1.61 0.50 1.02 0.32
R2H —220*+ 60 3.02 1.28 2.08 0.88 1.32 0.56
S2H —330+ 60 4.09 2.16 2.81 1.49 1.79 0.95
T2H —470+ 60 5.46 3.28 3.75 2.26 2.39 1.44
u2J —750%£120 8.78 5.04 6.04 3.47 3.84 2.21
SL —350 to 1,000 — — — — — —

Note 1 : Nominal values denote the temperature coefficient within a range of 25 to 125°C (for C0A)/85°C (for other TC).
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BCHARACTERISTICS (REFERENCE DATA) ¢ Capacitance- DC Voltage Characteristics
° SELECTION OF CERAMIC CAPACITORS Measuring condition Z5U : 1kHz, 0.5Vr.m.s.
When selecting capacitors, consider the voltage éSZ vsv;imz, 11\/\;.m.s.
. . . . . N Z, r.m.s.
characteristics (AC & DC) and aging characteristics. +40 ——
+20 /
e Capacitance-Temperature Characteristics g = AN } ) ) ) COG 50V
“:.;’n \
8 20 A <
0 Measuring condition : 1IMHz, 1Vr.m.s. ; 0 \\ \
= - S
£ RN T~ X7R 50V
g 60 —a
e g ST musw
g5 -80 o=
8 Y5V 50V
g -100
S CoG 0 10 20 30 40 50
E DC Voltage (Vdc)
© . . .
o ¢ Capacitance- AC Voltage Characteristics
10 D L1 | L1 | L1 L1 Measuring condition COG : IMHz
60 -40 20 0 20 40 60 80 100 120 X7R, Z5U, Y5V :1kHz
Temperature (C)
+80
S
& +60
Measuring condition Z5U : 1kHz, 0.5Vr.m.s. g
X7R, Y5V : 1kHz, 1Vr.m.s. 5 +40 |
20 2 75050V _ ——
o e , TS 8§ +20 — e — Y5V 50V
7 N e == —"
g / AN T X7R g 0 I e S
2 20 / = — COG 50V
c \
g // \ N 20
o \ 0 1 2 3
o -40
5 // N N Z5U AC Voltage (Vr.m.s.)
“"g »60 ~ N N
=3 . .
8 d S vsy ¢ Impedance- Frequency Characteristics
-80
-100 L1 L1 L1 L1 L CoG (GRM4O) 100 ¢
60  -40 20 0 20 0 60 80 00 20 F
4 4 Y 4 i 1 pF‘\/
Temperature (C) o 10 pA \ //\
g 100 [pF] 4
Capacitance Change- Aging g 1000 [pF] \ / \
[
£ 1 A
2 |
£ \
3 |
2 0 —=——-——-—7-—-—C0G 100m ¢
<3 == —— 3
5 = X7R
S -10 S
Y —
S 20 Y5V, 25U 10m O R Y IR O
3 M 0M  100M 16
g -30 Frequency (Hz)
-40 X7R, Y5V (GRM40)
0 50 100 1000 10000
100
Time (Hr) E
10g {2000 [pF]
a N
g E "\001 F
2 1 0.1 [uF]
g P
100m £
10m
1k 100k M 10M 100M 16

Frequency (Hz)
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e High Frequency-Power Capacity capacitor (AT) should be kept below 20°C (AT=20%C) in the
The monolithic ceramic capacitor has a small dielectric actual circuit.
loss. When high frequency current is applied to the Therefore, when selecting capacitors, the applicable
capacitor, the capacitor generates heat (power voltage, power and current should be considered within
consumption) by its E.S.R. Temperature rise of the the following limits.
Temperature Compensating Type (COG 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
100 (AT=20C n ‘ (AT=20C) a G‘%) G,‘Q __ (AT=20C)
1 e A
‘ RS
mﬁ\ %4% % A % "%riﬂ
GRMg5 52 AN S\ ¢ oSz
puyamss— NN NN R
| SRzl <, | oz | < 2 AR
70l A & L000pF. GRMgg LSRG 172, s ol % B K E) & /R
g z 5 g ! 00pF : 5 ="k WHESCAR\NY ’o%éi
> = \ AW < I 5 A N \V% R
® [ 2 Y\ = T 44-5’9 o X\
=] 1 2 a\I\\Y g 10pF 7] 2 A \
g Ue \| 2 5 X \
S e\ X g g
g Y o < 1pF
154 3 @
: LA : w2 \
= 1 : < 100m £ g ! it ¥ ©
v Y \ 4 X t ¥
\ \ 1
\ \
T
100m l 10m 100m
10M 100M 1G 10M 100M 1G 10M 100M 1G
Frequency (Hz) Frequency (Hz) Frequency (Hz)
High Dielectric Constant Type (X7R 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
s (AT=20C; @ (AT=20%C) 0 (A}T‘:%O}‘(}:)
==t
&S o5 %
M, Tl P
oot 0% 6+ 7| GRM4S-2 - GRM42-61——
_ o A ~ e‘*‘k GRM42-2 g 0.1pF b [ gsmg-e
g 10 N WO g 1 % 5 ! GRWD GRM39
S S 2
% 0,11«\ g § 1000pF
Z s — g
3 | o o
g g g
% 1 < 100m GRM42-6 5 100m
GRM40 3
S GRM39
Q'Q %
S
S
100m 10m 10m
10k 100k im 10k 100k M 10k 100k im
Frequency (Hz) Frequency (Hz) Frequency (Hz)
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MONOLITHIC CERAMIC CAPACITOR

Ultra-miniaturized GRM33 Series

BFEATURES

1. Small chip size (LXWXT : 0.6X0.3X0.3mm). tr
2. Terminations are made of metal highly resistant to

migration. t'
. GRM33 type is suited to only reflow soldering. t" t‘ tr
4. Stringent dimensional tolerances allow highly reliable, t.- 'tu t‘ t“

high speed automatic chip placements on PCBs. L 7 &, 'tf *‘
5. GRM33 series are suited to miniature micro wave t‘ t,

module, portable equipment and high-frequency circuit. ‘t" tf

w

BAPPLICATION
¢ Miniature micro wave module.
¢ Portable equipment.

©CAPACITANCE (Ex.)

R High-frequency circuit. Code Capacitance (pF) Code Capacitance (pF)
010 1 561 560
100 10 102 1,000
BPART NUMBERING
« . .
(**Please specify the part number when ordering) OCAPACITANCE TOLERANCE
(Ex.) ‘ GRM33 ‘ ‘ X7R ‘ ‘ 102 ‘ |:| Code Tol. Capacitance range
C +0.25pF COG, Cap.<5pF
o 2] © 0 6 6 o D +0.5 pF COG, 6pF=Cap.<10pF
@Type @Rated Voltage J +5% COG, Cap.>10pF
@Temperature Characteristics @®Murata's Control No. K +10% X7R (E12 Series)
@©Capacitance @Packaging M +20% X7R (E6 Series)
OcCapacitance Tolerance sSevere tolerance for COG is available on request.
@TYPE AND DIMENSIONS ©ORATED VOLTAGE
Code DC Rated voltage (V)
16 16
=% 25 2
_ @PACKAGING CODE
Dj] D:l Code Packaging
‘ L ! “W“ PB Bulk packaging in a bag
PT Tape carrier packaging
Type Dimensions (mm)
(ElfiCode) L W U 3 gimin. B CAPACITANCE RANGE TABLE (in pF)
GRM33 (0201) | 0.6+0.03 | 0.3+0.03 | 0.3+0.03 | 0.1t0 0.2 0.2
Type DC Rated Voltage (V) Temp. Char.
C0G X7R
@TEMPERATURE CHARACTERISTICS 25 Lto15
. 0 -
e Temperature Compensating Type EEIVER
Code Temp. Coeff. Temp. Range |Reference Temp, 16 _ 100 to 1,000
C0G 0£30ppm/C —55to +125C 25C

« High Dielectric Constant Type BTHICKNESS AND PACKAGING TYPES/QUANTITY

Tani
Code Cap. Change Temp. Range |Reference Temp,| Type | Thickness: T (mm) ( CEL;L; ) (pcs./(ple;pslrr]\qgm reel)
X7R +15% —55 to +125°C 25C Sl

GRM33 0.3+0.03 1,000 15,000
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Temperature Range

Specification
No. It . . ) Test Method
© em Tempergture High Dielectric Constant Type estvetho
Compensating Type
1 Operating COG : —55to +125C X7R : —55 to +125C

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, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 300% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities. (COG ) qr 250% of the rated voltage (X7R) is applied b_etween the
terminations for 1 to 5 seconds, provided the charge/discharge
current is less than 50mA.
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (R) More than 10,000MQ not exceeding the rated voltage at 25°C and 75%RH max. and
within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q/D.F. shall be measured at 25°C at the
frequency and voltage shown in the table.
o Q=400+20C Char.
8 E}D/I'D:k;,s:lpatlon Factor C : Nominal Capacitance | 0.035 max. Item coe XTR
o (pF) Frequency 14+0.1MHz 120.1kHz
Voltage 0.5 to 5Vr.m.s. 1+0.2Vr.m.s.
The capacitance change shall be measured after 5 min. at each
Capacitance | Within the specified Char. Temp. | Reference| Cap. specified temperature stage.
Change tolerance. (Table A-2) Range. | Temp. (;h_ange (1) Temperature Compensating Type
X7R |-55t0+125C]  25°C | Within£15% . . . .
The temperature coefficient is determined using the
Temperature| Within the specified capacitance measured in step 3 as a reference. When cycling
Coefficient | tolerance. (Table A-2) the temperature sequentially from step 1 through 5, the
Capacitance | Within £0.2% or £0.05pF capacitance shall be within the specified tolerance for the
Drift (Whichever is larger) temperature coefficient and capacitance change as Table A-2.
The capacitance drift is calculated by dividing the differences
Capacitance between the maximum and minimum measured values in the
9 | Temperature step 1, 3 and 5 by the cap. value in step 3.
Characteristics Step Temperature (C)
1 25+2
2 —55+3
3 2542
4 125+3
5 252
(2) High Dielectric Constant Type
The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table shall be
within the specified ranges.
Solder the capacitor to the test jig (glass epoxy board) shown in
No removal of the terminations or other defects shall occur. Fig. 1b using a eutectic solder. Then apply 2N force in parallel
with the test jig for 10+1 sec.
c The soldering shall be done either with an iron or using the reflow
R method and shall be conducted with care so that the soldering is
- ?7/’? ?7/’? ?7/’? ?7/’? ?7/’? FV//? uniform and free of defects such as heat shock.
10 Adhesive Strength [ T R R R R R
of Termination o Z 777 7R . Type a b c
77 GRM33 0.3 0.9 0'3.
TN (in mm)
1 ZIRZRZERZR7Z %Y Solder resist
Baked electrode or
Fig_ 1b copper foil
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10). The
capacitor shall be subjected to a simple harmonic motion having
a total amplitude of 1.5mm, the frequency being varied uniformly
11 Vibr_ation Q=400420C between the approximate limits of 10 and 55Hz. The frequenC)_/
Resistance . . range, from 10 to 55Hz and return to 10Hz, shall be traversed in
Q/D.F. C : Nominal Capacitance | 0.035 max. . . ) . . )
©F) approxmately 1 minute. This motion s_hall be _appl_led for a period
of 2 hours in each 3 mutually perpendicular directions (total of 6
hours).
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Specification
No. Item Test Meth
© e Tempergture High Dielectric Constant Type est Method
Compensating Type
Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2b using a eutectic solder. Then apply a force in the direction
) ) shown in Fig.3b. The soldering shall be done either with an iron
No cracking or marking defects shall occur. . .
or using the reflow method and shall be conducted with care so
that the soldering is uniform and free of defects such as heat
shock.
b
e @.5
. 20 450 Pressurizing e [ o
12 | Deflection speed : 1.0mm/sec. it N
‘Pressurize L»
Ta
R2O—— 100 t:0.8mm
777777 Fig. 2b
Flexure : =1 Type 2 b ©
GRM33 0.3 0.9 0.3

Capacitance meter

45 45
T

Fig. 3b

(inmm)
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Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at 80
to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C.

14

Resistance to
Soldering Heat

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

Appearance | No marking defects
Capacitance | Within £2.5% or £0.25pF -
+7.59
Change (Whichever is larger) Within £7.5%
Q=400+20C
Q/D.F. C : Nominal Capacitance | 0.035 max.
(PF)
L.R. More than 10,000MQ
Dielectric No fail
Strength 0 failure

Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
capacitor in a eutectic solder solution at 270+5%C for 10+0.5
seconds. Let sit at room temperature for 2442 hours
(temperature compensating type) or 48+4 hours (high dielectric
constant type), then measure.

« Initial measurement for high dielectric constant type

Perform a heat treatment at 150 ;& °C for one hour and then let
sit for 4844 hours at room temperature. Perform the initial
measurement.

Temperature Cycle

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

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (10). Perform the five cycles
according to the four heat treatments listed in the following table.

Appearance | No marking defects Let sit for 24+2 hours (temperature compensating type) or 48+4
Capacitance | Within £2.5% or £0.25pF Within 7 5% hours (high dielectric constant type) at room temperature, then
Change (Whichever is larger) - measure.
15 Q=400+20C Step 1 2 3 4
Q/D.F. C : Nominal Capacitance | 0.035 max. Temp. (<) Min. Operating| Room |Max. Operating| Room
(PF) Temp. 'S Temp. Temp.'o Temp.
Time (min.) 303 2t03 30+3 2t03
I.R. More than 10,000MQ
« Initial measurement for high dielectric constant type
Dielectric No failure Perform a heat treatment at 150 2, °C for one hour and then let
Strength sit for 48+4 hours at room temperature. Perform the initial
measurement.
Humidity, The measured and observed characteristics shall satisfy the Sit the capacitor at 40£2°C and 90 to 95% humidity for 500+12
Steady State specifications in the following table. hours.
Appearance | No marking defects Remove and let sit for 24+2 hours (temperature compensating
Capacitance | Within £5% or +0.5pF Within +12.5% type) or 48+4 hours (high dielectric constant type) at room
Change (Whichever is larger) o temperature, then measure.
10pF and over,
30pF and below :
16 5
QIDF. Q=275+3-C
10pF and below : 0.05 max.
Q=200+10C
C : Nominal Capacitance
(PF)
I.R. More than 1,000MQ
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Specification
No. Item Tempergture High Dielectric Constant Type Test Method
Compensating Type
Humidity Load The measured and observed characteristics shall satisfy the Apply the rated voltage at 40+2°C and 90 to 95% humidity for
specifications in the following table. 500%12 hours. Remove and let sit for 24+2 hours (temperature
Appearance | No marking defects compensating type) or 48+4 hours (high dielectric constant type)
Capacitance | Within £7.5% or £0.75pF - at room temperature, then measure. The charge/discharge
) . Within +12.5% .
Change (Whichever is larger) current is less than 50mA.
17 Q=100+%2C
Q/D.F. C : Nominal Capacitance | 0.05 max.
(PF)
I.R. More than 500MQ
Dielectric .
Strength No failure
High Temperature The measured and observed characteristics shall satisfy the Apply 200% of the rated voltage for 1,000+12 hours at the
Load specifications in the following table. maximum operating temperature =3°C. Let sit for 24+2 hours
Appearance | No marking defects (temperature compensating type) or 48+4 hours (high dielectric
Capacitance | Within £3% or +£0.3pF Within +12.5% constant type) at room temperature, then measure.
Change (Whichever is larger) - The charge/discharge current is less than 50mA.
10pF and over,
30pF and below : eInitial measurement for high dielectric constant type.
18 Q=275+35C Apply 200% of the rated DC voltage for one hour at the maximum
Q/D.F. 10pF and below : 0.05 max. operating temperature +£3°C. Remove and let sit for 48+4 hours at
Q=200+10C room temperature. Perform initial measurement.
C : Nominal Capacitance
(PF)
I.R. More than 1,000MQ
Dielectric .
Strength No failure
Table A-2
Capacitance Change from 25°C (%)
Char. S ERceell —55C —30C —10C
(ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.
CO0G 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.
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BFEATURES

1. This series is suited to reflow soldering. Capacitor
terminations are made of metal highly resistant to
migration.

2. Large capacitance values enable excellent bypass effects
to be realized.

3. Its thin package makes this series ideally suited for the
production of small electronic products and for mounting
underneath ICs.

BAPPLICATION
Thin equipment such as IC cards.

HPART NUMBERING
(**Please specify the part number when ordering)

(Ex) [ GRM36-019]|coc]|330][ 3 [[50][ |
o e © 06 0 0

@Rated Voltage
@Murata's Control No.
@Packaging

@Type

@Temperature Characteristics
©Nominal Capacitance
OCapacitance Tolerance

@TYPE AND DIMENSIONS

e 9 e
e
% 7 Y
1972 V-
R A
(in mm)
Type L W T e min. g min.
GRM36-019 1.0£0.05 | 0.54+0.05 | 0.25+0.05 0.15 0.4

@TEMPERATURE CHARACTERISTICS
e Temperature Compensating Type

Code CO0G
Temp. range —55 to +125°C
Temp. coeff. "

(PPm/C) 030

©CAPACITANCE (Ex.)

Code Capacitance (pF)
OR5 0.5
030 3
101 100

OCAPACITANCE TOLERANCE
Code Tol. Capacitance range
c +0.25pF 100F and bel
D 105 pF P and below
J + 5% More than 10pF
ORATED VOLTAGE
Code DC Rated voltage (V)
25 25
50 50
@PACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging

BCAPACITANCE RANGE TABLE

DC Rated Temp. Char.
Type Voltage
(V) C0G
50 0.5 to 100
GRM36-019
25 110 to 220

BPACKAGING TYPES/QUANTITY

Bulk Taping
(pcs/bag) (pcs/reel)
1,000 10,000
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(LR

Specification
No. Item ) Test Method
Temperature Compensating Type
1 | Operating —55 to +125°C
Temperature 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. . ) .
9 P pag When AC voltage is superimposed on DC voltage, V** or V*?, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 300% of the rated voltage is
5 | Dielectric Strength | No defects or abnormalities. applied between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
. . The insulation resistance shall be measured with a DC voltage
Insulation Resistance : ) ) : ) N
6 10,000MQ min. or 500Q - F min. (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and

within 2 minutes of charging.

7 | Capacitance Within the specified tolerance. The capacitance/Q/D.F. shall be measured at 25°C at the
frequency and voltage shown in the table
N 30pF min. : Q1,000 Clhits CoG
8 QD/|'3:|SS|pat|on Factor 30pF max. : Q=400+20C Item (1,000pF and below)
(O-F) C : Nominal Capacitance (pF) Frequency 14+0.1MHz
Voltage 0.5 to 5Vr.m.s.
The capacitance change shall be measured after 5 min. at each
Capacitance o
Chp Within the specified tolerance. (Table A-3) specified temperature stage.
glie The temperature coefficient is determined using the capacitance
measured in step 3 as a reference. When cycling the temperature
Temperature o - sequentially from step 1 through 5, (COG : +25°C to+125°C ) the
Coefficient | WVithin the specified tolerance. (Table A-3) capacitance shall be within the specified tolerance for the
’ temperature coefficient and capacitance change as Table A-3.
Capacitance . i - .
9 | Temperatue The capacitance drift is calculated by dividing the differences
v . between the maximum and minimum measured values in the step
Characteristics .
1, 3 and 5 by the cap value in step 3.
i T t kG
Capacitance | Within £0.2% or 0.05pF Stfp empze;;re ()
Drift (Whichever is larger) 2 5543
3 2512
4 12543
B 25+2
Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1c using a eutectic solder. Then apply a 10N* force in parallel
with the test jig for 101 sec. The soldering shall be done either
with an iron or using the reflow method and shall be conducted
with care so the soldering is uniform and free of defects such as
heat shock.
Type a b c
GRM36-019 0.4 15 0.5
Adhesive Strength L (in mm)
10 |v' . 9 No removal of the terminations or other defects shall occur. c
of Termination e
I V1 V1 V1 V1 VI
1ZIRZIRZZRZ Y _
Qo
A 1 P A V7 P
AR R TR R N N
0 0 T T8 Tk Solder resist
Baked electrode or
Fig. 1c copper foil
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10).
The capacitor shall be subjected to a simple harmonic motion
Vibration having a total amplitude of 1.5mm, the frequency being varied
11 Resistance 30pF min. : Q=1,000 uniformly between the approximate limits of 10 and 55Hz. The
Q/D.F. 30pF max. : Q=400+20C frequency range, from 10 to 55Hz and return to 10Hz, shall be
C : Nominal Capacitance (pF) traversed in approximately 1 minute. This motion shall be applied
for a period of 2 hours in each 3 mutually perpendicular directions
(total of 6 hours).
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Specification
No. Item ) Test Method
Temperature Compensating Type
Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2c using a eutectic solder. Then apply a force in the direction
shown in Fig.3c for 5+1 sec. The soldering shall be done either
with an iron or using the reflow method and shall be conducted
No cracking or marking defects shall occur. with care so that the soldering is uniform and free of defects such
as heat shock.
i
12 | Deflection 20 50 Pressurizin ]i[c I g
" -]

speed : 1.0mm/sec.
#Pressurize

Flexure : =1

Capacitance meter
45 | 45
T

Fig. 3c

t:1.6 mm

Type a b c
GRM36-019 0.5
(in mm)

13

Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at 80
to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C.

14

Resistance to
Soldering Heat

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

Appearance | No marking defects
Capacitance | Within £2.5% or +0.25pF
Change (Whichever is larger)

30pF and over : Q=1,000
Q/D.F. 30pF and below : Q=400+20C

C : Nominal Capacitance (pF)

L.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure

Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
capacitor in a eutectic solder solution at 270+5%C for 10+0.5
seconds. Let sit at room temperature for 2442 hours, then
measure.

Temperature Cycle

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

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (10). Perform the five cycles

Appearance | No marking defects according to the four heat treatments listed in the following table.
Capacitance | Within +2.5% or +0.25pF Let sit for 24+2 hours at room temperature, then measure.
Change (Whichever is larger) Step 1 2 3 4
15 30pF and over : Q=1,000 T c Min. Operating| Room |Max. Operating| Room
Q/D.F. | 30pF and below : Q=400+20C emP- (C) " romp. v | Temp. | Temp."2 | Temp.
C : Nominal Capacitance (pF) Time (min.) 30+3 2103 303 2103
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure
Humidity, The measured and observed characteristics shall satisfy the Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
Steady State specifications in the following table. hours.
Appearance | No marking defects Remove and let sit for 24+2 hours at room temperature, then
Capacitance | Within 5% or £0.5pF measure.
Change (Whichever is larger)
16 30pF and over. : Q=350
QIDF. 10pF and over, 30pF and below : Q=275+3-C
10pF and below : Q=200+10C
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

17

Humidity Load

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

Appearance | No marking defects
Capacitance | Within £7.5% or £0.75pF
Change (Whichever is larger)

30pF and over : Q=200
Q/D.F. 30pF and below : Q=100+12C

C : Nominal Capacitance (pF)

I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric No fail
Strength o failure

Apply the rated voltage at 40£2°C and 90 to 95% humidity for
500=£12 hours. Remove and let sit for 24+2 hours at room
temperature, then measure. The charge/discharge current is less
than 50mA.
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Specification
No. Item ) Test Method
Temperature Compensating Type

High Temperature The measured and observed characteristics shall satisfy the Apply 200% of the rated voltage for 1000+12 hours at the
Load specifications in the following table. maximum operating temperature +3°C. Let sit for 24+2 hours at

Appearance | No marking defects room temperature, then measure.

Capacitance | Within £3% or +£0.3pF The charge/discharge current is less than 50mA.

Change (Whichever is larger)

18 30pF and over. : Q=350
QID.E. 10pF and over, 30pF and below :Q=275+-2-C
10pF and below :Q=200+10C
C : Nominal Capacitance (pF)

IL.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

Dielectric .

Strength No failure

Table A-3
Capacitance Change from 25%C Value (%)
Char. VEo) COC —55C —30C —10C
(ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.

C0oG 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.
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MONOLITHIC CERAMIC CAPACITOR

Silver Termination Type
GR Series for General Electronic Equipment

BFEATURES

1. The GR series is suited to silver epoxy conductive Q
adhesive. Q

2. This series is a complete line of chip monolithic ceramic &
capagcitors in 16V, 25V, 50V, 100V, 200V and 500V &
ratings. These capacitors have temperature t‘ ‘t‘
characteristics ranging from COG to Y5V. ® F /]

3. A wide selection of sizes is available, from the miniature » - 't‘ 'l"
GR36 (LXWXT : 1.0X0.5X0.5mm) to the larger sized & &
GR44-1 (LXWXT : 5.7X5.0X2.0mm). &

4. Stringent dimensional tolerances allow highly reliable, *
high-speed automatic chip placement on PCBs.

5. The GR series is available in both paper and plastic

embossed tape and reel packaging for automatic @TEMPERATURE CHARACTERISTICS
placement. e Temperature Compensating Type
Code CO0G R2H | U2l SL
HEAPPLICATION Temp.range  |-55to +125C —55 to +85°C
General electronic equipment. T - 0£30 | —220460 | —750120 |+350to~1,000

¢ High Dielectric Constant Type
HPART NUMBERING T R T Y

(*Please specify the part number when ordering) e e 5510 4125C | +10t0 +85C | —30 to +85C

@0 [awo] w102 [ [so]_[er) cogowe e | | iz

O 6 © 06 60 0

OType ORated Voltage @OCAPACITANCE (Ex.)
@Temperature Characteristics @®Murata's Control No. Code Ca acita.lnce( 5 Coae SeeEEa )
©Capacitance @Packaging e & 05 B 100 & 0 B
OcCapacitance Tolerance R75 0.75 101 100
010 1 103 10,000
@TYPE AND DIMENSIONS
e g e
e OCAPACITANCE TOLERANCE
Code Tol. Capacitance range
C +0.25pF
- - o D +0.5 pF 10pF and below
/Ny J E 5%
) K +10%
L W (in mm) M +20% More than 10pF
z +8%%
Type (EIA Code) L w T e min. g min.
GR36 (0402) 1.0£0.05 | 0.5+0.05 | 0.5 +0.05 0.15 0.4
GR39 (0603) 1.6+0.1 |0.8+0.1 | 0.8 +0.1 0.15 0.5 GRATED VOLTAGE
07 S, Code DC Rated voltage (V)
GR40 (0805) 2.0+0.15 |1.25+0.15) 1.0 *S . 0.2 0.7 16 16
1.25+0.15 25 25
1.0 tg.z 50 50
GR42-6 (1206) |3.2+0.15|1.6+0.15 12579, 0.25 15 100 100
GR42-2 (1210) 3.2+0.3 |2.5+0.2 s f8.3 0.3 1.0 500 500
GR43-2 (1812) |[4.5+0.4 |3.2+0.3 | 2.0 max. 0.3 2.0
GR44-1 (2220) 5.7+0.4 |5.0£0.4 | 2.0 max. 0.3 2.0 @PACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging
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BCAPACITANCE RANGE TABLE

FOR SILVER EPOXY CONDUCTIVE ADHESIVE
Temperature Compensating Type EoO%

Type (EIA Code) GR36 (0402) GR39 (0603) GR40 (0805) GR42-6 (1206)

Char.
Cap. (pF) C0G SL C0G R2H u2J SL COoG R2H u2J SL C0oG R2H u2J SL

o NG
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©l O~ AW NRR 0O

NN N
BN O
00,0

I

|

|

|

|

I
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|

T

|

I

1
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1
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w!w
OO
Isit=}
i
|
|
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|
T
i
T
i
1
i
1
i
T
|
T
|
1
i

A

-
{=]
i=]
(=]
T
|
I
1
|

BCAPACITANCE TOLERANCE BETHICKNESS AND PACKAGING TYPES/QUANTITY

5pF and below . - - .. ... .. C: +0.25pF _ Bulk Taping
6pF and over, 10pF and below - - - D : £0.5pF Type Thickness T(mm) | o5 /bag) (pcs./gl78mm/reel)*
More than 10pF - - - - - - . .. J : £5% (E24 Series)

GR36

:0.5 +0.05 1,000 10,000

GR39 :0.8 £0.1 1,000 4,000

0.7 *8. 1,000 4,000

GR40 11.0 *8> 1,000 4,000

:1.25+0.15 1,000 3,000

:1.0 *8.> 1,000 4,000

GR42-6

NI INjEjp

11.25%8 > 1,000 3,000

* @330mm reel is available on request.
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE
High Dielectric Constant Type RO\Z34\Y

Type (EIA Code) GR36 (0402)

GR39 (0603) GR40 (0805) GR42-6 (1206)

Char. X7R Y5V

X7R

Z5U

Y5V X7R Z5U Y5V X7R Z5U Y5V

Volt.
Cap. (pF) 50 | 25 | 16 | 50 | 25

16

50

25

16

50

50 | 25 | 16 | 50 | 25 | 16 | 50 | 50 | 25 | 16 | 50 | 25 | 16 | 50 | 50 | 25 | 16

220 ]
270
330

390
470
560

680
820
000

200
500
800

200
700
300

900
700
600

800

, 200
10, 000

PO AWONN PR REP

T

10 B

12, 000
15, 000
18, 000

N 0 o I o e

22,000 LJ

27,000
33, 000

B

0 E O 3

39, 000
47,000
56, 000

68, 000
82, 000
100, 000

I

EEEDCOODDOO

120, 000
150, 000
180, 000

220, 000
270, 000
330, 000

IR

EERENERD YO OO

[0 R

390, 000
470, 000
560, 000

680, 000
820, 000
1, 000, 000

HENED Q[
[
H N

1, 200, 000

1, 500, 000

BCAPACITANCE TOLERANCE

X7R Characteristics
K:+10% (E12 Series)
M: £20% (E6 Series)

Z5U Characteristics
M: +£20% (E6 Series)
Z : *+88% (E6 Series)

Y5V Characteristics
Z : *88% (E6 Series)

ETHICKNESS AND PACKAGING TYPES/QUANTITY

Bulk Taping

Type Thickness : T (mm) (pcs./bag) (pcs./gl78mm/reel)*

GR36 :0.5 £0.05 1,000 10,000

GR39 :0.8 £0.1 1,000 4,000

:0.7 X8> 1,000 4,000

GR40 :1.0 X8> 1,000 4,000

:1.25%£0.15 1,000 3,000

BN 000

GR42-6 11.25%8 2 1,000 3,000

1 @330mm reel is available on request.

26




This is the PDF file of catalog No.CO2E-5. No.CO2ES5.pdf 99.8.13

FOR SILVER EPOXY CONDUCTIVE ADHESIVE
Temperature Compensating Type Oz 0Y

Type GR39 GR40 GR42-6
(EIA Code) (0603) (0805) (1206)

Char. CoG SL C0G SL C0G SL

It.
= Yo | 200 | 100 | 200 | 100 | 200 | 100 | 200 | 100 | 500 | 200 | 100 | 200 | 100

\

©IO~NOIUTRWINRFEF

)

BCAPACITANCE TOLERANCE BETHICKNESS AND PACKAGING TYPES/QUANTITY

COG/SL Characteristics Type s Bulk Taping
C:40.25pF - - - - - 5pF and below (pcs./bag) (pcs./@178mm/reel)
D:+0.5pF - ----- 6pF=cap.=10pF GR39
J:x5%::-:.-: . More than 10pF

:0.8 £0.1 1,000 4,000

:1.0 X8> 1,000 4,000

GR40

:1.25+0.15 1,000 3,000

11.0 F8> 1,000 4,000
GR42-6

LINIL NI

11.25%8 5 1,000 3,000

* @330mm reel is available on request.
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE
High Dielectric Constant Type ROYZ607ile)

Type GR39 GR40 GR42-6
(EIA Code) (0603) (0805) (1206)

Char. X7R 75U | Y5V X7R Z5U Y5V X7R Z5U Y5V

Cap. (pF) Volt. | 200 | 100 100 100 200 | 100 | 200 | 100 100 500 200 | 100 200 | 100 100

270
330

390
470
560

680
820
1,000

1,200
1,500
1,800

H J
N

2,200
2,700
3,300

N
i

3,900

4,700 D

5,600

6,800
8,200
10,000

12,000
15,000
18,000

_l_HINEN
L E_BNEN

22,000
27,000

33,000 -7 7-7

39,000

47,000 l

B CAPACITANCE TOLERANCE BTHICKNESS AND PACKAGING TYPES/QUANTITY
X;R glqgf:lc(gfzs?:ries) Type UBHEGEES 81() (ch.L}Itl)(ag) (pcs./(pl-?ggglreel)“
M: £20% (E6 Series)
75U Characteristics GR39 [ ]:08 +01 1,000 4,000
M: £20% (E6 Series) cRaO P 1.0 *3> 1,000 4,000
: 88% (E6 Series) :1.25+0.15 1,000 3,000
Y5V SQgracteristicg 110 *3, 1,000 4,000
+ -28% (E6 Series) CRAZE ™ 1050y, 1,000 3,000

1 @330mm reel is available on request.
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE
Temperature Compensating Type ROz l0YE0Y

Type GR42-2 GR43-2 GR44-1
(EIA Code) (1210) (1812) (2220)

Char. C0G SL C0G SL C0G SL

Cap. (oF) Vo' | 500 | 200 | 200 | 50 | 200 | 100 | 50 | 500 | 200 | 100 | 50 | 200 | 100 | 50 | 500 | 200 | 100 | 50 | 200 | 100 | 50

130

150
160
180
200

220
240
270

300
330
360

390
430
470

510
560
620

680
750
820

910
000
100

200

300
500
600
800

000

200
400
700

000
300
600

900
300
700

100
600
200

800
500
200

9, 100
10, 000
11, 000

12, 000

13, 000 T
15, 000 | |
16, 000

18, 000
20, 000

22,000
24, 000
27,000
30, 000
33, 000
36, 000
39, 000
43, 000

PN ONGIARPWWWWINNNNERIRPRRIPE

BCAPACITANCE TOLERANCE ETHICKNESS AND PACKAGING TYPES/QUANTITY

COG/SL Characteristics _ _ Bulk Taping
J : 5% (E24 Series) Type U L), (pcs./bag) (pcs./@L78mm/reel)*

GR42-2 [ ]:15%85 1,000 2,000

GR43-2 [ ]:2.0max 1,000 1,000

GR44-1 [ ]:2.0max 1,000 1,000

* @330mm reel is available on request.
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE
(gile]aBIE (STl ng (ol @fe]g IS =1g )Y e lsl S500V/200V/100V/50V/25V

Type GR42-2 GR43-2 GR44-1
(EIA Code) (1210) (1812) (2220)

Char. X7R Z5U Y5V X7R Z5U Y5V X7R Z5U Y5V
Volt.

Cap.(pF) 500 | 200 | 100 | 50 | 25 | 200 | 100 | 50 | 100 | 50 | 500 (200 (100 | 50 | 200 | 100 | 50 | 100 | 50 | 500 | 200 | 100 | 50 | 200 | 100 | 50 | 100 | 50

3300
3900
4700

5600
6800

8200

10, 000
12, 000
15, 000

18, 000
22,000
27,000

0 0 .

33, 000
39, 000
47, 000

56, 000
68, 000
82, 000

B & [
H
H & 8 &

100, 000
120, 000
150, 000

180, 000
220, 000
270, 000

]

[ ]
__

330, 000
390, 000

470, 000

560, 000

[]
680, 000 [:] [:] o
L]

820, 000

1, 000, 000
1, 200, 000

L]
1, 500, 000 (441 o (441
L

2, 200, 000
3, 300, 000
4, 700, 000

BCAPACITANCE TOLERANCE ETHICKNESS AND PACKAGING TYPES/QUANTITY

X7R Characteristics ) Bulk Taping
K : £10% (E12 Series) Type | Thickness -T(mm) | (ocs /bag) (pes./gL78mm/reel)
M: £20% (E6 Series)
Z5U Characteristics GR42-2
M: +£20% (E6 Series)
: ¥88% (E6 Series) GR43-2
Y5V Characteristics GR44-1
Z : 788% (E6 Series)

112578 > 1,000 3,000

115 *83 1,000 2,000

1 2.0 max. 1,000 1,000

0o

: 2.0 max. 1,000 1,000

1 @330mm reel is available on request.
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Specification
No. tem e —— _ _ _ Test Method
Compensating Type High Dielectric Constant Type
Operating X7R : =55 to +125C
1 Temperature Range —55to +125C Z5U : +10to + 85T
Y5V :—30to+ 85C
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, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when *300% of the rated voltage
(COG to U2J and SL) or *250% of the rated voltage (X7R, Z5U,
5 | Dielectric Strength | No defects or abnormalities. Y5V) is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.
*200% for 500V
Insulation Resistance . ‘ The insulat?on resistance shall be measured with a DC voltage
6 (R) More than 10,000MQ or 500Q - F (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and
within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q/D.F. shall be measured at 25°C at the
frequency and voltage shown in the table.
- 30pF min. : Q=1,000 Char.| 25V min. 16V Char. | coG to U2J, SL| S8 tr? UlzgdoSIF_ e
8 Q/Dissipation Factor | 30pF max. QZ{100+20(: ;;S 88;: max. 0.035 max. Item (1,000pF and below) (mor;;Ra’nY,sv PF)
(O.F) €+ Nominal Capacitance (pF) Y5v | 0.05 :Zﬁ 0.07 max. Frequency | 1+0.1MHz 140.1kHz 140.1kHz
Voltage | 0.5to 5Vr.m.s. | 1+0.2Vr.m.s. [0.5+0.05Vr.m.s.
The capacitance change shall be measured after 5 min. at each
Char| Temp. |Reference| Cap. || specified temperature stage.
Capacitance | Within the specified Range. Temp. Qh_ange (1) Temperature Compensating Type
Change tolerance. (Table A-4) Sk % o 1250 W,'th,'nﬁg% The temperature coefficient is determined using the
Z5U H10to+ 85C)  25°C  |Within 156 % : . .
Y5V 3010+ 8¢ \Within 22 % capacitance measured |n- step 3 as a reference. When cycling
the temperature sequentially from step 1 through 5, (COG :
Temperature| Within the specified +25°C to+125°C ; other temp. coeffs.:+25°C to+85C) the
Coefficient | tolerance. (Table A-4) capacitance shall be within the specified tolerance for the
temperature coefficient and capacitance change as Table A-4.
i The capacitance drift is calculated by dividing the differences
between the maximum and minimum measured values in the
9 | Temperaure step 1, 3 and 5 by the cap. value in step 3
Characteristics ! i .
Step Temperature ('C)
Within +0.2% or £0.05pF 1 2542
Capacitance | (Whichever is larger) 2 -5543
Drift 3 2542
4 12523 (for C0G)/85%3 (for other TC)
5 2542
(2) High Dielectric Constant Type
The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table shall be
within the specified ranges.
Appearance | No defects or abnormalities. Fix the capacitor to the test jig (glass epoxy boards) shown in
Capacitance | Within the specified tolerance. Fig.1d using silver epoxy conductive adhesive. The capacitor
shall be subjected to a simple harmonic motion having a total
- amplitude of 1.5mm, the frequency being varied uniformly
30pF min. : Q=1,000 i) 25VATIn 61 between the approximate limits of 10 and 55Hz. The frequency
30pF max. : Q=400+20C ;;5 88;2 mzz 0.035_max. range, from 10 to 55Hz and return to 10Hz, shall be traversed in
C : Nominal Capacitance (pF) Y5V | 005 max. 0.07 max. approximately 1 minute. This motion shall be applied for a period
Vibration of 2 hours in each 3 mutually perpendicular directions (total of 6
) hours).
Resistance
10 (No apply ¢ T b
Q/D.F. i ype al <
for GR36) lZzIRZRzZRzZRZRY GR36 0.4 15 0.5
[ R T A R R R GR39 1.0 3.0 1.2
1ZIR7ZIRZZRZRZ GR40 1.2 4.0 1.65
N\ mme ;T GR42-6 2.2 5.0 2.0
00 00 00 00 00 07 GR42-2 2.2 5.0 2.9
1ZZERZRZ 77N Solder resist GR43-2 35 7.0 3.7
Baked electrode or GR44-1 4.5 8.0 5.6
Fig. 1d copper foil (in mm)
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Specification
No. Item Test Meth
© e Tempergture High Dielectric Constant Type est Method
Compensating Type
Temperature Cycle | The measured and observed characteristics shall satisfy the Fix the capacitor to the supporting jig in the same manner and
(Not apply for GR36) | specifications in the following table. under the same conditions as (10). Perform the five cycles
Appearance | No marking defects according to the four heat treatments listed in the following table.
o U XTR e ithin + 0, I =+ il =+,
copptral i 25 or oz | 10T st s Lomperrs e ) o e
Change (Whichever is larger) } -------- Within £20% g P P '
Y5V measure.
, Char.] 25V min. 16V Step 1 2 3 4
L ggpi ang gvfr' .lel,OOO X7R | 0.025 max. 0.035 max. Temp. (C) Min. Operating| Room |Max. Operating| Room
Q/D.F. pFan >e ow : 75U | 0.025 max. — Temp. 3 Temp. Temp.*3 Temp.
Q=400+20C Y5v| 005 max. | 007 max || LTime(min)|  30+3 2103 30+3 2t03
C : Nominal Capacitance (pF)
« Initial measurement for high dielectric constant type
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) Perform a heat treatment at 150 flg C for one hour and then let
Dielectric ) sit for 4844 hours at room temperature. Perform the initial
No failure
Strength measurement.
Humidity, Steady The measured and observed characteristics shall satisfy the Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
State specifications in the following table. hours. Remove and let sit for 2442 hours (temperature
Appearance | No marking defects compensating type) or 48+4 hours (high dielectric constant type)
I XTR e ithin + 0, .
Capacitance | Within £5% or +0.5pF ;(;5 Within £12.5% then measure
Change (Whichever is larger) YSV} -------- Within £30%
30pF and over. : Q=350 -
12 10pF and over, Char.| 25V min. 16V
i X7R 0.05 max. 0.05 max.
30pF and below : ESl 0.05 mox
QID.F. Qz275+3C : : =
Y5V .07 . 1 .
10pF and below : 5 0.075 max 0.1 max
Q=200+10C
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
High Temperature | The measured and observed characteristics shall satisfy the Apply *200% of the rated voltage for 1,000+12 hours at the
Load specifications in the following table. maximum operating temperature £3°C. Let sit for 242 hours
Appearance | No marking defects (temperature compensating type) or 48+4 hours (high dielectric
o XTR e ithin + .59 .
Capacitance | Within 3% or +0.3pF X7R Within +12.5% constant type) at room temper_ature, then measure
) ) Z5U . The charge/discharge current is less than 50mA.
Change (Whichever is larger) YSV} -------- Within £30%
30pF and over. : Q=350 N . eInitial measurement for high dielectric constant type.
10pF and over, ClfiEn 229 illik 15y Apply *200% of the rated DC voltage for one hour at the
13 . X7R | 0.04 max. 0.05 max. . R o .
30pF and below : maximum operating temperature =3°C. Remove and let sit for
Q/D.F Q=275+3C 250 0.04_ max. = 48+4 hours at room temperature. Perform initial measurement
o - 2 Y5V | 0.075 max. 0.1 max. - ' '
10pF and below :
Q=200+10C #150% for 500V
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric No fail
Strength o failure
14 | Notice When mounting capacitor of 500V rated voltage, perform the epoxy resin coating (min. 1.0mm thickness).
Table A-4
Capacitance Change from 25 Value (%)
Char Ve ) CCip —55C —30C —10C
: (ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.
C0oG 0x 30 0.58 —0.24 0.40 —0.17 0.25 —0.11
R2H —220+ 60 3.02 1.28 2.08 0.88 1.32 0.56
u2J —750£120 8.78 5.04 6.04 3.47 3.84 2.21
SL —350 to 1,000 — — — — — —

Note 1 : Nominal values denote the temperature coefficient within a range of 25 to 125°C (for COG)/85°C (for other TC).
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BCHARACTERISTICS (REFERENCE DATA)
e SELECTION OF CERAMIC CAPACITORS
When selecting capacitors, consider the voltage
characteristics (AC & DC) and aging characteristics.
¢ Capacitance-Temperature Characteristics
Measuring condition : Z5U : 1kHz, 0.5Vr.m.s.
Measuring condition : 1IMHz, 1Vr.m.s. X7R, Y5V : 1kHz, 1Vr.m.s.
10 20
o~
0 R
/
=~ 5 S / AN T\— X7R
& o -20 /
S - 2 / \
5 T coG £ / AN
§ o e —— O 40
- I I s N it = / N z5U
£ R2H g / N
£ S -60
?% 5 \ § 2 . Y5V
3] u2J 80
-10 L L L L L L L L L L L L L L ,100 L L L L L L L L L L L L L L
60 -40 -20 0 20 40 60 80 100 120 60 -40 -20 0 20 40 60 80 100 120
Temperature (C) Temperature (C)
e Capacitance-DC Voltage Characteristics e Capacitance-AC Voltage Characteristics
Measureing condition : Z5U : 1kHz, 0.5Vr.m.s.
X7R, Y5V :1kHz, 1Vr.m.s. Measureing condition : COG : IMHz
C0G : 1MHz, 1Vr.m.s. X7R, Z5U, Y5V : 1kHz
+40 +100
/N
+20 - +80
g 0 = COG 50V IS
) AN \ & +60
N o +40 —
g Lo > \\ = 75050V _——" "
& ~ = -
i ~ \\\\ . X7R 50V § +20 =T Y5V 50V
g . - - JEE—_) L
g % T~ —.___ zsusov 8 T — T XTR 50V
Tt =T 0 — — = = —
=l Y5V 50V = | COG 50V
-100 -20
0 10 20 30 40 50 0 1 2 3
DC Voltage (Vdc) AC Voltage (Vr.m.s.)
¢ Capacitance Change-Aging ¢ Q/D.F. Change-Aging
+10
4000 — - €06
2 Q
Y 0 S~S—— | coe 2000
3 T~ ™—X7R
G -10 === 0
g T~- 100 1000 10000
5 " ~4ysv, 75U
T 20
g 3.0
8 20 —
=0 [()(%,F) 10 ] T T L vsv, 250
@ X7R|
-40 ‘
50 100 1000 10000 100 1000 10000
. Time (Hr)
Time (Hr)
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e High Frequency-Power Capacity capacitor (AT) should be kept below 20°C (AT=20%C) in the
The monolithic ceramic capacitor has a small dielectric actual circuit.
loss. When high frequency current is applied to the Therefore, when selecting capacitors, the applicable
capacitor, the capacitor generates heat (power voltage, power and current should be considered within
consumption) by its E.S.R. Temperature rise of the the following limits.
Temperature Compensating Type (COG 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
100 (AT=20C 10 } (6T=20°C) _ (AT=20C)
G, 0. i g
R44-1>Gg1§ TN rﬁ%
[ 068 S ol ]l Y SE ! ]
[ScH v’pvv) Gy ‘G"ps{_, 9,99,&)7 }_;R,Q'G ~ N oSy
A LA % 1] LPF 40 ‘ RS G Sl "5—7?{;9% o
-~ Rao 2- ) < p
7 10lS AN\ = 1000pF |GR3g &é %g:% S 2\ /f
£ % 3 \ e 1 00pF e g a8 %5555
s 2 NEIERCANW z F10Rs, g Nz %
© \\ = P9 a X\
o \ @) Y I\\Y € 10pF € \
A A B \ 5 : \
< C 5 I}
> 2 B o =
@ % o < 1pF
% o 2
LD % w \\
T ! \ \ = 100m P E ! \ \ :
v \ l\ < /v‘ i | n‘
\ \ \
\ \
TN
100m l 10m 100m
10M 100M 1G 10M 100M 16 10M 100M 1G
Frequency (Hz) Frequency (Hz) Frequency (Hz)
High Dielectric Constant Type (X7R 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
a0 (AT=20°C’ 0 (AT=20°C; G (A}T}:%O}"C)
E=s
GR44-11T]
ol | R Xl
%, ke e L GRS o loRaz6—
-~ SR, ‘10 - C,?A : < ’ L —
g 10 NN:q‘ > %% 3 E 1 § 1 GRA40
g Q o =
§ 27PN E § 1000pF
g o o <
g 3 o) )
8 g g
= 1 < 100m GR42-6 2 100m
GR40 3
'\,Q GR39
> ©
QQQQ
100m 10m 10m
10k 100k im 10k 100k im 10k 100k iM
Frequency (Hz) Frequency (Hz) Frequency (Hz)
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MONOLITHIC CERAMIC CAPACITOR

High-power Type

Temperature Compensating Type GRM 600 Series

BFEATURES

1. Mobile Telecommunication and RF module, mainly.

2. Quality improvement of telephone call, Low power
consumption, yield ratio improvement.

!" !" &" Lt,
WAPPLICATION v, Yy ¥y
* \VCO, PA, Mobile Telecommunication 4 .t, _ -{f 't "’
& & &
WPART NUMBERING ¥,
(**Please specify the part number when ordering)
€x) [ GrRM615 |[cog|[100][D][ 50 || |[PT]| o
CAPACITANCE (Ex.)
or a @ QQRG g V? @ 0 Code Capacitance (pF) Code Capacitance (pF)
ype ated Voltage OR5 0.5 100 10
@Temperature Characteristics @®Murata's Control No.
©Capacitance @Packaging
@Capacitance Tolerance OCAPACITANCE TOLERANCE
Code Tol. Capacitance range
c +0.25pF Cap.<5pF
@TYPE AND DIMENSIONS D +0.5pF 6pF=Cap.<10pF
e g e J +5pF Cap.>10pF
arrr
@RATED VOLTAGE
o Code DC Rated voltage
- 50 50V
ij LTJ @PACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
Type Dimensions (mm) PT Tape carrier packaging
(EIA Code) L W T e g PC Bulk case
GRM615 (0402)] 1.0£0.05 | 0.5+0.05 | 0.5%+0.05 | 0.15t0 0.3 | 0.4 min.
@TEMPERATURE CHARACTERISTICS BCAPACITANCE RANGE TABLE (in pF)
Code Temp. Coeff. Temp. Range |Reference Temp,| TS DC Rated Voltage (V) Temp. Char.
C0G 0+30ppm/C | —55°C to +125°C 25°C i 9 CoG
GRM615 50 0.5t0 20

BTHICKNESS AND PACKAGING TYPES/QUANTITY

Bulk Taping Bulk Case
TR (pcs./bag) (pcs./@178mm reel) (pcs./case)
GRM615 1,000 10,000 50,000
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Specification
No. Item ) Test Method
Temperature Compensating Type
1 | Operating —55 to +125¢C
Temperature 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, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 300% of the rated voltage is
5 | Dielectric Strength | No defects or abnormalities. applied between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (lR) 10,000MQ min. or 500Q - F min. (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and
within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q shall be measured at 25°C at the frequency
and voltage shown in the table
30pF min. : Q=1,000 Char. CcoG
8 | Q 30pF max. : Q=400+20C Item (1,000pF and below)
C : Nominal Capacitance (pF) Frequency 1+0.1MHz
Voltage 0.5 to 5Vr.m.s.
} The capacitance change shall be measured after 5 min. at each
gzg:;gance Within the specified tolerance. (Table A-1) specified temperature stage.
Temperature Compensating Type
The temperature coefficient is determined using the capacitance
Temperature| . - measured in step 3 as a reference.
Coefficient | WVithin the specified tolerance. (Table A-1) When cycling the temperature sequentially from step 1 through 5,
(COG : +25C to+125°C : other temp. coeffs. : +25°C to 85%C) the
. capacitance shall be within the specified tolerance for the
Capacitance - .
o | Tz temperatur_e coefflc_ler?t and capacnancg _change as_ Table A-1.
Characterstics The capacitance _dnft is calcul_at_ed by dividing the dlffergnces
between the maximum and minimum measured values in the step
) - 1, 3 and 5 by the cap value in step 3.
Capacitance | Within £0.2% or £0.05pF
Drift (Whichever is larger) SiEy IEHPEIRWIENTS)
1 2512
2 -55+3
& 2512
4 12543
5) 2542
No removal of the terminations or other defects shall occur. Solder the capacitor to the test jig (glass epoxy board) shown in
,.i'* Fig. 1a using a eutectic solder. Then apply a 5N force in parallel
with the test jig for 10+1 sec.
;V/’!; ;V/’!; :Y///!: :Y///!: :Y///!: :Y///!: The soldering shall be done either with an iron or using the reflow
jq | Adnesive stengey | | ATV A Cnform and e ofdefeots uch as hestsnacke
of Termination A O 7 g ;M )
o N Type a b c
D 0 0 v 4 T Solder resist GRM615 0.4 15 05
Baked electrode or (in mm)
Fig. 1a copper foil
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10).
The capacitor shall be subjected to a simple harmonic motion
Vibration - haying a total amplitude of 1.§mm, the .frequency being varied
11 Resistance 30pF min. : Q=1,000 uniformly between the approximate limits of 10 and 55Hz. The
Q 30pF max. : Q=400+20C frequency range, from 10 to 55Hz and return to 10Hz, shall be
C : Nominal Capacitance (pF) traversed in approximately 1 minute. This motion shall be applied
for a period of 2 hours in each 3 mutually perpendicular directions
(total of 6 hours).
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Specification
No. Item ) Test Method
Temperature Compensating Type
No cracking or marking defects shall occur. Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2a using a eutectic solder. Then apply a force in the direction
LN e shown in Fig.3a. The soldering shall be done either with an iron or
' using the reflow method and shall be conducted with care so that
the soldering is uniform and free of defects such as heat shock.
e [ ?
= v Type a b c
5 t:0.8mm GRM615 0.4 15 0.5_
(in mm)
Fig. 2a
12 | Deflection 20,450 Pressurizing

speed : 1.0mm/sec.
‘Pressurize

Flexure : =1

Capacitance meter

45 45
T

Fig. 3a

13

Solderability of
Termination

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

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

Preheat at 80 to 120°C for 10 to 30 seconds. After preheating,
immerse in eutectic solder solution for 2+0.5 seconds at 230+5C.

14

Resistance to
Soldering Heat

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

Appearance | No marking defects
Capacitance | Within +2.5% or +0.25pF
Change (Whichever is larger)

30pF and over : Q=1,000
Q 30pF and below : Q=400+20C

C : Nominal Capacitance (pF)

L.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure

Preheat the capacitor at 120 to 150°C for 1 minute.
Immerse the capacitor in a eutectic solder solution at 270+5°C for
10+£0.5 seconds. Let sit at room temperature for 2442 hours

Temperature Cycle

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

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (10). Perform the five cycles

Appearance | No marking defects according to the four heat treatments listed in the following table.
Capacitance | Within £2.5% or £0.25pF Let sit for 24+2 hours at room temperature, then measure.
Change (Whichever is larger) Step 1 2 3 4
15 30pF and over : Q=1,000 Min. Operating| Room |Max. Operating| Room
Q 30pF and below : Q2400+20C Temp. (©) " p. 7S | Temp. | Temp."2 | Temp.
C : Nominal Capacitance (pF) Time (min.) 303 2t03 30+3 2t03
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure
Humidity, The measured and observed characteristics shall satisfy the Sit the capacitor at 40+£2°C and 90 to 95% humidity for 500+12
Steady State specifications in the following table. hours.
Appearance | No marking defects Remove and let sit for 24+2 hours (temperature compensating
Capacitance | Within £5% or £0.5pF type) at room temperature, then measure.
Change (Whichever is larger)
16 30pF and over. : Q=350
0 10pF and over, 30pF and below : Q=275+3-C
10pF and below : Q=200+10C
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

17

Humidity Load

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

Appearance | No marking defects
Capacitance | Within £7.5% or £0.75pF
Change (Whichever is larger)

30pF and over : Q=200
Q 30pF and below : Q=100+32C

C : Nominal Capacitance (pF)

I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric .
Strength No failure

Apply the rated voltage at 40+2°C and 90 to 95% humidity for
500%12 hours. Remove and let sit for 24+2 hours at room
temperature, then measure. The charge/discharge current is less
than 50mA.
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Specification
No. Item ) Test Method
Temperature Compensating Type
High Temperature The measured and observed characteristics shall satisfy the Apply 200% of the rated voltage for 1000+12 hours at the
Load specifications in the following table. maximum operating temperature +3°C. Let sit for 24+2 hours
Appearance | No marking defects (temperature compensating type) at room temperature, then
Capacitance | Within £3% or +£0.3pF measure.
Change (Whichever is larger) The charge/discharge current is less than 50mA.
18 30pF and over. : Q=350
Q 10pF and over, 30pF and below :Q=275+2-C
10pF and below :Q=200+10C
C : Nominal Capacitance (pF)
IL.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric .
Strength No failure
0.5pF =C=1pF :350Q - pF below The ESR shall be measured at room Temp. and frequency
1pF <Cs=5pF :300Q below 140.2GHz with the equivalent of BOONTON Model 34A.
19 | ESR 5pF <C=10pF: 250Q below
) The ESR shall be measured at room Temp. and frequency
10pF <C=20pF: 400Q below 500£50MHz with the equivalent of HP8753B.
Table A-1
Capacitance Change from 25 Value (%)
Char. Temp. Coeft. 55 —30C —10¢
(ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.
C0oG 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 C0A)
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MONOLITHIC CERAMIC CAPACITOR

GRMA400 Series ; Low Distorition
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BFEATURES

1. This series features a low dissipation factor and low

distortion.

2. Low shock noise* is realized without piezoelectric effects.

3. This series is suited to both flow and reflow soldering

techniques without the need for silver.

4. This series is suitable for most automatic placement

equipment.
*¢ Noise resulting from mechanical stress.

BAPPLICATION
Low distortion in general electronic equipment

HPART NUMBERING
(**Please specify the part number when ordering)

o [erwazs |[8[108] | [s0] [P

O 06 6 06 060 0

@Type @Rated Voltage
@Temperature Characteristics @Murata's Control No.
©Capacitance @Packaging

OCapacitance Tolerance

@TYPE AND DIMENSIONS

e
L /]

@ m"m@

e

©CAPACITANCE (Ex.)

Code Capacitance (pF)
102 1,000
103 10,000
104 100,000

OCAPACITANCE TOLERANCE

e
% 7% Y
Q2 ¥
L W
(in mm)
Type .

(EIA Code) L w T e 9
GRM420 (0603) |1.6+0.1 |0.8 +0.1 | Varies 0.2t0 0.5 |0.5 min.
GRM425 (0805) |2.0+0.1 |1.25+0.1 |dependingon| 0.2t0 0.7 |0.7 min.
GRM430 (1206) |3.24+0.15|1.6 £0.15 | capacitance | 0.3t0 0.8 |1.5 min.
GRM435 (1210) |3.2+0.3 |25 0.2 |value 0.3 min. |1.0 min.

* T : Please refer to the capacitance range table.

@TEMPERATURE CHARACTERISTICS

Capacitance Reference
Code Change Temp. Range Temp.
B Within+10%
= —25to +85C 20°C
R Within15% °

Code Cap. Tolerance (%)
K +10
M +20
ORATED VOLTAGE
Code DC Rated Voltage (V)
16 16
50 50
100 100
@PACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging
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BCAPACITANCE RANGE TABLE
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Type
(EIA Code)

GRMA420 (0603)

GRMA425 (0805)

GRMA430 (1206)

GRM435 (1210)

Char.

B R

B R

R

R

Cap. (pF)

Volt.

50 16

50 16

50

50

16

100

[T SN

, 000
, 200
, 500

NN

1, 800

200
700

300
900
700

oo 0w w

600
800
200

, 000
12,
15,

000
000

18,
22,
27,

000
000
000

33,
39,
47,

000
000
000

56,
68,
82,

000
000
000

100,

000

BCAPACITANCE TOLERANCE

K : £10% (E12 Series)
M: +£20% (E 6 Series)

AN

ETHICKNESS AND PACKAGING TYPES/QUANTITY

Type U EES UL (pci.tjltl:ag) (pcs./(p?l.—;‘gmgﬁ/reel)*
GRM420 [ ]:08 +0.1 1,000 4,000
CRMAZS [ 1:07 %8> 1,000 4,000

110 ¥82 1,000 4,000
[ 1:07 *8> 1,000 4,000
GRM430 11.0 X8> 1,000 4,000
Bl 12578 1,000 3,000
GRM435 :2.0 ¥3» 1,000 2,000

* @330mm reel is available on request.
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No.

Item

Specification

Test Method

Operating
Temperature Range

B, R:—25C to +85C

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, shall 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 shall 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 (I. R.)

C=0.047pF : 10,000MQ min.
C>0.047pF : 500Q - F min.
C : Nominal Capacitance (UF)

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

Capacitance

Within the specified tolerance.

The capacitance shall be measured at 20°C at a frequency of
1+0.1kHz and a voltage of 1+0.2Vr.m.s..

Dissipation Factor
(D.F)

B, R : 0.01 max.

D.F. shall be measured under the same conditions as the
capacitance.

Capacitance
Temperature
Characteristics

Temp. Capacitance Change
Range Without Voltage |With 50% Rated Voltage
B Within £10% Within *13 %

—25%C to +857C| — —
R Within +£15% Within *33 %

Char.

The ranges of capacitance change compared with the 20°C value
over the temperature ranges shown in the table shall be within
the specified ranges.

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

In case of applying voltage, the capacitance change shall be
measured after 1 more min.with applying voltage in equilibration
of each temp. stage.

10

Distortion

B : —90dB max.
R : —80dB max.

The distortion shall be measured using the third harmonic
distortion, 10+1kHz in frequency and 1+0.2Vr.m.s. in voltage.

11

Adhesive Strength
of Termination

No removal of the terminations or other defects shall occur.

Cc

-k
I V1 V1 V1 V1 VI

Solder resist

Baked electrode or
copper foil

Fig. le

Solder the capacitor to the test jig shown in Fig.1e using a
eutectic solder. Then apply 10N* force in the direction of the
arrow. The soldering shall be done either with an iron or using the
reflow method and shall be conducted with care so that the
soldering is uniform and free of defect such as heat shock.
*5N (GRM420)
Type a b c
GRM420 1.0 3.0 1.2
GRM425 1.2 4.0 1.65
GRM430 2.2 5.0 2.0
GRM435 2.2 5.0 2.9
(in mm)

12

Vibration Resistance

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

Item
Appearance
Capacitance
D.F.

Specification

No marked defect

Within the specified tolerance.
0.01 max.

Solder the capacitor to the test jig (glass epoxy board) in the
same manner and under the same conditions as (11).

The capacitor shall 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, shall be
traversed in approximately 1 minute. This motion shall be applied
for a period of 2 hours in each 3 mutually perpendicular directions
(total of 6 hours).

13

Deflection

No cracks or marking defects shall occur.

20 ,50 Pressurizing
speed : 1.0mm/sec.
#Pressurize

Flexure : =1

Capacitance meter
45 | 45
T

Fig. 3e

Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 2e using a eutectic solder. Then apply force in the direction
shown in Fig.3e for 51 sec. The soldering shall be done either
with an iron or using the reflow method and shall be conducted
with care so that the soldering is uniform and free of defects such
as heat shock.

@5

20

t:1.6mm

Type a b c
GRM420 3.0 1.2
GRM425 4.0 1.65
GRM430 5.0 2.0
GRM435 5.0 2.9

(inmm)

1.2
2.2
2.2
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Load

Within +£12.5%

More than 1,000MQ or 50Q - F
(Whichever is smaller)

0.015 max.

Capacitance Change

LR

DU

No. Item Specification Test Method

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
Solderability of o _ . rosin (JI1S-K-5902) (25% rosin in weight proportion). _

14 Termination 75% of the terminations is to be soldered evenly and continuously. | Preheat at 80 to 120°C for 10 to 30 seconds. After preheating,
immerse in eutectic solder solution for 2+0.5 seconds at
230+5°C.

The measured and observed characteristics shall satisfy the | Perform a heat treatment at 150 ¥, 3 °C for one hour and then let
specifications in the following table. sit for 48+4 hours at room temperature. Measure initial values.
Item Specification Preheat the capacitor for 1 minute at 120 to 150°C*. Immerse the
Appearance No marked defect capacitor in a eutectic solder solution at 270+5°C for 10+0.5
Resistance to Capacitance Change | Within £7.5% seconds. Let sit for.4814.hours at room temperature, then
15 el T et LR, Mor_e than 1Q,OOOMQ or 500Q - F measure values of items in table.
(Whichever is smaller) s«Preheating for GRM435
DZF' - 0.01 ma. Step Temperature Time
Dielectric Strength No failure a 100°C 1o 120°C 1 min.
2 170°C to 200°C 1 min.
The measured and observed characteristics shall satisfy the | Perform a heat treatment at 150 ¥, 3 °C for one hour and then let
specifications in the following table. sit for 48%4 hours at room temperature. Measure initial values of
Item Specification items in table. Fix capacitor to the supporting jig in the same
Appearance No marked defect manner and under the same conditions as in (11).
Capacitance Change | Within £7.5% Perform the five cycles according to the four heat treatments
o Temperature LR MON_E than l_0,000MQ or 500Q - F shown in the following table. Let sit for 4824 hours at room
Cycle (Whichever is smaller) temperature, then measure final values of items in table.
D.F. 0.01 max.
Dielectric Strength No failure Step 1 2 3 4
Temp. (€) Min. Operit)lng Room |Max. Opeiastlng Room
Temp. 3 Temp. Temp.Xg Temp.
Time (min.) 30+3 2t03 30+3 2t03
The measured and observed characteristics shall satisfy the | Set the capacitor at 40+2°C and 90 to 95% humidity for 500+12
specifications in the following table. hours. Remove and let sit for 48+4 hours at room temperature,
Item Specification then measure values of items in table.
17 Humidity Appearance No marked defect
Steady State Capacitance Change | Within £12.5%
LR More than 1,000MQ or 50Q - F
T (Whichever is smaller)
D.F. 0.015 max.
The measured and observed characteristics shall satisfy the | Apply the rated voltage at 40+2°C and 90 to 95% humidity for
specifications in the following table. 500+12 hours. Remove and let sit for 484 hours at room
Item Specification temperature, then measure values of items in table. The
- Appearance No marked defect charge/discharge current is less than 50mA.
) a7 et Capacitance Change | Within £12.5%
More than 500MQ or 25Q - F
. R. X .
(Whichever is smaller)
D.F. 0.015 max.
The measured and observed characteristics shall satisfy the | Apply 200% of the rated DC voltage for one hour at the maximum
specifications in the following table. operating temperature £3°C. Let sit for 48+4 hours at room
Item Specification temperature, then measure initial values of items in table. Apply
19 High Temperature Appearance No marked defect 200% of the rated DC voltage for 1,000+12 hours at maximum

operating temperature +3°C. Remove and let sit for 48+4 hours at
room temperature, then measure final values of items in table. The
charge/discharge current is less than 50mA.
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BCHARACTERISTICS

e SELECTION OF CERAMIC CAPACITORS

When selecting capacitors, consider the voltage
characteristics (AC & DC) and aging characteristics.

¢ Impedance-Frequency Characteristics

No.CO02E5.pdf 99.8.13

¢ Third Harmonic Distortion

Samples : GRM425 B 103K 50V
GRM40 B 103K 50V
Equipment : HP8753A

100

10

Impedance (Q)

100m

10m

1M 10M 100M

Frequency (Hz)

1G

Samples : GRM425 B 103K 50V —O—O—0O—
GRM40 B 103K 50V -e— - -e— - —e—
Equipment : Third harmonic distortion meter CLT-I

Measuring conditions : Frequency: - - 10kHz
Voltage: - - - - - 0.3Vr.m.s., 0.5Vr.m.s., 1Vr.m.s.,
2Vr.m.s., 3Vr.m.s., 5Vr.m.s.

Distortion (dB)
4
o
¢
T
I

0.1 1 5
AC Voltage (Vr.m.s.)

¢ Capacitance-Temperature Characteristics

e Capacitance-AC Voltage Characteristics

Samples : GRM425 B 103K 50V —O—O—0O—
GRM40 B 103K 50V -e- - -e— - —e—

Equipment : HP4274A

Measuring condition : 1kHz,1Vr.m.s.

14 -
12 -

Capacitance Change (%)
N
T

-4 | | | | | |

-20 0 20 40 60 80
Temperature (C)

Samples : GRM425 B 103K 50V —O—O—0O—
GRM40 B 103K 50V -e- - —e— - —e—

Equipment : HP4274A

Measuring condition : 1kHz, 10sec.

50
45 -

40 [~

35 [~

30 [~

25 [~

20 [~

15

10 - —e—-—*
51 —— -
0 =

5 e

-10

-15 —

20 \ \ \ \ \ \ \ \ \ \

Capacitance Change (%)

0 0.5 1.0 15 2.0 225 3.0 35 4.0 45 5.0
AC Voltage (Vr.m.s.)

¢ Capacitance-DC Voltage Characteristics

¢ Capacitance Change-Aging

Samples : GRM425 B 103K 50V —O—O—O—
GRM40 B 103K 50V -e- - -o— - —e-

Equipment : HP4274A

Measuring condition : 1kHz, 1Vr.m.s., 10sec.

Capacitance Change (%)
-
(4]
T

50 L1 | | | | | | | | | |

0 5 10 15 20 25 30 35 40 45 50
DC Voltage (Vdc)

Samples : GRM425 Series
GRM40 Series —-—-—

Pre-heating : 150°C, 1hour
Equipment : HP4274A
Measuring condition : 1kHz, 1Vr.m.s., 25£2°C, 45 to 85%RH

10

ORNWAUTD~N®©

Capacitance Change (%)

Time (Hr)

10 100 1000 10000
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MONOLITHIC CERAMIC CAPACITOR

Reflow Soldering Nickel Barriered Termination Type

GRM?200 Series ; Smoothing

BFEATURES
1. Heat generation is low at high frequency because of low

dielectric loss. wh
2. Compared with aluminum electrolytic capacitors, @ @

capacitance can be lower to obtain the same smoothing
performance. - .
3. Ceramic capacitor has no polarity and ensures long life *} Q

time. 'td @

BMAPPLICATION L)
e DC-DC converter
¢ Noise elimination LCD bias circuit

(Use for only alumina, paper or glass epoxy board)

©CAPACITANCE (Ex.)

Code Capacitance (UF)
BPART NUMBERING o .
(*xPlease specify the part number when ordering) 226 22
0 [ camzao] [vev] 106 ] 1o][ [P
APACITANCE TOLERANCE
© © 0600 0 0 QAP ACITANCE TOLERANC
L 0
@Type @Rated Voltage 20
@Temperature Characteristics @Murata's Control No. 6
©Capacitance @Packaging RATED VOLTAGE
OcCapacitance Tolerance Code DC Rated voltage (V)
6.3 6.3
10 10
@TYPE AND DIMENSIONS 6 6
e g e 25 25
T 50 50
100 100
7 7R Y @PACKAGING CODE
/RN /By _
Code Packaging
L LTJ PB Bulk packaging in a bag (only for GRM220)
(in mm) PT Tape carrier packaging
Type (EIA Code) |—— o Dime"Sﬁ”S (mm) _ - BCAPACITANCE RANGE TABLE (in uF)
- Thickness DC Rated Voltage
- T EIA
GRM230 (1206) 321015 | 16 05| O e 0308 |15 in CRM220 (0603) 08 £01 | - - - = ! -
e (121 ) 20 S S capacitance | 20810 min. GRM225 (0805) |1.25401 | - - - - - 10
g 233 (02 023 5 3‘210'3 25 ;0‘2 range table. o min. 20 min. GRM230 (1206) |1.1520.1 | - - ~ | a7 | 10 -
RM240-02 (1812)| 4.5£04 |3.2 £0.3 .3 min. .0 min. GRM235 (1210 13540.15 - _ 68 |68 10| 22 _
1.8 +0.2 1 4.7 10 - - -
@TEMPERATURE CHARACTERISTICS CRM240-02(1812)] 25max. | - | 10 | - | - | - | -
Capacitance Tolerance Z:783 %
Capacitance Reference
Geee Change Rate VEHT b [RETLE3 Temp.
422 — ° °
Y5V Within 55 % 3010 +85°¢C 25¢ BETHICKNESS AND PACKAGING TYPES/QUANTITY
Thickness Bulk Taping
2R e S T (mm) (pcs./bag) (pcs./@l78 mm reel)
GRM220 (0603) 0.8 0.1 1,000 4,000
GRM225 (0805) 1.25+0.1 - 3,000
GRM230 (1206) 1.1540.1 - 3,000
1.35%+0.15 - 2,000
GRM235 (1210) 18 102 ~ 1,000
GRM240-02 (1812) 2.5 max. - 500
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No. Item Specification Test Method
1 | Operating Y5V ; —30% to +85%C
Temperature Range
The rated voltage is defined as the maximum voltage which may be
2 | Rated Voltage See the previous pages. applied contmuous_ly 0 the_ capacitor. )
When AC voltage is superimposed on DC voltage, V** or V°*, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 250% of the rated voltage is
5 | Dielectric Strength | No defects or abnormalities. applied between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
e 10,000MQ min. or 500Q - F min. The msulat!on resistance shall be measured with a DC voltage
6 . ) ) not exceeding the rated voltage at normal temperature and
Resistance (I. R.) (Whichever is smaller) o e . .
humidity, and within 2 minutes of charging.
7 | capacitance Within the specified tolerance. The capacnance/D.F. shall be measured at 25°C at the frequency
and voltage shown in the table.
N Y5V : 0.07 max. (50/100V) Capacitance Frequency Voltage
8 '(?3'5:'5’&“0“ Factor 0.09 max. (10/16/25V) C=<10uF 1+0.1kHz 14+0.2Vr.m.s.
- 0.15 max. (6.3V) C>10uF 120+24Hz 0.5+0.1Vr.m.s.
The ranges of capacitance change reference to 25°C within the
. Temp. . L
Capacitance Char. Range Reference Temp. | Cap. Change Rate | | temperature ranges shown in the table shall be within the
9 | Temperature — ifi .
perature Y5V | —30 to +851C 25¢C Within "22 % specified ranges _
Characteristics The capacitance change shall be measured after 5 min. at each
specified temperature stage.
No removal of the terminations or other defects shall occur. Solder the capacitor on the testing jig (glass epoxy board) shown
c in Fig. 1f by a eutectic solder. Then apply *10N of force in parallel
ERaEe . - " ’ .
7 i 7 R R Wlth the test jig for 10+1 sec. The solgenng shall be done either
N by iron or reflow and be conducted with care so that the
ZERZ 7777 soldering is uniform and free of defect such as heat shock.
Adhesive Strength o © *5N (GRM220 onl
10 oy A A A A/ 7 ( y)
of Termination N Type a b c
1ZRZERZRZ Rz %ZY Solder resist GRM220 1.0 3.0 1.2
Baked electrode or GRM225 1.2 4.0 1.65
Fig. 1f copper foil GRM230 2.2 5.0 2.0
GRM235 2.2 5.0 2.9
GRM240 3.5 7.0 3.7
(in mm)
Appearance | No defects or abnormalities. Solder the capacitor to the testing jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10).
The capacitor shall be subjected to simple harmonic motion
Vibration having a total amplitude of 1.5mm, the frequency being varied
11 Resistance | Dissipation Y5V : 0.07 max. (50/100V) uniformly between the approximate limits of 10 and 55Hz. The
Factor (OF) 0.09 max. (10/16/25V) frequency range, from 10 to 55Hz and return to 10Hz, shall be
o 0.15 max. (6.3V) traversed in approximately 1 minute. This motion shall be applied
for a period of 2 hours in each 3 mutually perpendicular directions
(total of 6 hours).
No cracks or marking defects shall occur. Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2f using a eutectic solder. Then apply a force in the direction
shown in Fig.3f. The soldering shall be done either with an iron or
20 450 Pressurizing using the reflow method and shall be conducted with care so that
speed : 1.0mm/sec. ) . )
|Pressurize the soldering is uniform and free of defects such as heat shock.
R230 b
ST~ ™ 5
Flexure : =1 ]i: m =
12 Deﬂection Capacitance meter L‘a’
45 1 45 100 t:1.6mm
Fig. 3f Fig. 2f
Type a b ©
GRM220 1.0 3.0 1.2
GRM225 1.2 4.0 1.65
GRM230 2.2 5.0 2.0
GRM235 2.2 5.0 2.9
GRM240 3.5 7.0 3.7
(in mm)
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No.

Item

Specification

Test Method

Solderability of

Immerse the capacitor first an ethanol (JIS-K-8101) solution of
rosin (JIS-K-5902) (25% rosin in weight proportion), then in a

Soldering Heat

13 Termination 75% of the terminations is to be soldered evenly and continuously. eutectic solder solution for 2+0.5 seconds at 230+5C after
preheating for 10 to 30seconds at 80 to 120°C.
The measured values shall satisfy the values in the following | The capacitor shall be set for 48+4 hours at room temperature
table. after one hour heat of treatment at 150C*,3 C.
Item Specification Immerse the capacitor in a eutectic solder solution at 270+ 5°C for
Appearance No marked defect 10+£0.5 seconds after preheating in the flowing table. Then set it
Resistance to Capacitance Change | Y5V : Within £20% for 48+4 hours at room temperature and measure.
14 More than 10,000MQ or 500Q - F

LR (Whichever is smaller)
0.07 max.(50, 100V)
D.F. 0.09 max.(10, 16, 25V)

0.15 max.(6.3V)
No failure

Dielectric Strength

Conditions
1 minute at 120 to 150°C
Each 1 minute at 100 to 120°C and
then 170 to 200°C

Chip Size
3.2X1.6 mm max.

3.2X2.5 mm min.

The measured values shall satisfy the values in the following
table.

Item
Appearance
Capacitance Change

Specification
No marked defect
Y5V : Within £20%

The capacitor shall be set for 48+4 hours at room temperature
after one hour heat of treatment at 150°C ¥, § °c, then measure for
the initial measurement. Fix capacitor to the supporting jig in the
same manner and under the same conditions as in (10) and

conduct the five cycles according to the temperature and time

15 Temperature LR More than 10,000MQ or 500Q - F shown in the following table.
Cycle T (Whichever is smaller) Set it for 48+4 hours at room temperature, then measure.
or 007 0 109) N B
o 0'15 max.(6 év »25V) Temp. (C) Min. Operating| Room [Max. Operating| Room
EEETE - N. ; Tax.( 3V) p: Temp. *3 Temp. Temp. 3 Temp.
ielectric Strengt o fallure Time (min) | 30+3 2103 303 2103
The measured values shall satisfy the values in the following | Set the capacitor for 50012 hours at 40+2°C and 90 to 95%
table. humidity. Take it out and set it for 48+4 hours at room temperature,
Item Specification then measure.
Appearance No marked defect
- YV o
Humidity Capacitance Change | Y5V : Within £30%
16 Steady State LR More than 1,000MQ or 50Q - F
Y T (Whichever is smaller)
0.1 max.(50, 100V)
D.F. 0.125 max.(10, 16, 25V)
0.2 max.(6.3V)
Dielectric Strength No failure
The measured values shall satisfy the values in the following | Apply the rated voltage for 500+12 hours at 40+2°C and 90 to 95%
table. humidity and set it for 48+4 hours at room temperature, then
Iltem Specification measure. The charge/discharge current is less than 50mA.
Appearance No marked defect
Capacitance Change | Y5V : Within £30%
17 | Humidity Load More than 500MQ or 25Q - F

IR (Whichever is smaller)
0.1 max.(50, 100V)

D.F. 0.125 max.(10, 16, 25V)
0.2 max.(6.3V)

Dielectric Strength No failure

18

High Temperature
Load

The measured values shall satisfy the values in the following
table.

Item Specification
Appearance No marked defect
Capacitance Change | Y5V : Within £30%
LR More than 1,000MQ or 50Q - F
o (Whichever is smaller)
0.1 max.(50, 100V)
D.F. 0.125 max.(10, 16, 25V)
0.2 max.(6.3V)
Dielectric Strength No failure

The voltage treatment shall be given to the capacitor, in which a DC
voltage of *200% the rated voltage is applied for one hour at the
maximum operating temperature £3°C then it shall be set for 48+4
hours at room temperature and the measurement shall be
conducted. Then apply the above mentioned voltage continuously
for 1000%12 hours at the same temperature, remove it from the
bath, and set it for 48+4 hours at room temperature, then measure.
The charge/discharge current is less than 50mA.

*150% for C>10uF

46




This is the PDF file of catalog No.CO2E-5. No.CO2ES5.pdf 99.8.13

BCHARACTERISTICS (REFERENCE DATA)
e SELECTION OF CERAMIC CAPACITORS
When selecting capacitors, consider the DC voltage
characteristics (AC & DC) and aging characteristics.

¢ Capacitance-Temperature Characteristics ¢ Impedance-Frequency Characteristics
Samples : GRM230 Y5V 106Z 10 Equipment : HP4192A
Equipment : HP4284A
Measuring conditions : 1kHz, 1Vr.m.s. 1K
- GRvOYevezis 1
> L TP e GRM235Y5V685216 ||
2 100 B ———————— GRM235Y5V106216 Al
= 0 a N
g S 10 =
5 -20 £
© kel o
S @ <
© 40 £ 1 >
g - S
£ 60 <
g 0.1 NN 4
8 -80 : %3l
s 0.01
< 2y v 20 4 & 80 100 100 1k 10k 100k M 10M
Temperrature (C)
Frequency (Hz)
e Capacitance-DC Voltage Characteristics e Capacitance-AC Voltage Characteristics
Samples : GRM230 Y5V 106Z 10 Samples : GRM230 Y5V 106Z 10
Equipment : HP4284A Equipment : HP4284A
Measuring conditions : 1kHz, 1Vr.m.s. Measuring conditions : 1kHz, 1Vr.m.s.
Applied DC voltage per 30 sec. Applied AC voltage per 30 sec.
20 40
-~ 0 30
& :
5 2
> 20 o 20 —
—
g 40 ©
3 8 | —T
T 60 g2 0
g ™~ g /
© .8 8 a0
-100 -20
2 0 2 4 6 8 10 0 1 2 3 4 5
e el () AC voltage (Vr.m.s.)
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BALLOWABLE RIPPLE CURRENT

(GRM200 SERIES)
Ripple current should be less than "Allowable Ripple

Current Value" shown in the following table .

And temperature rise of the chip surface (AT) should be

below 20C.

When AC and DC voltage are superimposed, keep the
peak value of the voltage within the rated voltage.

e Allowable Ripple Current Value

Rated Voltage : 6.3V
Chip Size 100kHz=f 300kHz=f 500kHz=f
P <300kHz <500kHz <1MHz
GRM225 1.4 Ar.m.s. 1.5 Ar.m.s. 1.6 Ar.m.s.
Rated Voltage : 10V
Chip Size 100kHz=f 300kHz=f 500kHz=f
<300kHz <500kHz =1MHz
GRM220 1.4 Arm.s. 1.5 Ar.m.s. 1.6 Ar.m.s.
GRM230 1.5 Ar.m.s. 1.6 Ar.m.s. 1.6 Ar.m.s.
GRM235 1.7 Ar.m.s. 1.8 Ar.m.s. 2.0 Ar.m.s.
Rated Voltage : 16V
Chip Size 100kHz=f 300kHz=f 500kHz=f
<300kHz <500kHz =1MHz
GRM230 1.5 Ar.m.s. 1.6 Ar.m.s. 1.6 Ar.m.s.
GRM235 1.7 Ar.m.s. 1.8 Ar.m.s. 2.0 Ar.m.s.
Rated Voltage : 25V/50V
Chip Size 100kHz=f 300kHz=f 500kHz=f
P <300kHz <500kHz <1MHz
GRM235 2.0 Arm.s. 2.2 Arm.s. 2.2 Arm.s.
GRM240 2.0 Ar.m.s. 2.2 Ar.m.s. 2.2 Ar.m.s.
Rated Voltage : 100V
Chip Size 100kHz=f 300kHz=f 500kHz=f
<300kHz <500kHz =<1MHz
GRM235 1.6 Ar.m.s. 1.7 Ar.m.s. 1.8 Ar.m.s.
|
Vo tige ™ Z/Ripple Voltage
Rated P - - _.--¥__  ,—DCVoltage
Voltage [~=--~ Dbk =T N
» Time
(sec.)

No.CO2E5.pdf 99.8.13
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MONOLITHIC CERAMIC CAPACITOR

For Ultrasonic Sensor

Temperature Compensating Type GRM ZLM Series

BFEATURES
1. Proper to compensate for ultrasonic sensor.
2. Small chip size and high cap. value.

BAPPLICATION
e Ultrasonic sensor
(Back sonar, Corner sonar and etc.)

HPART NUMBERING
(**Please specify the part number when ordering)

€x) [ GRMA40 |[zLm|[102][K][100]]  |[PT]
o e 6 0 6 060 0

OType @Rated Voltage

@Temperature Characteristics @®Murata's Control No.

©Capacitance @Packaging

OcCapacitance Tolerance

@TYPE AND DIMENSIONS

T

& &
i @ o
&y & &
¥y @ &
v, @,
& .
Ay a &
,,t.
©CAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)
102 1,000 152 1,500
OCAPACITANCE TOLERANCE
Code Cap. tolerance
K +10%
ORATED VOLTAGE
Code DC Rated voltage
100 100V

@PACKAGING CODE

**Please refer to the specifications on next page.

— Code Packaging
Lf—J LTJ PB Bulk packaging in a bag
PT Tape carrier packaging
Type Dimensions (mm)
(E1A Code) . W = . . BCAPACITANCE RANGE TABLE i oF)
2.0+0.1 1.25+0.1 .8510.1 . . .7 min. . .
GRMA40 (0805) 00 530 0.85+0 0.2t0 0.7 | 0.7 min Type DC Rated Voltage (V) Temp. Char
ZLM
@TEMPERATURE CHARACTERISTICS GRM40 100 1,000, 1,500
Code Temp. Coeff.* Temp. Range |Reference Temp,
ZLM —4700ppm/C | —25°C to +85C 20°C

ETHICKNESS AND PACKAGING TYPES/QUANTITY

Bulk Taping
(pcs./bag) (pcs./@1l78mm reel)

Type | Thickness: T (mm)

GRM40 0.85%0.1 1,000 4,000
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No.

Item

Specification

Test Method

Operating
Temperature Range

—25%C to +85C

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, shall 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 shall 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)

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

The insulation resistance shall be measured with a DC voltage
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. shall be measured at 20°C with 1+0.1kHz in
frequency and 1+0.2Vr.m.s. in voltage.

Capacitance
Temperature
Characteristics

Within —4,700 +3-258 ppm/‘C (at —25 to +20%)
Within —4,700 *5%%0 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 shall be
within the specified tolerance for the temperature coefficient.

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

Step Temperature (C)
1 20+2

-25+3
202
85+3
20+2

a b iw N

10

Adhesive Strength
of Termination

No removal of the terminations or other defects shall occur.

Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1g using a eutectic solder. Then apply 10N force in the
direction of the arrow.

The soldering shall be done either with an iron or using the reflow
method and shall be conducted with care so that the soldering is
uniform and free of defects such as heat shock.

Solder resist

Baked electrode or
copper foil

Fig. 1g

Type a b c
GRM40 1.2 4.0 1.65
(inmm)

11

Appearance

No defects or abnormalities.

Capacitance

Within the specified tolerance.

Vibration

Resistance D.E.

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 shall 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, shall be traversed in
approximately 1 minute. This motion shall be applied for a period
of 2 hours in each 3 mutually perpendicular directions (total of 6
hours).

12

Deflection

No cracking or marking defects shall occur.

20 , 50 Pressurizing
speed : 1.0mm/sec.
‘Pressurize

Flexure : =1

Capacitance meter

R
T

Fig. 3g

Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2g using a eutectic solder. Then apply a force in the direction
shown in Fig.3g. The soldering shall be done either with an iron
or using the reflow method and shall be conducted with care so
that the soldering is uniform and free of defects such as heat

shock. b
= 4.5

20

t:1.6mm

Type a b ©
GRM40 1.2 4.0 1.65
(in mm)
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No. Iltem Specification Test Method
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
Solderability of N . ) rosin (JI1S-K-5902) (25% rosin in weight proportion). Preheat at 80
i3 o Y 75% of the terminations is to be soldered evenly and continuously. (D ) (25% ght p p . ) .
Termination to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C.
Appearance | No defects or abnormalities. Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
Capacitance - capacitor in a eutectic solder solution at 270+5°C for 10+0.5
. Within +7.5% .
Resistance | Change seconds. Let sit at room temperature for 24+2 hours , then
14 | to Soldering | D.F. 0.01 max. measure.
Heat I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric
No fail
Strength o fature
Appearance | No defects or abnormalities. Fix the capacitor to the supporting jig in the same manner and
Capacitance Within 7 5% under the same conditions as (11).
Change Perform the five cycles according to the four heat treatments
Temperature | D.F. 0.01 max. listed in the following table. Let sit for 24+2 hours at room
15| Cycle I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) temperature, then measure.
Dielectri Step 1 2 B 4
IEIECHC | \ 6 failure Temp. (C) -2528 Room Temp. 8523 Room Temp.
Strength Time (min) | 30+3 2103 30£3 2t03
Appearance | No defects or abnormalities. Sit the capacitor at 40£2°C and 90 to 95% humidity for 500+12
. Capacitance Within +12.5% hours. '
Humidity,| Change Remove and let sit for 24+2 hours at room temperature, then
16 | Steady |D.F. 0.02 max. measure.
State I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric No failure
Strength
Appearance | No defects or abnormalities. Apply the rated voltage at 40£2°C and 90 to 95% humidity for
Humidity Capacitance Within 412.5% 500%12 hours. Remove and let sit for 241.2 hours at room '
17 Load Change temperature, then measure. The charge/discharge current is less
D.F. 0.02 max. than 50mA.
I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Appearance | No defects or abnormalities. Apply 200% of the rated voltage for 1,000+12 hours at 85+3C.
’ " ; +
High Capacitance Within 4£12.5% Let sit for 24_.2 hours at room_temperature, then measure.
18 | Temperature | Change The charge/discharge current is less than 50mA.
Load D.F. 0.02 max.
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
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MONOLITHIC CERAMIC CAPACITOR

For Wire-bonding/Die-bonding, MLC Micro Chip GM250 Series

BFEATURES

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

3. High density mounting : g
~w
BAPPLICATION -
¢ Optical device for telecommunication ’
* IC, IC package built-in ‘/ P
¢ Measuring equipment i '

HPART NUMBERING
(**Please specify the part number when ordering)

€x) [ GM250 |[x7R][102][m][16][  |[PM]

O © © 006 6 o

©CAPACITANCE (Ex.)

Code Capacitance (pF) Code Capacitance (pF)
OType ®Rated Voltage 102 1,000 103 10,000
@Temperature Characteristics @®Murata's Control No. 152 1,500 104 100,000
®Capacitance @Packaging
OcCapacitance Tolerance
OCAPACITANCE TOLERANCE
Code Tol.
0TYPE AND DIMENSIONS Y 120%
+58%
L W Z 2070
|
1._ ORATED VOLTAGE
A Code DC Rated voltage (V)
50 50
16 16
10 10
@PACKAGING CODE
Code Packaging
Dimensions (mm) PM Bulk packaging in a tray (400 pcs./tray)
Type
L W T
GM250 0.5+0.05 0.5+0.05 0.35+0.05 B CAPACITANCE RANGE TABLE (in pF)
N N . Temp. Char. X7R Y5V
GM260 0.840.05 0.840.05 0.5%0.05 Type™_DCRatedVolage T = T e
1 1 4,7
GM250 '0020’206500' 470 15,000 ' ](_)(())’o?)‘(?oo
@TEMPERATURE CHARACTERISTICS : '
Code Cap. Change | Temp.Range |Reference Temp. GM260 10,000 — 100,000 47,000
X7R +15% —55 to +125°C 25C
Y5V +35% —30to + 85T 25°C
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No. Item Specification Test Method
1 Operating X7R : =55C to +125C
Temperature Range | Y5V : —30°C to +85C
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, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormality. Visual inspection.
4 | Dimensions See the previous pages. Visual inspection.
No failure shall be observed when a voltage of 250% of the rated
5 | Dielectric Strength | No defects or abnormality. voltage is applied between the both terminations for 1 to 5
seconds, provided the charge/discharge current is less than 50mA.
. . The insulation resistance shall be measured with a DC voltage
Insulation Resistance . )
6 (R) 10,000MQ min. not exceeding the rated voltage at normal temperature and
humidity and within 2 minutes of charging.
7 | Grmmeares Within the specified tolerance. The capacitance shall be megsured at 25°C with 1+0.1kHz in
frequency and 1+0.2Vr.m.s. in voltage.
Bt Fasiar X7R : 0.035 max. D.F. shall be measured under the same conditions at the
8 (DF) Y5V : 0.09 max. (for 16V) capacitance.
o :0.125 max. (for 10V)
The range of capacitance change in reference to 25°C within the
Capacitance Char. Temp. Range | Reference Temp. Cap.lcr.]ange Rate temperature range shown in the table shall be within the specified
X7R —55 to +125C 25C Within+15%
9 | Temperature Y5V | —30to+ 85C 25¢ Withintz2% | | o 0°s
Characteristics — The capacitance change shall be measured after 5 min. at each
specified temperature stage.
MIL-STD-883 Method 2011 Condition D
Bond . . Mount the capacitor on a gold metallized alumina substrate with Au-
Pull force : 3.0g min. ) )
Vechanical Strength Sn (80/20) and bond a 20pm (0.0008 inch) gold wire to the
10 Strength capacitor terminal using an ultrasonic wedge bond. Then, pull wire.
Die Shear MIL-STD-883 Method 2019
Strength Die Shear force : 200g min. Mount the capacitor on a gold metallized alumina substrate with
Au-Sn (80/20). Apply the force parallel to the substrate.
. Ramp frequency from 10 to 55Hz then return to 10Hz all within 1
Appearance | No defect nor abnormality. ) ’ ) ;
minute. Amplitude : 1.5 mm (0.06 inch) max. total excursion.
11 Vibrgtion Capacitance | Within the specified tolerance. Apply thi's motiqn fou" a period of 2 hours in each of 3 mutually
Resistance perpendicular directions (total 6 hours).
X7R : 0.035 max.
D.F. Y5V : 0.09 max. (for 16V)
: 0.125 max. (for 10V)
The measured values shall satisfy the values in the following | The capacitor shall be set for 48+4 hours at room temperature
table. after one hour heat of treatment at 150 *$°C, then measure for
ltem Specification the initial measurement. Fix the capacitor to the supporting jig in
Appearance No marked defect the same manner and under the same conditions as (11) and
Capacitance Change XT7R -eeeees W_ith_ini?.S% conducF the five cyt?les accordingl to the temperatures and time
12| Temmarmae Gk Y5V e Within£20% shown in the following table. Set it for 48+4 hours at room
L.R. More than 10,000MQ temperature, then measure.
XTR -eeeee 0.035 max.
D.F. Y5V -+ 0.09 max.(for 16V) Step | 1 C S 4
0.125 max.(for 10V) Temp. () Min. Operflct)lng Room |Max. Opeiitmg Room
Dielectric Strength No failure - - Temp. -5 Temp. Temp. o Temp.
Time (min.) 30+3 2t03 30+3 2t03
The measured values shall satisfy the values in the following | Set the capacitor for 50012 hours at 40+20°C, in 90 to 95%
table. humidity.
ltem Specification Take it out and set it for 4844 hours at room temperature, then
Appearance No marked defect measure.
- Capacitance Change XIR oo W_|th_|ni-12.5%
13 Humidity Y5V« Within+30%
(Steady State) I.R. More than 1,000MQ
XTR »eeeees 0.05 max
D.F. YBV e 0.125 max.(for 16V)
0.15 max.(for 10V)
Dielectric Strength No failure
The measured values shall satisfy the values in the following | Apply the rated voltage for 500+12 hours at 40+£20°C, in 90 to
table. 95% humidity and set it for 48+4 hours at room temperature, then
ltem Specification measure. The charge/discharge current is less than 50mA.
Appearance No marked defect ¢ Initial measurement for Y5V
. XTR +ooeeee Within+12.5% Perform a heat treatment at 150 *, 3 °C for one hour and then let
14 | Humidity Load Capacitance Change Y5V - Within£38% sit for 48%4 hours at room temperature. Perform the initial
I.R. More than 500MQ measurement.
XTR oo 0.05 max
D.F. YBV e 0.125 max.(for 16V)
0.15 max.(for 10V)
Dielectric Strength No failure
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No. Item Specification Test Method
The measured values shall satisfy the values in the following | A voltage treatment shall be given to the capacitor, in which a DC
table. voltage of 200% the rated voltage is applied for one hour at the
T Specification maximum operating temperature £3°C then it shall be set for 48+4
Appearance No marked defect hours at room temperature and the initial measurement shall be
. Capacitance Change | </ " Within£12.5% conducted. ) ,
15 High Temperature Y5V e Within£33% Then apply the above mentioned voltage continuously for 1000+12
Load I.R. More than 1,000MQ hours at the same temperature, remove it from the bath, and set it
X7R oo 0.05 max. for 48+4 hours at room temperature, then measure. The
D.F. 4\ AR 0.125 max.(for 16V) charge/discharge current is less than 50mA.

0.15 max.(for 10V)

Dielectric Strength No failure

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

Capacitor Gold wire

o o [ Die bond Gold land

Alumina substrate

/ /

Alumina substrate Gold land
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MONOLITHIC CERAMIC CAPACITOR

Capacitor Array GNM Series

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

BAPPLICATION
¢ General electronic equipment

BPART NUMBERING
(*Please specify the part number when ordering)

™y
) [awso-s01 coo [108][ 3 |50l |
o o 6 06 0 0
OType @Rated Voltage
@Temperature Characteristics @®Murata's Control No.
be ) @©CAPACITANCE (Ex.)
©Capacitance @Packaging - i
@cCapacitance Tolerance Code Capacitance (pF) Code Capacitance (UF)
100 10 103 0.01
472 4,700 154 0.15
@TYPE AND DIMENSIONS
: L | : w | OCAPACITANCE TOLERANCE
Code Tol. Capacitance range
H ‘ ‘ ‘ ‘ ‘ ‘ H ‘ "’ D +0.5pF COG, 10pF
J + 5% COG, Over 10pF
K +10% COG/X7R, Over 10pF
N N M +20% X7R
z +35% Y5V
N N N N
ORATED VOLTAGE
Code DC Rated voltage (V)
16 16
Type Dimensions (mm) 25 25
(EIA Code) L w T 50 50
GNM30-401 100 100
(1206) 3.2+0.15 1.6£0.15 0.8+0.1
@PACKAGING CODE
@TEMPERATURE CHARACTERISTICS Code Packaging
eTemperature Compensating Type PB Bulk packaging in a bag
Code CoG SL PT Tape carrier packaging
Temp. range —55 to +125C —55 to +85C
Temp. coeft. [ppm/c) 020 +35000 1,00 EMTHICKNESS AND PACKAGING TYPES/QUANTITY
) ) Bulk Taping
e Temperature Compensating Type Type | Thickness:T(mm)|  (,cq/bag)  |(pcs./gL78mm reel)
Code X7R Y5V GNM30-401 0.8+0.1 1,000 4,000
Temp. range —55 to +125C —30to +85C
Cap. Change (%) +15 +32
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BCAPACITANCE RANGE TABLE

Type

GNM30-401

Temp. Char.

C0G

X7R

Y5V

C Rated Voltage (V)
Cap. (pF)

50

100

100

50

25

16

100

50

16

10

11

12

13

15

16

18

20

22

24

27

30

33

36

39

43

a7

51

56

62

68

75

82

91

100

110

120

130

150

160

180

200

220

240

270

300

330

360

390

470

560

680

820

1,000

1,200

1,500

1,800

2,200

2,700

3,300

3,900

4,700

N O O O O

5,600

6,800

8,200

10,000

12,000

15,000

18,000

22,000

]

27,000

33,000

]

39,000

47,000

]

68,000

100,000

150,000
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Specification
No. Ity . . . Test Method
© em Tempergture High Dielectric Constant Type estvetho
Compensating Type
Operating X7R : -55to +125C
1 CO0G : —55 to +125C
Temperature Range ° Y5V : -30to + 85C
The rated voltage is defined as the maximum voltage which may be
. applied continuously to the capacitor.
2 | Rated Volt See th . - ] .
ated voltage ee the previous pages When AC voltage is superimposed on DC voltage, V** or V°*, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 300% of the rated voltage
. . . C0G 250% of the rated volt; X7R and Y5V) i lied
5 | Dielectric Strength | No defects or abnormalities. ( )or ’ o_ (_-:‘ra ed voltage ( an ) ) Is applie
between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (R) More than 10,000MQ or 500Q - F (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and
o within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q/D.F. shall be measured at 25°C at the
Char. 25V min. 16V frequency and voltage shown in the table.
o 30pF min. - Q=1,000 X7R| 0.025max. | 0.035max. Char. .
g | Q/Dissipation Factor 3QpF mlax.lz Q2400+20C|[v5v | 0.05 max. | 0.07 max. - CoG '
(225 c: N('):mma Capacitance Frequency 1+0.1MHz 1+0.1kHz
(PF) Voltage 0.5 to 5Vr.m.s. 1+0.2Vr.m.s.
The capacitance change shall be measured after 5 min. at each
Ch Temp. | Reference cap. specified temperature stage
Capacitance| Within the specified @r| Range. | Temp. | Change (1p) o eratfre . enga{in o
Change tolerance. (Table A-5) X7R |-55t0 +125¢C .. | Within+15% P pensating fype )
25C T The temperature coefficient is determined using the
Y5V |—30to + 85T Within =55 % A . ’
capacitance measured in step 3 as a reference. When cycling
Temperature| Within the specified the temperature sequentially from step 1 through 5, the
Coefficient | tolerance. (Table A-5) capacitance shall be within the specified tolerance for the
temperature coefficient and capacitance change as Table A-5.
The capacitance drift is calculated by dividing the differences
Capacitance between the maximum and minimum measured values in the
9 | Temperature step 1, 3 and 5 by the cap. value in step 3.
Characteristics Step Temperature (C)
1 2542
Capacitance | Within £0.2% or £0.05pF 2 -55+3
Drift (Whichever is larger) 3 252
4 12543
5 252
(2) High Dielectric Constant Type
The ranges of capacitance change compared with the 25°C
value over the temperature ranges shown in the table shall be
within the specified ranges.
No removal of the terminations or other defects shall occur. Solder the capacitor to the test jig (glass epoxy board) shown in
b Fig. 1h using a eutectic solder. Then apply 5N force in parallel
a with the test jig for 10+1 sec.
— j — © The soldering shall be done either with an iron or using the reflow
Sl S ras o jl me_zthod and shall be conducted with care so that the soldering is
10 o o O S uniform and free of defects such as heat shock.
of Termination el
o= — = Type a b c d
— F—r GNM30-401 0.8 25 0.4 0.8
L; Solder resist (in mm)
. Copper foil
Fig. 1h
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10). The
char 25V min. 16V capacitor shall be subjected to a simple harmonic motion having
Vibration 30pF min. : Q1000 X7R | 0.025 max. 0.035 max. a total amplitude of '1.5mmj the frequency being varied uniformly
11 ) . Y5V | 0.05 max 0.07 max between the approximate limits of 10 and 55Hz. The frequency
Resistance 30pF max. : Q=400+20C : : : : .
Q/D.F. ) ) range, from 10 to 55Hz and return to 10Hz, shall be traversed in
C : Nominal Capacitance . . ) . . .
©oF) approximately 1 minute. This motion shall be applied for a period
P of 2 hours in each 3 mutually perpendicular directions (total of 6
hours).
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Specification
No. Item Temperature . . . Test Method
P . u High Dielectric Constant Type
Compensating Type
No cracking or marking defects shall occur. Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2h using a eutectic solder. Then apply a force in the direction
shown in Fig.3h. The soldering shall be done either with an iron
or using the reflow method and shall be conducted with care so
. that the soldering is uniform and free of defects such as heat
20 , 50 Pressurizing
speed : 1.0mm/sec. shock.
‘Pressurize
R230
—  _ __—— | =-2,540.05
N J«»to.sto .05 4
12 | Deflection Flexure : <1 uof:n—:-i ?
gl =g
Capacitance meter p 20 pi
45 45
T
Fig. 3h 100 |
I 1
= : Copper foil
mm : Solder resist
Fig. 2h t =1.6mm

13

Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at 80
to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C.

Resistance to
Soldering Heat

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

Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
capacitor in a eutectic solder solution at 270+5%C for 10+0.5
seconds. Let sit at room temperature for 24+2 hours

Appearance | No marking defects (temperature compensating type) or 48+4 hours (high dielectric
Capacitance | Within £2.5% or £0.25pF | X7R =+ Within+7.5% constant type), then measure.
Change (Whichever is larger) Y5V« Within+20%
14 30pF and over : Q=1,000 . B R « Initial measurement for high dielectric constant type
30pF and below : C):(;; 0 025mm. 0.035 Perform a heat treatment at 150 *, 3 °C for one hour and then let
Q/D.F. Q=400+20C : max. : max. sit for 484 hours at room temperature. Perform the initial
. . Y5V | 0.05 max. 0.07 max.
C : Nominal Capacitance measurement.
(PF)
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Di i .
lelectric No failure
Strength
Temperature Cycle | The measured and observed characteristics shall satisfy the Fix the capacitor to the supporting jig in the same manner and
specifications in the following table. under the same conditions as (10). Perform the five cycles
according to the four heat treatments listed in the following table.
Appearance | No marking defects Let sit for 24+2 hours (temperature compensating type) or 48+4
Capacitance | Within £2.5% or £0.25pF | X7R =+ Within+7.5% hours (high dielectric constant type) at room temperature, then
Change (Whichever is larger) Y5V woeeee Within+20% measure.
30pF and 1 Q=1,000 -
15 30pF :Ed g\éi)rw_o Char 25V min. 16V Step 1 2 3 4
P ) X7R | 0.025 max. 0.035 max. o~ | Min. Operating| Room |Max. Operating| Room
Q/D.F. Q=400+20C Temp. (C) o s
C - Nominal C ) Y5V | 0.05 max. 0.07 max. Temp. 3 Temp. Temp. g Temp.
| "’:’;“'“a apacitance Time (min) | 30+3 2103 30+3 2103
p
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) « Initial measurement for high dielectric constant type
. . Perform a heat treatment at 150 2, °C for one hour and then let
Dielectric ) . .
No failure sit for 484 hours at room temperature. Perform the initial
Strength
measurement.
Humidity, The measured and observed characteristics shall satisfy the Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
Steady State specifications in the following table. hours.
Appearance | No marking defects Remove and let sit for 24+2 hours (temperature compensating
Capacitance | Within 5% or +0.5pF XTR weeveee Within£12.5% type) or 48+4 hours (high dielectric constant type) at room
Change (Whichever is larger) Y5V seeeee Within+30% temperature, then measure.
30pF and over : Q=350 25V T 16V
10pF and over, Char min.
16 X7R | 0.05 max. 0.05 max.
30pF and below :
s Y5V | 0.075 max. 0.1 max.
OIDF Q=275+32C
o 10pF and below :
Q=200+10C
C : Nominal Capacitance
(PF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
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Specification
No. Item Tempergture High Dielectric Constant Type Test Method
Compensating Type
Humidity Load The measured and observed characteristics shall satisfy the Apply the rated voltage at 40+2°C and 90 to 95% humidity for
specifications in the following table. 500%12 hours. Remove and let sit for 24+2 hours (temperature
Appearance | No marking defects compensating type) or 48%4 hours (high dielectric constant type)
Capacitance | Within £7.5% or £0.75pF | X7R - Within+12.5% at room temperature, then measure. The charge/discharge
Change (Whichever is larger) Y5V oo Within+£30% current is less than 50mA.
17 30pF and over: Q=200 |12 25y min, Y
obF. 30pF a”g:i'(;’(‘)’i@c X7R| 0.05 max. | 0.05max.
- 3 Y5V | 0.075 max. 0.1 max.
C : Nominal Capacitance
(PF)
I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric )
Strength No failure
High Temperature The measured and observed characteristics shall satisfy the Apply 200% of the rated voltage for 1,000+12 hours at the
Load specifications in the following table. maximum operating temperature £3°C. Let sit for 24+2 hours
Appearance | No marking defects (temperature compensating type) or 48+4 hours (high dielectric
Capacitance | Within £3% or +£0.3pF XTR oo Within+12.5% constant type) at room temperature, then measure.
Change (Whichever is larger) Y5V seeeee Within+30% The charge/discharge current is less than 50mA.
30pF and over : Q=350 Char 257 . 16V N . . .
10pF and over, X7R | 0.04 max. 0.05 max. eInitial measurement for high dielectric constant type. .
18 30pF and below : v5v | 0.075 max. 0.1 max. Apply ?OO% of the rated DC voltage for one holur at the maximum
QID.E. Q=275+3-C operating temperature +3°C. Remove and let sit for 48+4 hours at
10pF and below : room temperature. Perform initial measurement.
Q=200+10C
C : Nominal Capacitance
(PF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric )
Strength No failure
Table A-5
Capacitance Change from 25°C (%)
Char. Temp, Coeff. —55C —30C —10C
(ppm/C) Note 1 - - -
Max. Min. Max. Min. Max. Min.
CoG 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.
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Low ESL Wide Width Type LL Series
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BFEATURES
1. Low ESL, good for noise reduction for high frequency.
2. Small, high cap.

BAPPLICATION
¢ High speed micro processor
¢ High frequency digital equipment

BPART NUMBERING

S

s>

. . oy
(**Please specify the part number when ordering) -~®
1 [LLos0s | [x7w] 108 ] 50l |
(1] e 6 06 0 0
T Rated Volt
orype » ORated Voltage OCAPACITANCE (Ex.)
@Temperature Characteristics @®Murata's Control No. cod = - o5 cod c - e
. ) ode apacitance (p ode apacitance (U
QCapaCftance @Packaging i 4.700 T 0.22
OcCapacitance Tolerance 103 10.000 105 1
@TYPE AND DIMENSIONS
OCAPACITANCE TOLERANCE
L w Code Tol. Applied Temp. char.
‘ ‘ - K +10% X7R
M +20% X7R, Z5U
z +25% Z5U, Y5V
@RATED VOLTAGE
Code DC Rated voltage (V)
16 16
25 25
- - 50 50
T Dimensions (mm)
ype
L W T
LLO306 0.8 +0.1 1.6+0.1 0.6 max. epACKAGlNG CODE
LLO508 1.25+0.1 2.0%+0.1 1.0 max. Code Packaging
+
LL0612 1.6 +0.15 3.240.15 (1)'1518'1 PB Bulk packaging in a bag
— PT Tape carrier packaging

@TEMPERATURE CHARACTERISTICS

Code Cap. Change Temp. Range Reference Temp.
X7R +15% —55to +125C

Z5U +22% +10to + 85C 25C

Y5V +22% —30to + 85T
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BCAPACITANCE RANGE TABLE

Type LL0306 L0508 LL0612
Temp. Char. X7R 75U Y5V X7R 75U Y5V X7R 750 Y5V

-~ (pi)Ra‘edV"“age[v) 50 | 25 | 16 | 10 | 50 | 25 | 50 | 25 | 16 | 50 | 25 | 16 | 10 | 50 | 25 | 50 | 25 | 16 | 50 | 25 | 16 | 10 | 50 | 25 | 50 | 25 | 16

2,200
2,700
3,300
3,900

4,700
5,600
6,800
8,200

10,000 ﬂ

12,000
15,000 LTI
18,000
22,000 [ ] [ ]
27,000
33,000 []
39,000
47,000 [ ]
56,000
68,000 [] LTI
82,000
miRIl
120,000

150,000 D D

180,000

220,000 [ ]
270,000
330,000 []
470,000 Zlll

560,000
680,000
1,000,000
1,500,000
2,200,000

]
W
]

]
Y
]
]

N

ETHICKNESS AND PACKAGING TYPES/QUANTITY

. . Bulk Taping
W2 || Vel giiess: 3 (uli) (pcs./bag) (pcs./@178mm reel)
LL0306 | [ ]T:0.6 max. 1,000 4,000
LL0508 | [ ]T:1.0max. 1,000 4,000
[ ]T7:0740.1 1,000 4,000
LL0612 [—
T:1.15+0.1 1,000 3,000
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No.

Item

Specification

Test Method

Operating
Temperature Range

X7R : =55 to +125C
Z5U : +10C to + 85T
Y5V : —30C to + 85C

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

Termination

2 | Rated Volt See th i . . . .
ated voltage ee Ihe previous pages When AC voltage is superimposed on DC voltage, V** or V*#, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 250% of the rated voltage is
5 | Dielectric Strength | No defects or abnormalities. applied between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (lR) More than 10,000MQ or 500Q - F (Whichever is smaller) not exceeding the rated voltage at 25°C and 75%RH max. and
o within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/D.F. shall be measured at 25°C at the frequency
Char. S5V T 16V and voltage shown in the table.
o X7R 0.025 max. 0.035 max. X7R - Y5V Z5U
8 '(3'35')Pa“°“ IR z5U 0.025 max. - Frequency 120.1kHz 1+0.1kHz
D.F. Volt 1+0.2Vr.m.s. 0.5+0.05Vr.m.s.
Y5V 005 max. 0.07 max. (C<1.0pF) oltage
0.09 max. (C=1.0uF)
c it Char. | Temp. Range (C) | Reference Temp. | Cap. Change. The rtf;ngtes of cai)a(:ltance cha;]nge CpTﬁarteil\Nm; tf:lebZS (?ﬂ\:.alue
apacitance 7R 55 t0 +125 Within£15% over the A §mpera ure ranges shown in the table shall be within
9 | Temperature 75U +10to + 85 25 Within+22%/—56% the specified ranges.
Characteristics Y5V —30t0+ 85 Within+229%/—82% The capacitance change shall be measured after 5 min. at each
specified temperature stage.
No removal of the terminations or other defects shall occur. Solder the capacitor to the test jig (glass epoxy board) shown in
c Fig. 1i using a eutectic solder. Then apply 10N* force in the
direction of the arrow.  *5N:LL0306
R The soldering shall be done either with an iron or using the reflow
1o Aaesesungn | | U OO e o 1 e o e s
of Termination A 1 9 /4 7 .
o N . Type a b ©
7 T 71 71 VA ] Solderresist LLO306 0.3 1.2 2.0
Baked electrode or LLO508 0.6 1.6 2.4
Fig. 1i copper foil LL0612 1.0 3.0 3.7
(in mm)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board) in the
Capacitance | Within the specified tolerance. same manner and under the same conditions as (10). The
Char. 257 i, 16V capac||tor sTaII(jbe ;:uleSected Lo a;smple hagm'omc mozon r'wfavmlg
Vibration X7R 0.025 max. 0.035 max. a total amplitude o L mmj t.e requency being varied uniformly
11 . _ between the approximate limits of 10 and 55Hz. The frequency
Resistance Z5U 0.025 max. /
D.F. range, from 10 to 55Hz and return to 10Hz, shall be traversed in
0.07 max. (C<1.0pF)
Y5V 0.05 max. 0.09 max. (C=1.0uF) approximately 1 minute. This motion shall be applied for a period
of 2 hours in each 3 mutually perpendicular directions (total of 6
hours).
No crack or marked defect shall occur. Solder the capacitor to the test jig (glass epoxy boards) shown in
Fig.2i using a eutectic solder. Then apply a force in the direction
shown in Fig.3i. The soldering shall be done either with an iron or
using the reflow method and shall be conducted with care so that
the soldering is uniform and free of defects such as heat shock.
20 ,50 Pressurizing b
speed : 1.0mm/sec. ™ ®.5
#Pressurize
R230
ST oo e [ 2
12 | Deflection u
Flexure : =1 a X
100 t:1.6mm
Capacitance meter Fig- 2i
45 | 45
T
Fig. 3i Type a b ©
LLO306 0.3 1.2 2.0
LLO508 0.6 1.6 2.4
LLO612 1.0 3.0 3.7
(in mm)
Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
Solderability of - . . in (JIS-K-5902) (25% rosin i ight tion). Preheat at 80
13 olderability o 75% of the terminations is to be soldered evenly and continuously. rosin ( ) (25% rosin in weight proportion). Preheat &

to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C.
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No. Iltem Specification Test Method
Appearance | No defects or abnormalities. Preheat the capacitor at 120 to 150°C for 1 minute. Immerse the
Capacitance | X7R : Within£7.5% capacitor in a eutectic solder solution at 2705 for 10+0.5
Change Z5U - Y5V : Within®20% seconds. Let sit at room temperature for 4844 hours , then
Char. 25V min. 16V measure.
Resistance X7R 0.025 max. 0.035 max. "
14 | o Soldering | D.F. 75U 0.025 max. — eInitial measurement. ol
Heat 0.07 max. (C<1.0pF) Perform a heat treatment at 150 -, ¢ °C for one hour and then let
Y5V 0.05 max. 0.09 max. (C=1.0uF) sit for 48+4 hours at room temperature. Perform the initial
measurement.
IL.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dielectric .
Strength No failure
Appearance | No defects or abnormalities. Fix the capacitor to the supporting jig in the same manner and
Capacitance| X7R - Within£7.5% under the same conditions as (10).
Change Z5U - Y5V : Within20% Perform the five cycles according to the four heat treatments
Char. 5V min. Tov listed in the following table. Let sit for 48+4 hours at room
7R 0.025 max. 0.035 max. temperature, then measure.
Temperature D.F. Z5U 0.025 max. - Step 1 2 3 4
0.07 max. (C<1.0uF) . . |Min. Operating] Room [Min. Operating] Room
o Cycle W 0.05 max. 0.09 max. (C=1.0uF) Temp. () Tem?)._*g ’ Temp. Temz.fg ’ Temp.
- - Time (min.) 303 2t03 30+3 2t03
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
eInitial measurement.
Dielectric No failure Perform a heat treatment at 150 f18°c for one hour and then let
Strength sit for 48%+4 hours at room temperature. Perform the initial
measurement.
Appearance | No defects or abnormalities. Sit the capacitor at 40£2°C and 90 to 95% humidity for 500+12
Capacitance | X7R : Within£12.5% hours.
Change Z5U . Y5V : Within+30% Remove and let sit for 48+4 hours at room temperature, then
B Char. 25V min. 16V measure.
! X7R 0.05 max. 0.05 max.
16 :::ldy D.F 75U 0.05 max. -
0.1 max. (C<1.0pF)
YoV 0.075 max. 0.125 max. (C=1.04F)
IL.R. More than 1,000MQ or 50Q . F (Whichever is smaller)
Appearance | No defects or abnormalities. Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capacitance | X7R : Within£12.5% 500%12 hours. Remove and let sit for 48+4 hours at room
Change Z5U . Y5V : Within£30% temperature, then measure. The charge/discharge current is less
Char. 25V min. 16V than 50mA.
o X7R 0.05 max. 0.05 max.
17 ['Z;"('jd'ty D.F. 75U 0.05_max. -
0.1 max. (C<1.0pF)
Y5V 0.075 max. 0.125 max. (C=L.04F)
I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric .
Strength No failure
Appearance | No defects or abnormalities. Apply 200% of the rated voltage for 1,000+12 hours at maximum
X7R : Withint12.5% operating temperature +3°C. Let sit for 48+4 hours at room
Capacitance | Z5U : Within+30% temperature, then measure.
Change Y5V : Within£30% (C<1.0pF) The charge/discharge current is less than 50mA.
Within*33% (C=1.0uF)
High Char. 25V min. Y :”'“Ia' meoasurfer:em'
10| TS X7R 005 max. 0.05 max. pp.y 200% of tl .e rated DC voltage Ofor one hours at the
Load DE. 75U 0.05 max. — maximum operatlrjg temperature £3°C.
0.1 max. (C<1.0pF) Remove and let sit for 48+4 hours at room temperature. Perform
Y5V 0.075 max. 0.125 max. (C=1.0uF) initial measurement.
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric .
Strength No failure
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MONOLITHIC CERAMIC CAPACITOR

Solder Coated Type

GRH/RPN70O0 Series ; High-frequency Type

BFEATURES

1. Negligible inductance is achieved by its monolithic
structure so the series can be used at frequencies above
1GHz.

2. Nickel barriered terminations of GRH type improve
solderability and decrease solder leaching.

3. GRH706/GRH708 type is designed for both flow and
reflow soldering and GRH710 type is designed for reflow
soldering.

4. RPN type capacitors withstand at high temperatures
because ribbon leads are attached with silver paste.

5. RPN type capacitors are easily soldered and are
especially well suited in applications where only a
soldering iron can be used.

BAPPLICATION
High-frequency and high-power circuits

BPART NUMBERING
(*kPlease specify the part number when ordering)

€x) [GRH710|[coG|[151][ J][200]]  |[PB]
(1] ® 6 0 6 0 0

OType ©Rated Voltage

@Temperature Characteristics @®Murata's Control No.

©Capacitance @Packaging

OCapacitance Tolerance

@TYPE AND DIMENSIONS

@TEMPERATURE CHARACTERISTICS

Code Temp. Coeff. Temp. Range |Reference Temp,|
C0G 0+30ppm/C | —55C to +125C 25°C
©OCAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)

010 1 220 22
1R5 1.5 471 470
OCAPACITANCE TOLERANCE
Code © D J
Cap. tolerance +0.25pF +0.5pF +5%
Cap. range C=5pF 5pF<C=10pF 10pF<C
ORATED VOLTAGE
Code DC Rated voltage (V)
50 50
100 100
200 200

@PACKAGING CODE

Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging (for only GRH type)
BEMARKING

Marking is omitted from GRH706, GRH708 and GRH710.
For the RPN710, the actual number is marked if less than
100pF and the three digit code is marked if 100pF or over.

Chip Type e g e
(GRH) T
7 7Y T
0 9 ) V-
P -
Microstrip Type
(RPN) L
I
©
il :
\ 10+1 | | 10+1 \
—t
-
% E T 1 Silver ribbon leads.
0.1
(inmm)
Type Dimensions (mm)
L W T e g
GRH706 1.25%835| 1.0 *3:3| 1.2max. | 0.15min. | 0.3 min.
GRH708 2.0 *S5| 125733 | 1.45max.| 0.2min. | 0.5 min.
GRH710 32 *9%| 25 *S3|19max. | 0.3min. | 0.5min.
RPN710 4.0 max. 3.0 max. | 2.3 max. — —
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Cap. (pF)

T.C.
Type
olt:

C0G

GRH706

GRH708

GRH710/RPN710

200

100

50

200

100

50

200

100

50

FRNUTOND IRPNW OOW ONA INFROOON UM WNER OO, ~NO Ul

WWWIWNNINNIE 12 [
©OOWIONAINOXR DUIWINFOIOONIDOUTTTAMWWWIWNNINNNIRPRERIRRR PRPRPO00I000

[$ SN
~w

wn
(<2}

OCONDOD
EPNOTTOON

100
120

=
[N
o

130
150
160

180
200
220

240
270
300

330
360
390

430
470
510

560
620
680

750
820
910

1, 000

BCAPACITANCE TOLERANCE

5pF and below

More than 10pF

............. C : +0.25pF
Over 5pF, 10pF and below - - - - D :
............ J :+5%

+0.5pF

BPACKAGING TYPES/QUANTITY

Type

Bulk
(pcs./bag)

Taping

(pcs./@178mm/reel)

GRH706

1,000

GRH708

1,000

3,000

GRH710

1,000

2,000

RPN710

100
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No. Item Specification Test Method
1 | Operating —B5% to +125°C
Temperature 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, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when 300% of the rated voltage is
5 | Dielectric Strength | No defects or abnormalities. applied between the terminations for 1 to 5 seconds, provided the
charge/discharge current is less than 50mA.
Insulation Resistance The insulation resistance shall be measured with a DC voltage
6 (R) 10,000MQ min. not exceeding the rated voltage at 25°C and standard humidity
and within 2 minutes of charging.
7 | Capacitance Within the specified tolerance. The capacitance/Q shall be measured at 25°C at the frequency
and voltage shown in the table.
C= 220pF : Q=10,000 Char.
8| Q 220pF<C= 470pF : Q= 5,000 item COG (1,000pF and below)
470pF<C=1,000pF : Q= 3,009 . Frequency 140.1MHZ
C : Nominal Capacitance (pF) Voltage 0.5 t0 5Vr.m.s.
Capacitance The temperature coefficient is determined using the capacitance
Variation Within the specified tolerance. (Table A-6) measured in step 3 as a reference. When cycling the temperature
Rate sequentially from step 1 through 5, the capacitance shall be
Templerature Within the specified tolerance. (Table A-6) withinlthe specified tolerance for the temperature coefficient and
Coefficient capacitance change as Table A-6.
The capacitance drift is calculated by dividing the differences
e between the maximum and minimum measured values in the step
1, 3 and 5 by the cap. value in step 3.
9 | Temperature . ’
Charactristcs The lc'apacnance change shall be measured after 5 min. at each
Capacitance | Within 0.2% or 0.05pF specified t;"perat”re stage. - T
. . . e emperature
Drift (Whichever is larger) 1 B P 2542
2 -55+3
3 252
4 12543
5 25+2
Solder the capacitor to the test jig (alumina substrate) shown in
Fig. 1j using solder containing 2.5% silver. The soldering shall be
done either with an iron or in furnace and be conducted with care
Adhesive so the soldering is uniform and free of defects such as heat
Strenlgth'of No removal of the terminations or other defects shall oceur. shock. Then apply a 10N* force in the direction of the arrow.
Termination
(for chip type) E%—lw*
3— Alumina substrate
| Terminal Fig. 1j #5N (GRH 706)
Strength | Tensile The capacitor body is fixed and a load is applied gradually in the
Strength Capacitor shall ot be broken or damaged. axial direction until its value reaches 5N.
(for micro-
strip type)
Bending Position the main body of the capacitor so the lead wire terminal
Strength of is perpendicular, and load 2.5N to the lead wire terminal. Bend
lead wire ) the main body by 90 degrees, bend back to original position,
terminal Lead wire shall not be cut or broken. bend 90 degrees in the reverse direction, and then bend back to
(for micro- original position.
strip type)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (alumina substrate) shown in
Capacitance | Within the specified tolerance. Fig.2j using solder containing 2.5% silver. The soldering shall be
done either with an iron or using the reflow method and shall be
conducted with care so the soldering is uniform and free of defects
such as heat shock.The capacitor shall 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
Vibration - L 55Hz. The frequency range, from 10 to 55Hz and return to 10Hz,
11 ) Satisfies the initial value. ) ; ) . .
Resistance Q C< 220pF : Q210,000 shaIII_ k:jeftraverseq |(;1 afp;;rohxmate.ly 1 mhln;te. 'It'hls”motlon sr:j_all :Je
220pF<C< 470pF: Q= 5,000 Zﬁséﬁonsozt;an)irflg h(c))urs)l ours in eac mutually perpendicular
470pF<C=1,000pF : Q= 3,000
C : Nominal Capacitance (pF)
Solder resist
Fig. 2j Ag/Pd
Alumina substrate
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No.

Item

Specification

Test Method

12

Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (J1S-K-5902) (25% rosin in weight proportion). Preheat at 80
to 120°C for 10 to 30 seconds. After preheating immerse in solder
containing 2.5% silver for 5+0.5 seconds at 230%5°C. The dipping
depth for microstrip type capacitors is up to 1 mm from the root of
the terminal.

13

Resistance
to Soldering Heat

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

Preheat according to the conditions listed in the table below.
Immerse in solder containing 2.5% silver for 3+0.5 seconds at

C : Nominal Capacitance (pF)

ltem Specification 270£5°C. Set at room temperature for 24+2 hours, then measure.
Appearance No marked defect The dipping depth for microstrip type capacitors is up to 2mm
Capacitance Within +2.5% or £0.25pF from the root of the terminal.
Change (Whichever is larger) Chip Size Preheat Condition
C= 220pF : Q=10,000 2.0X1.25mm max.|1minute at 120 to 150°C

Q 220pF<C= 470pF : Q= 5,000 3.2X2.5mm Each 1 minute at 100 to 120°C and then 170 to 200°C

470pF<C=1,000pF : Q= 3,000
Dielectric Strength No failure

14

Temperature Cycle

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

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (11). Perform the five cycles
according to the four heat treatments listed in the following table.

C : Nominal Capacitance (pF)

Item Specification
Appearance No marked defect Let sit for 24+2 hours at room temperature, then measure.
Capacitance Within £5% or +0.5pF Step 1 2 B 4
Change (Whichever is larger) Temp. () -55 39 Room Temp.|  +12523 Room Temp.
C=30pF : Q=350 Time (min.) 30+£3 2t03 30+3 2t03
Q 10pF=C<30pF : Q=275+3-C
C<10pF : Q=200+10C
I.R. 1,000MQ min.
Dielectric Strength No failure

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

Apply the 24-hour heat (-10 to +65°C) and humidity (80 to 98%)
treatment shown below, 10 consecutive times. Remove, set for

ltem Specification 24+2 hours at room temperature, and measure.
Appearance No marked defect ~ Humidity ~ Humidity
Capacitance Within £5% or +0.5pF < Humidity 80-98% Humicl 80"?8% Humicity90-08%
Change (Whichever is larger) 65 7 {
C=30pF : Q=350 gg
. 5
Q 10pF=C<30pF : Q=275+-2-C 0 / \\ // \
C<10pF : Q=200+10C 45
15 | Humidity I.R. 1,000MQ min. g 40 T/
i i ES / \[/ \
C : Nominal Capacitance (pF) | g 30
£ 25 0
2 20 T c
15 \ -2 | |
10 [—— Initial measu‘rer“ne‘nt \\ ”
5
0 A‘pp‘liec‘j voltage 50vdc | |
5 N S A N
10 HEEEEEEE
One cycle 24 hours
012345678 091011121314151617 1819 2021222324
— Hours
The measured and observed characteristics shall satisfy the | Apply 200% of the rated voltage for 1,000+12 hours at 125+3°C.
specifications in the following table. Remove and set for 24+2 hours at room temperature, then
Item Specification measure.
Appearance No marked defect The charge/discharge current is less than 50mA.
High Temperature Capacitance Within +3% .or +0.3pF
16 Load Change (Whichever is larger)
C=30pF : Q=350
Q 10pF=C<30pF : Q=275+-2-C
C<10pF : Q=200+10C
I.R. 1,000MQ min.

C : Nominal Capacitance (pF)

TG CEE TR Capacitance Change from 25°C Value (%)
Char. (ppm/oc) Note 1 —55°C : —30C : —10°C :
Max. Min. Max. Min. Max. Min.
C0oG 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.
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MONOLITHIC CERAMIC CAPACITOR

Solder Coated Type
GRH/RPN100 Series ; HiQ and High-power Type

BFEATURES @TEMPERATURE CHARACTERISTICS
1. The dielectric is composed of low dielectric loss Code Temp. Coeff. | Temp. Range |Reference Temp.
ceramics. This series is perfectly suited to high-frequency oG 0+30ppm/c | =55°C to +125°C 25¢
applications (VHF-microwave band).
2. The series is ultraminiature, yet has a high-power ©CAPACITANCE (Ex.)
capacity. This is the best capacitor available for Code Capacitance (pF) Code Capacitance (pF)
transmitter and amplifier circuits such as those in oy L 22y 22
. . . : 1R5 15 471 470
broadcasting equipment and mobile base stations.
3. GRH110 type is designed for both flow and reflow
soldering and GRH111 type is designed for reflow OCAPACITANCE TOLERANCE
soldering. Code c D J
4. GRH type capacitors exhibit better solderability and lower i IlHETE +0.25pF +0.5pF 5%
solder leaching because of its nickel barriered Applied C=5pF SpE<C=10pF 10pF<C
terminations.
5. RPN type capacitors withstand high temperatures @ORATED VOLTAGE
because ribbon leads are attached with silver paste. Code DC Rated voltage (V)
6. RPN type capacitors are easily soldered and especially 50 50
well suited in applications where only a soldering iron can ;gg ;gg
be used. 00 200
500 500
BAPPLICATION
High-frequency and high-power circuits @PACKAGING CODE
Code Packaging
BPART NUMBERING PB Bulk packaging in a bag
(kPlease specify the part number when ordering) PT Tape carrier packaging (for only GRH type)
€x) [GRH111|[coG|[151][ J][300]|  |[PB] BVARKING
o 2 ®© 0 6 6 o Marking is omitted from the GRH110, GRH111 and RPN110.
OType ORated Voltage The three digit code is marked on the RPN111 series.
@Temperature Characteristics @®Murata's Control No.
©Capacitance @Packaging —
OcCapacitance Tolerance ‘ ‘ 3R3 ‘ ‘
(3.3pF)
@TYPE AND DIMENSIONS m
100
Chip Type L o
(GRH)
| 101 |
7 i (100pF)
ik
Microstrip Type C W
(RPN) L
1 N
| L
[ j T
7’_
E% E/I T 1 Silver ribbon leads.
0.1-02 (in mm)
Dimensions (mm)
T
ype L w T e
GRH110 1.473% | 14735 |08101.65/0.2573:22
GRH111 2.8*3S 28735 |20t028 |04 94
Type Dimensions (mm)
L w T [ w
RPN110 1.6+0.4 | 14404 | 1.6max. | 5.0min. |1.3 +0.4
RPN111 32404 | 28404 | 3.0max. | 9.0+2.0 [2.35+0.15
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BCAPACITANCE RANGE TABLE

T.C. C0G
TYPe[ " GRH110/RPN110 GRH111/RPN111
Cap. (pF) oIt 50 500 300 200 100 50

CENIOOTTARMOWOWIWONNINNNIRPRRIRRRIPRRIRPO0I000
RPNUHOND IRPNWIOOWIONRNROIOONIOUTRWNRIOODINOO

BCAPACITANCE TOLERANCE BPACKAGING TYPES/QUANTITY

5pF and below - - -« v e C : £0.25pF — Bulk Taping
Over 5pF, 10pF and below - - - - D : 20.5pF ype (pes./bag) (pes./gL78mm/reel)

More than 10pF -« - oo J 5%
GRH110 1,000 2,000

GRH111 1,000 1,000

RPN110 100 -

RPN111 50 -
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BSPECIFICATIONS AND TEST METHODS

Temperature Compensating Type

No. Item

Specification Test Method

Operating

—55°C to +125C
Temperature Range

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, shall be maintained within the rated voltage range.

Visual inspection.

Using calipers.

No failure shall 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.

The insulation resistance shall be measured with a DC voltage

2 | Rated Voltage See the previous pages.

No defects or abnormalities.
Within the specified dimension.

3 | Appearance
4 | Dimensions

5 | Dielectric Strength | No defects or abnormalities.

Insulation | o5c C= 470pF :1,000,000MQ min.

470pF<C=1,000pF :

100,000MQ min.

Resistance -
(LR) 125°C

C= 470pF:
470pF<C=1,000pF :

100,000MQ min.
10,000MQ min.

not exceeding the rated voltage at 25°C and 125°C standard
humidity and within 2 minutes of charging.

7 | Capacitance Within the specified tolerance. The capacitance/Q shall be measured at 25°C at the frequency

and voltage shown in the table.

C= 220pF : Q=10,000 Char
8| Q 220pF<C= 470pF : Q= 5,000 item ’ COG (1,000pF and below)
470pF<C=<1,000pF : Q;. 3,009 _ oL 150.1MAz
C : Nominal Capacitance (pF) Voltage 0.5to 5Vr.m.s.
Capacitance The temperature coefficient is determined using the capacitance
Variation Within the specified tolerance. (Table A-7) measured in step 3 as a reference. When cycling the temperature
Rate sequentially from step 1 through 5, the capacitance shall be
Templerature Within the specified tolerance. (Table A-7) withinlthe specified tolerance for the temperature coefficient and
Coefficient capacitance change as Table A-7.
The capacitance drift is calculated by dividing the differences
e between the maximum and minimum measured values in the step
9. | Tepemire 1, 3 and 5 by the cap. value in step 3.

The capacitance change shall be measured after 5 min. at each

Characteristics O
specified temperature stage.

Capacitance | Within +0.2% or £0.05pF

Drift (Whichever is larger) Stfp Tempezrsaiuzre (©)
2 -55+3
3 252
4 12543
5 25+2

Solder the capacitor to the test jig (alumina substrate) shown in
Fig. 1k using solder containing 2.5% silver. The soldering shall be
done either with an iron or in furnace and be conducted with care
Adhesive so the soldering is uniform and free of defects such as heat

Strenlgth'of No removal of the terminations or other defects shall oceur. shock. Then apply a 10N force in the direction of the arrow.
Termination
(for chip type) E‘ifﬂm
T— Alumina substrate
10 Terminal Fig. 1k
Strength | Tensile The capacitor body is fixed and a load is applied gradually in the
Strength Capacitor shall not be broken or damaged. axial direction until its value reaches 10N (5N for RPN110).
(for micro-
strip type)
Bending Position the main body of the capacitor so the lead wire terminal
Strength of is perpendicular, and load 2.5N to the lead wire terminal. Bend
lead wire ) the main body by 90 degrees, bend back to original position,
terminal Lead wire shall not be cut or broken. bend 90 degrees in the reverse direction, and then bend back to
(for micro- original position.
strip type)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (alumina substrate) shown in
Capacitance | Within the specified tolerance. Fig.2k using solder containing 2.5% silver. The soldering shall be
done either with an iron or using the reflow method and shall be
conducted with care so the soldering is uniform and free of defects
such as heat shock.The capacitor shall 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
Vibration - L 55Hz. The frequency range, from 10 to 55Hz and return to 10Hz,
11 ) Satisfies the initial value. ) . . . .
Resistance shall be traversed in approximately 1 minute. This motion shall be

Q C< 220pF : Q=10,000
220pF<C= 470pF: Q= 5,000
470pF<C=1,000pF : Q= 3,000

C : Nominal Capacitance (pF)

applied for a period of 2 hours in each 3 mutually perpendicular
directions (total of 6 hours).

Fia. 2k ) — Solder resist
9. L A | J~ Agipd

Alumina substrate
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No.

Item

Specification

Test Method

12

Solderability of
Termination

95% of the terminations is 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 solder
containing 2.5% silver for 5+0.5 seconds at 230+5°C. The dipping
depth for microstrip type capacitors is up to 1 mm from the root of
the terminal.

13

Resistance
to Soldering Heat

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

Item Specification

Appearance No marked defect

Capacitance Within £2.5% or +0.25pF

Change (Whichever is larger)

C= 220pF : Q=10,000

Q 220pF<C< 470pF : Q= 5,000
470pF<C=1,000pF : Q= 3,000

IR. More than 30% of the initial specification
value at 25°C.

Dielectric Strength No failure

C : Nominal Capacitance (pF)

Preheat the capacitor at 80 to 100°C for 2 minutes and then at
150 to 200°C for 5 minutes.

Immerse in solder containing 2.5% silver for 3+0.5 seconds at
270£5°C. Set at room temperature for 24+2 hours, then measure.
The dipping depth for microstrip type capacitors is up to 2mm
from the root of the terminal.

14

Temperature Cycle

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

Item Specification

Appearance No marked defect

Capacitance Within £1% or +0.25pF

Change (Whichever is larger)

C= 220pF : Q=10,000

Q 220pF<C< 470pF : Q= 5,000
470pF<C=1,000pF : Q= 3,000

IR. More than 30% of the initial specification
value at 25°C.

Dielectric Strength No failure

C : Nominal Capacitance (pF)

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (11). Perform the five cycles
according to the four heat treatments listed in the following table.
Then, repeat twice the successive cycles of immersion, each
cycle consisting of immersion in a fresh water at 65 *3 C for 15
minutes and immersion in a saturated uqueous solution of salt at
0=3°C for 15 minutes.

The cpapcitor is promptly washed with running water, dried with a
dry cloth, and allowed to sit at room temperature for 24+2 hours.

Step 1 2 3 4
Temp. (C)| —5513 Room Temp. +12523 Room Temp.
Time (min.) 30+3 2103 303 2103

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

Apply the 24-hour heat (-10 to +65°C) and humidity (80 to 98%)
treatment shown below, 10 consecutive times. Remove, set for

ltem Specification 24+2 hours at room temperature, and measure.
Appearance No marked defect Humidity Humidity
= P idif — idi -08Y
Capacitance Within £5% o x0.5pF x O e o 1" umiitys0-089%
Change (Whichever is larger) 65 7 I ‘\
C= 220pF : Q=10,000 60
Q 220pF<C< 470pF : Q= 5,000 > 1/
470pF<C=1,000pF : Q= 3,000 pr / I/ \
. IR More than 30% of the initial specification | | § ‘3‘2 N/
15 | Humidity R, value at 25C. § 30 / \/ \
Q
. i i E 25
C : Nominal Capacitance (pF) 3 % a\i -:l’g)uc \ |
15 F i i
10 —— Initial measu‘rer‘ne‘nt I |
5
0 A‘pp‘lie[‘i voltage 50vdc \ ’
5 S N NN Y B |
10 LT
One cycle 24 hours
0123465678 91011121314151617 1819 2021222324
— Hours
The measured and observed characteristics shall satisfy the | Apply 150% of the rated voltage for 2,000+12 hours at 125+3°C.
specifications in the following table. Remove and set for 2442 hours at room temperature, then
Item Specification measure.
Appearance No marked defect The charge/discharge current is less than 50mA.
Capacitance Within £2.5% or +0.25pF
High Temperature Change (Whichever is larger)
16| Load C< 220pF : Q=10,000
Q 220pF<C= 470pF : Q= 5,000
470pF<C=1,000pF : Q= 3,000
IR More than 30% of the initial specification
o value at 25°C.
C : Nominal Capacitance (pF)
Table A-7
Capacitance Change from 25°C Value (%)
Temp. Coeff. 5 = o
Char. (PpM/C) Note 1 =BT —30C —10C
Max. Min. Max. Min. Max. Min.
C0oG 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.
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MONOLITHIC CERAMIC CAPACITOR | e lieir:

Solder Coated Type
GRH/RPN700 Series and GRH/RPN100 Series

BCHARACTERISTICS
e Impedance-Frequency Characteristics

A i . | NETWORK ANALYZER COAXIAL TEST FIXTURE
Measurlng Dlagram * | HP8753C HP16091A
GRH110 GRH708
100k
10k

100
8 8
8 8
= 10 <
< I}
= o
[ [
j=8 o
E 1 E
1pF.
100m 10pE:
100pF—]
10m
im
M 1o0M 100M 1G 10G M oM 100M 1G 10G
Frequency (Hz) Frequency (Hz)

e Q-Frequency Characteristics

R 3 . | RF SIGNAL GENERATOR » RESONANT COAXIAL LINE » MILLIVOLTMETER
Measurlng Dlag ram . FLUKE 6062A BOONTON MODEL 34A ‘ BOONTON 9200A
GRH110 GRH708
100000 100000
10000 10000
IEN | X
1000 1000 1
%
] 1piF 1pF
| | EN
o 100 “:10pF. o 100
b 10pF:
f~100pF -
10 10 00p
1 1
measured by =] measured by H
BOONTON RESONANTT BOONTON RESONANTH
COAXIAL-LINE 34A H COAXIAL-LINE 34A H
oa AT Y o1 T R
100M 1G 10G 100M 1G 10G
Frequency (Hz) Frequency (Hz)
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e ESR-Frequency

Measuring Diagram . | RF SIGNAL GENERATOR » ‘RESONANTCOAXIAL LINE » MILLIVOLTMETER

FLUKE 6062A BOONTON MODEL 34A BOONTON 9200A
. GRH110 1 GRH708
1pF
1pF ﬁf 10pF
= | o750 10pF a £+ 100pF
% 01 o2 28 100pF 5 o1
2 P = @ =i
e =
measured by measured by
BOONTON RESONANT | BOONTON RESONANT T
COAXIAL-LINE 34A COAXIAL-LINE 34A
001 [ 11 1] 0.01 [ [ [[]
100M 16 106 100M 1G 10G
Frequency (Hz) Frequency (Hz)
¢ Resonant Frequency-Capacitance
: ; . [ NETWORK ANALYZER COAXIAL TEST FIXTURE
Measuring Diagram : HP8753C }—»‘ HP16091A
100G 100G
L L
IS oy
2 106 g 106
g H El
@ T~ o 3
T b=
= NN GRH11/ S N
I S8y < R GRH70
g 16 SN g 16 N
4 RHI11T & ==
@ ISP 2 GRH71 S
2 = = =<
o ~EEHY & T5REL
100M 100M
0.1 1 10 100 1000 v i i 0 gy
Capacitance (pF) Capacitance (pF)
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MONOLITHIC CERAMIC CAPACITOR | e lieir:

Solder Coated Type
GRH/RPN2100 Series ; HiQ and High-power Type

¢ High Frequency-Power Capacity Effective power at AT=20C is as follows
The monolithic ceramic capacitor has a small dielectric Size Effective power P. [mW]
loss. When high frequency current is applied to the GRH110 120
capacitor, the capacitor generates heat (power GRH111 245
consumption) by its E.S.R. Temperature rise of the gi:;‘iﬁ 252
capacitor (AT) should be kept below 20°C (AT=20°C) in the
actual circuit.
Therefore, when selecting capacitors, the applicable
voltage, power and current should be considered within the
following limits.
¢ Allowable Voltage-Frequency e Allowable Current-Frequency
100 ) 10— _ e
1 ! GRH110 1
50V SERIES HHH — T 50V SERIES
RS GRH710—
D= =+4=<F_[ GRHlm
10 S NS QNN a GR 4#"‘/§ﬁ'§== GRH110
= 5% Zgé - GRM40——~ ==
£ P% A 2 E— GRMA40
= \ \ : =
© \ \ )
Z \ ‘\ 100m 2
i ! = s
NI o ot RS
=} %“ln T 7&?/
]
0.1 10m
10M 100M 1G 10G 10M 100M 1G 10G
Frequency (Hz) Frequency (Hz)
¢ Allowable Apparent Power-Frequency ¢ Allowable Effective Power-Frequency
(AT=20C, (AT=20C,
o0 ! i () ! ! 1(111)
] Szt =TT SRR
T@QQ(:‘/ '96:"’6; i 1 50V SERIES 71| =0V SERIES T11]
& % J‘*% 3 S
RIS AN
10 }/”*70\ AN NG, i‘ %, 100m 5,&;:’6/"‘“;;# z REAS
_ e N = % °. N WS e — S
s — \E\/ SN\ % \\ S S éz%g\’ T« gszi@l;f 77’(54(5@
© AL T2 NN L\ @ TN p
o P \ 2 \ & ’ 4
1 1 \ \ \ 10m @QQ “
5 = T A
7\,0‘) | ot T
1 o ' S S
‘ il | 7 S $
| | il
0.1 im
10M 100M 1G 10G 10M 100M 1G 10G
Frequency (Hz) Frequency (Hz)
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MONOLITHIC CERAMIC CAPACITOR | e lie s

Silver Termination Type

GR500 Series ; Medium voltage

BFEATURES EDIMENSIONS
1. Large capacitance but of compact size due to monolithic Dimensions (mm)
construction. Type Appearance n o T e
. . max. min.
2. Ceramic covered internal electrodes offer excellent
humidity resistance. e e
3. Elimination of lead wires reduces inductance for high M
frequency application. GR530 AT 45+0.3 | 3.8+0.3 | 3.6 0.3
4. Can be soldered on to substrates with resin coating. @ i'_
BAPPLICATION
1. For by-pass and coupling of high voltage generation e
circuits of measuring instruments, medical instruments, ﬂ
automated office equipment, and many other types of GR535 71 i 5.6£03 | 50403 | 43 | 03
equipment. e ars
2. For pick-up tube related high voltage generating circuits.
HPART NUMBERING e B
(**Please specify the part number when ordering)
GR540 __ |106+05] 50403 | 43 | 03
(x) [ GR530 |[x7R|[103][K][500]]  |[PM] (— K
o ® 6 0 6 6 0 - v
@Type eindiieind
See the Dimensions. E:E
GR545 ] _ |10.6+0.5[10.0+06| 43 | 03
@Temperature Characteristics Q iF
Code Characteristic t W
X7R Capacitance Change Rate : £15% max.
CoG Capacitance Temp. Coefficient : 030ppm/C e B
Temperature Range : —55°C to +125C
Standard Temperature : 25C GR550 ~ |11.8+1.0|10.6£09| 45 | 03
L
©Nominal Capacitance (Ex.) L w
Code Capacitance (pF)
100 10 e e
101 100 jind bl g
222 2,200
683 68,000 GR555 @ @}_ 16.0+0.7| 5.0+0.3 | 43 | 03
334 330,000 (=0.33pF) C o
OcCapacitance Tolerance
Code Standards Condition L e
[ + 1pF 10pF and below
K +10% More than 10pF GR580 28.0+1.4|132+13| 51 | 03
d ) A4
@Rated Voltage L W
Code DC Rated Voltage (V)
500 500
1K 1k
2K 2k
3K 3.15k
4K 4k

@®Murata's Control No.

@Packaging Code
Bulk Packaging : PM
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BCAPACITANCE RANGE TABLE

Temperature Characteristic : COG

® 500V Tol. : £10% (K) ® 1kv Tol. : £10% (K) ® 2kV Tol. : £10% (K)
car 2P| GR530 GR535 canP° | GR530 | GR535 | GR550 canP° | GR530 | GR535 | GR550
39(6F) ] 20(P) [ 15(pF) [
56 56 22
68 68 27
82 82 33
100 100 39
120 120 47
150 150 56
180 180 68
220 220 82
270 270 100
330 330 120
390 L - 390 L o 150
470 470 180
560 560 220
680 680 270
820 820 330
1000 1000 o 390
- 1200 470
1500 o 560 o
1800 680
2200 o 820 o
2700 1000
1200
1500 o
1800
Tol. : £10% (K) Tol. : £10% (K)
® 3.15kV +1pF (F) for capacitance 10pF. ® 4kV +1pF (F) for capacitance 10pF.
coP°| GR530 | GR535 | GR550 | GRS580 coP°| GR535 | GR540 | GR550 | GRS580
10 (pF) [ 10 (pF) [
12 12
15 15
18 18
22 22
27 27
33 33
39 39
47 47
56 56
68 68
82 82
100 100 L —
120 120
150 150 ‘ ‘
180 180
220 220
270 270
330 330
390 390
470 470
560 560
680 680
820 820
w000 | 7Tl 1000
200 | 1200 L
1500

*kThe standard tolerance for COG is K%, but the tolerance J% is also available.
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BCAPACITANCE RANGE TABLE

Temperature Characteristic : X7R

Tol. : £10% (K)
® 500V Tol. : £10% (K) ® 1kv
Type R530 GR535 GR550
Type GR530 GR535 GR550 Cap. GR53
Cap.
820 (pF)
1200(pF) 1o
1o 1200
2900 1500
2200 oo
2700 7200
2000 2700
3900 2200
4700 000
2800 4700
6800 oo
8200 %00
10000 w200
12000 P
15000 oo
18000 12000
22000 o0
27000 72000
33000 e
39000 A
47000 e
20000 47000
68000 i
82000 R
i 82000
0.12 gee
ois 0.12
035 0.15
0.22
0.27
0.33
Tol. : £10% (K)
® 2kV Tol.: £10% (K) ® 3.15kV (
Type GR545 GR555
Pe| GR540 GR545 GR580 Cap.
Cap.
680 (pF)
470 (pF) i
co 1000
890 1200
o0 1500
1000 1500
1200 S
1500 2200
1800 e
2200 s
o 4700
3300 areo
3900
6800
4700 cs00
2000 10000
6800
8200
10000
12000
15000
18000
22000
27000
33000
39000
47000
56000
68000
82000
0.1 (UF)
0.12
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No. Item Specification Test Method
1 | Operating —25%C to +85%C
Temperature 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.
9 previous pag When AC voltage is superimposed on DC voltage, V** or V?, whichever
is larger, shall be maintained within the rated voltage range.
3 | Appearance No defects or abnormalities. Visual inspection.
4 | Dimensions Within the specified dimension. Using calipers.
No failure shall be observed when a voltage of 150% of the rated
voltage are applied between electrodes in a circuit as shown in
Fig.1l for 1 to 5 seconds, in insulating solution, provided the
charge/discharge current is less than 50mA.
5 | Dielectric Strength | No defects nor abnormality. | ) . )
l_(,\oi} In insulating solution
R
R : Charge and discharge
TV=1.5XWV JC current restriction resistance
C : Capacitor
Fig. 1l
The insulation resistance shall be measured with the following
voltage at normal temperature and humidity and within 1 minute
Insulation 10,000MQ min. or 100Q - F min. of charging.
6 | Resistance ) . -
(R) (Whichever is smaller) DC Rated voltage DC Voltage applied
o WV : 500V 500V
WV=1kV 1kV
7 | Capacitance Within the specified tolerance. The capacitance/Q shall be measured at 25°C with the frequency
and voltage shown in the table.
30pF min. : Q=1,000 Char. COG, COG,
8 |Q 30pF max. : Q=400-+20C Item (1,000pF and below) | (more than 1,000pF)
C : Nominal Capacitance (pF) Frequency 1+0.2MHz 14+0.2kHz
Voltage 5Vr.m.s. max. 5Vr.m.s. max.
Capacitance When the temperature coefficient is measured with the
Variation Within the specified tolerance. (Table A-8) capacitance of step 3 as a reference which changing the
Rate capacitor temperature from step 1 to 5 in sequence, +25 to
Temperature - . +125°C shall be within the specified tolerance for the temperature
. Within th fied tol . (Table A-8 - L
Coefficient fthin the specified tolerance. (Table ) coefficient. —55 to +25°C shall be within the tolerance for
capacitance change specified.
The values of drift are obtained by dividing the differences
. between the maximum and minimum measured values in the step
Capacitance . ) .
1, 3 and 5 by the intermediate measured value (or the maximum
9 | Temperature
. tolerance).
Chatacterisics The capacitance change shall be measured after 5 min.at each
Capacitance | Within #0.2% or 0.05pF - P 9 '
Drift (Whichever is larger) specified temperature stage.
g Step Temperature ('C)
1 25+2
2 -55+3
3 2542
4 125+3
5 2542
Solder a capacitor to test jig (alumina substrate) shown in Fig. 2I
with solder containing 2.5% silver. Soldering should be done
either by hand iron or in furnace so carefully as to make a
uniformed finish and to avoid anything irregular such as thermal
shock. No peeling or other troubles of external electrode when
Adhesive Strength 5N "force" is imposed to the capacitor in the direction of the
10 IV. . 9 No removal of the terminations or other defect shall occur. s imp pacitor! rectt
of Termination arrow. Capacitor
Alumina with purity of more than
~1795% (Min. thickness : 0.6mm)
= &
Holding Time : 10+1sec.
Fig. 21
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No.

Item

Specification

Test Method

11

Appearance

No defects or abnormality.

Capacitance

Within the specified tolerance.

Vibration
Resistance

Satisfies the initial value.
30pF min. : Q=1,000
30pF max. : Q=400+20C
C : Nominal Capacitance (pF)

Solder the capacitor on the testing jig (alumina substrate) shown in
Fig. 3l by solder containing 2.5% silver. The soldering shall be done
either by iron or reflow and be conducted with care so that the
soldering is uniform and free of defect such as heat shock. The
range of vibration frequency (10 to 55Hz), total amplitude (1.5 mm),
and the ratio of changes in the number of vibrations shall satisfy the
specified values after applying vibration which takes about 1 minute
to be transmitted from 10Hz to 55Hz and back to 10Hz for a total of
six hours (two hours each in three mutually perpendicular

directions).
= Solder resist

[ ©vd vd ez AglPd

| o2 o7 oA o2 |

Y4 74 74 V7 |Aumina substrate
Fig. 3l

12

Solderability of
Termination

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

Immerse the capacitor first in a ethanol (JIS-K-8101) solution of
rosin (J1S-K-5902) (25% rosin in weight proportion), then in solder
containing 2.5% silver for 2+0.5 seconds at 23515 after
preheating for 5 minutes at 80 to 100°C and then 1 to 2 minutes at
160 to 170°C.

13

Resistance
to Soldering Heat

The measured values shall satisfy the values in the following table.

Item Specification
Appearance No marked defect
Capacitance Within £2.5% or +0.25pF
Change (Whichever is larger)

0 30pF and over : Q=1,000
30pF and below : Q=400+20C
IR. More than 10,000MQ or 100Q - F

(Whichever is smaller)
No failure

Dielectric Strength

C : Nominal Capacitance (pF)

Immerse the capacitor in solder containing 2.5% silver of 260+5C
for 5+0.5 seconds after preheating for 5 minutes at 80 to 100°C
and then for 1 to 2 minutes at 160 to 170°C. Set it for 24+2 hours
at room temperature, then measure.

14

Temperature Cycle

The measured values shall satisfy the values in the following table.

Item Specification
Appearance No marked defect
Capacitance Within £2.5% or £0.25pF
Change (Whichever is larger)

0 30pF and over : Q=1,000
30pF and below : Q=400+20C
IR. More than 10,000MQ or 100Q - F

(Whichever is smaller)
No failure

Dielectric Strength

C : Nominal Capacitance (pF)

Fix the capacitor to the supporting jig in the same manner and
under the same conditions as (11) and conduct the five cycles
according to the temperatures and time shown in the following
table. Set it for 24+2 hours at room temperature, then measure.

Step 1 2 3 4
Temp. (€) -2513 Room Temp. +85'5 Room Temp.
Time (min.) 30+3 2t03 30+3 2t03

15

Humidity
(Steady State)

The measured values shall satisfy the values in the following table.

Item Specification
Appearance No marked defect
Capacitance Within £5% or +0.5pF
Change (Whichever is larger)

30pF and over : Q=350

Q 10pF and over, 30pF and below : Q2275+3-C|
30pF and below : Q=200+10C

More than 1,000MQ or 10Q - F

(Whichever is smaller)

C : Nominal Capacitance (pF)

LR.

Set the capacitor for 500 *2g hours at 40+2°C, in 90 to 95%
humidity. Take it out and set it for 24+2 hours at room temperature,
then measure.

16

High Temperature
Load

The measured values shall satisfy the values in the following table.

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

30pF and over : Q=350

Q 10pF and over, 30pF and below : Q2275+3C
10pF and below : Q=200+10C

More than 2,000MQ or 20Q - F

(Whichever is smaller)

No failure

LR.

Dielectric Strength

C : Nominal Capacitance (pF)

Apply a voltage of 125 % of the rated voltage for 1000 *“5 hours at
85+3°C and set it for 24+2 hours at room temperature, then

measure. The charge/discharge current is less than 50mA.

17 | Notice When mounting capacitor, perform the epoxy resin coating (min. 0.1mm thickness).
Table A-8
iy (GEE Capacitance Change from 25 Value (%)
Char. (ppm /oé) Notél =B : —30°C : —10C :
Max. Min. Max. Min. Max. Min.
CO0G 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.
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BSPECIFICATIONS AND TEST METHODS

High Dielectric Constant Type

No. Item

Specification Test Method

Operating

—25°C to +85°C
Temperature Range

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, shall be maintained within the rated voltage range.

Visual inspection.

Using calipers.

No failure shall be observed when a voltage of 150% of the rated

voltage are applied between electrodes in a circuit as shown in

Fig.1m for 1 to 5 seconds, in insulating solution, provided the

charge/discharge current is less than 50mA.

No defects nor abnormality. e
[ iR

TV=15XWV . TC

Fig. Im

2 | Rated Voltage See the previous pages.

No defects or abnormalities.
Within the specified dimension.

3 | Appearance
4 | Dimensions

5 | Dielectric Strength

In insulating solution

R : Charge and discharge
current restriction resistance

C : Capacitor

The insulation resistance shall be measured with the following
voltage at normal temperature and humidity and within 1 minute

Insulation 10,000MQ min. or 100Q - F min. of charging.
6 | Resistance ) . -
(R) (Whichever is smaller) DC Rated voltage DC Voltage applied
o WV : 500V 500V
WV=1kV 1kV

The capacitance shall be measured at 25°C with 1+0.2kHz in
frequency and 1+0.2Vr.m.s. in voltage.
Dissipation Factor D.F. shall be measured under the same conditions as the

0.025 max. .
(D.F.) capacitance.
Capacitance The range of capacitance change in reference to 25°C within the
9 | Temperature temperature range shown in the table shall be within the specified
Characteristics ranges.
Solder a capacitor to test jig (alumina substrate) shown in Fig. 2m
with solder containing 2.5% silver. Soldering should be done
either by hand iron or in furnace so carefully as to make a
uniformed finish and to avoid anything irregular such as thermal
shock. No peeling or other troubles of external electrode when 5N
"force" is imposed to the capacitor in the direction of the arrow.

7 | Capacitance Within the specified tolerance.

Char.| Temp. Range
X7R | —55to +125C 25T

Reference Temp. |Cap. Change Rate
Within £15%

Adhesive Strength

1
0 of Termination

No removal of the terminations or other defect shall occur.
Capacitor

Alumina with purity of more than

<1 95% (Min. thickness : 0.6mm)
==

Holding Time : 10+1sec.

Fig. 2m

Appearance | No defects or abnormality.
Capacitance | Within the specified tolerance.

Solder the capacitor on the testing jig (alumina substrate) shown in
Figs. 3m by solder containing 2.5% silver. The soldering shall be
done either by iron or reflow and be conducted with care so that the
soldering is uniform and free of defect such as heat shock. The
range of vibration frequency (10 to 55Hz), total amplitude (1.5mm),
and the ratio of changes in the number of vibrations shall satisfy the
specified values after applying vibration which takes about 1 minute
to be transmitted from 10Hz to 55Hz and back to 10Hz for a total of
six hours (two hours each in three mutually perpendicular
directions).

Vibration

11 .
Resistance

D.F. 0.025 max.

=— Solder resist
BZEZ 22 il VI3

MAlumina substrate
Fig. 3m

Immerse the capacitor first in a ethanol (JIS-K-8101) solution of
rosin (JIS-K-5902) (25% rosin in weight proportion), then in solder
containing 2.5% silver for 2+0.5 seconds at 235+5°C after
preheating for 5 minutes at 80 to 100°C and then 1 to 2 minutes at
160 to 170°C.

Solderability of
Termination

75% of the terminations is to be soldered evenly and

12 }
continuously.

80



This is the PDF file of catalog No.CO2E-5. No.CO2ES5.pdf 99.8.13
No. Iltem Specification Test Method
The measured values shall satisfy the values in the following The capacitor shall be set for 24+2 hours at room temperature
table. after one hour heat of treatment at 150 *,3°C. Immerse the
ltem Specification capacitor in solder containing 2.5% silver of 2605 for 5£0.5
Appearance No marked defect seconds after preheating for 5 minutes at 80 to 100°C and then for
13 Resistance Capacitance Change | Within +7.5% 1 to 2 minutes at 160 to 170°C. Then set it for 48+4 hours at room
to Soldering Heat IR, More than 10,000MQ or 100Q - F temperature and measure.
(Whichever is smaller)
D.F. 0.025 max.
Dielectric Strength No failure
The measured values shall satisfy the values in the following The capacitor shall be set for 2442 hours at room temperature
table. after one hour heat of treatment at 150 *, 9 °C then measure for
Item Specification the initial measurement. Fix the capacitor to the supporting jig in
Appearance No marked defect the same manner and under the same conditions as (11) and
Capacitance Change | Within +7.5% conduct the five cycles according to the temperatures and time
14 | Temperature Cycle LR More than 10,000MQ or 100Q - F shown in the following table. Set it for 24+2 hours at room
o (Whichever is smaller) temperature, then measure.
D:F. _ 0.025' max. Step 1 2 3 2
BIE E R T No failure Temp. (C)| —2513 Room Temp., 48515 Room Temp.
Time (min.) 30+3 2103 30+3 2103
The measured values shall satisfy the values in the following The capacitor shall be set for 24+2 hours at room temperature after
table. one hour heat of treatment at150 *, 3 °C, then measure for the initial
Ttem Specification measurement. Set the capacitor for 500 *23 °C hours at 40£2°C, in
Appearance No marked defect 90 to 95% humidity. Take it out and set it for 24+2 hours at room
15 Humidity Capacitance Change | Within £10% temperature, then measure.
(Steady State) IR. More than 1,000MQ or 10Q - F
(Whichever is smaller)
D.F. 0.05 max.
Dielectric Strength No failure
The measured values shall satisfy the values in the following A voltage treatment shall be given to the capacitor, in which a DC
table. voltage of 125% the rated voltage is applied for one hour at 85+3C
e Specification then it shall be set for 24+2 hours at room temperature and the
_ Appearance No marked defect initial.measurement shgll be conducted. Then apply the above
16 High Temperature Capacitance Change | Within £12.5% mentioned voltage continuously for 1000 **§ hours at the same
Load More than 2,000MQ or 20Q - F temperature, remove it from the bath, and set it for 24+2 hours at
R (Whichever is smaller) room temperature, then measure. The charge/discharge current is
D.F. 0.05 max. less than 50mA.
Dielectric Strength No failure
17 | Notice When mounting capacitor, perform the epoxy resin coating (min. 0.1mm thickness).
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PACKAGE

HMPACKAGING (2) Dimensions of Tape
There are three types of packaging for chip monolithic (a) Paper Tape
ceramic capacitors. Please specify the packaging code
when ordering.

e 4mm Pitch Tape

4.0£0.1
1. BULK PACKAGING 4.0%0.1 m/5¢g.1 208005 o0 lil‘;rrl‘ax
Packaging code : PB (PM for GM250/GR500 Series)
Minimum Quantity* ’} {B {é {} {} kk@ 8 |
— - — A o s
Minimum Quantity i i Forn 10 HO|H
TR (pcs./bag or tray) e ﬁﬁj T : I =
GRM33, GR(M)36, GR(M)39, GR(M)40, GR(M)42-6, L A - y
GR(M)42-2, GR(M)43-2, GR(M)44-1, GRM420,
GRM425, GRM430, GRM435, GRM220, GRM615, 1.000 Direction of feed
GNM30-401, '
LL0306, LL0O508, LL0612 GRH110, GRH111,
GRH706, GRH708, GRH710 GR(M)42-6
RPN710 100 GR(M)39 GRM)40 | ~o11430
RPN110, RPN111, GR530, GR535 50 GRM420 | GRMA425 | -\ \1a0 40y | GRMA42-2
GR540, GR545, GR550 20 GRM220 LLO508 LLO612 (T=8.5mm)
GR555, GR580 40 LLO306 (T=1.0mm) | 71 omm)
GM250, GM260 400 A 1.05+0.1 1.55+0.15 2.040.2 2.840.2
* "Minimum Quantity" means the numbers of units of each delivery or order. The B 1.85+0.1 2.3 +0.15 3.6+0.2 3.6+0.2
quantity should be an integral multiple of the "minimum quantity”
(Please note that the actual delivery quantity in a package may change sometimes.) .
e 2mm Pitch Tape
0.4 max.
2. TAPE CARRIER PACKAGING o for GRM33
H . [—> 0.8 max. for
Packaging code : PT 2.040.05 st Z.Oiol(‘,s 1.75+0.1 GRM36/615
> < -5-0 > <
(1) Dimensions of Reel (( S A ]
o & DDl
i g A e “ 9S
20405 Ll ilmﬁ—;yﬂc: Sl HM v |d
e300 ° R L,‘,J L,‘,J L,‘,Jl e b L,‘,J ®
\ e |
Rl _ D E |8
3 —
<p21.0¢0f}3 o (3 Direction of feed
T / i - GRM615
GRM33
10%1.5 for 8mm wide tape GR(M)36
14+1.5 for 12mm wide tape A 0.37 0.65
. . ) Nominal val
@330mm reel is available on request. (in-mm) B 0.67 LIS (Nominal value) (in mm)
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PACKAGE

(b) Plastic Tape (@ Part of the leader and part of the empty tape shall be
. attached to the end of the tape as follows.
e 4mm Pitch Tape P
4.0+0.1 Vacant section Chip-mounting unit Vacant section
40201, @548 0301 175401
- ' o []o
alald lLeble A |
AT e !
i i e Ih Y .
il 11 TJrE.i T T AV @ Direction of feed F—— 40to0 150 4*1"*150 to 200 ‘>‘
(Top Tape or Cover
- . #Leader and Tail Tape in following content is available on request. Taper alone)
Direction of feed 2 5max. _ ) ) . )
(3.0 max. for T=1.8/2.0 rank) Vacant section Chip-mounting unit Vacant section (in mm)
(3.7 max. for T=2.5 mm) d Lead )
O O O O eader unit
GRIM)M2-6| ~ov 1125 p— /) ,,,,, Q/ / ,,,,,,,,,, !
GR(M)40| GRM430 GR(M)42-2 j | } < / [1 Pl § g
GRM225 | GRM230 | oo 2" | GRH708 | GRH710 | GRH110 | GRH111 ‘
(T=1.25mm) |LLO612 Lf 160 min. —i Direction of feed —— 160 min. 4,1_, 210 min. —=i
(T21.15mm)
(T21.15mm) (Top Tape or Cover
A[145402[ 1.940.2 | 2.8402 | 1.8 2.8 2.0° 3.0° Taper alone)
B [2.25+0.2 | 35+0.2 | 35402 | 26 3.5° 2.1° 3.2
**Nominal value
(3 The top tape and base tape are not attached at the end of
» 8mm Pitch Tape the tape for a minimum of 5 pitches.
st (®Missing capacitors number within 0.1% of the number per
@L.5 ¢y . .
80401 20401 .75(;0'1 0.3+0.1 reel or 1 pc., whichever is greater, and are not
0201 A - continuous.
) Q} Q} {5 \ 2o I (®The top tape and bottom tape shall not protrude beyond
= S
EL L1E Wf b § D the edges of the tape and shall not cover sprocket holes.
L L%L - (& Cumulative tolerance of sprocket holes, 10 pitches :
— +0.3mm.
Direction of feed . . . .
2.5max. .
for GROVIAS.3IGR (W41 (@ Peeling off force : 0.1 to 0.6N in the direction shown
(3.7 max. for T=2.5 mm) below. -
° Top Tape
GRM240 16510 m)/ ~
GR(M)43-2 | CRM)M4-1 ) rS (
A 3.6 5.2 (in mm) "— Base Tape
B 4.9 6.1 (Nominal value)
3. BULK CASE PACKAGING
(3) Minimum Quantity* Packaging code : PC (Please contact Murata for details)
Tvpe Chip Minimum Quantity* (pcs./reel) (1) Dimensions of Bulk case
yp Thickness | ¢178 mm reel | ¢330 mm reel
GRM33 All 15,000 — | @ 2
GR(M)36, GRM615 All 10,000 50,000 I e
GR(M)39, GR(M)40, GR(M)42-6, \ AT \ M=
GR(M)42-2, GRM420, GRM425, 1.0mmmax.| 4,000 10,000 \ K ‘ (A —t
GRM430, GRM220 15|
GR(M)40, GR(M)42-6, GR(M)42-2 2.0
GRM430, GRM225, GRM230 1.15/1.25mm| 3,000 10,000 30
LL0612
GRH708 All 3,000 — = —
GR(M)42-2, GRM235 1.35mm 2,000 8,000
GRH110, GRH710 All 2,000 - h olo
GR(M)43-2, GR(M)44-1 1.25mm 1,000 5,000 (e
GRH111 All 1,000 — ‘ u ‘
GR(M)43-2, GR(M)44-1 1.5mm 1.000 4,000
2.0mm
GRM42-2, GRM235 1.8mm 1,000 - ‘ 110 ‘
GRM42-6, GRM235 1.6mm 2,000 6,000 ‘ ‘
GRM42-2, GRM435 2.5mm 1,000 - The bulk case used antistatic materials. (in mm)
GRM240 2.5mm 500 1,000
(4) Others (2) Minimum Quantity* (pcs./case)
(D Tapes for capacitors are wound clockwise. The sprocket Type
holes are to the right as the tape is pulled toward the Thickness CRMS36/615 GRM39 GRM40
user. 0.5 mm 50,000 — —
0.8 mm — 15,000 —
0.6 mm — — 10,000
1.25mm — — 5,000

* "Minimum Quantity" means the numbers of units of each delivery or order. The
quantity should be an integral multiple of the "minimum quantity”
(Please note that the actual delivery quantity in a package may change sometimes.)
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BNOTICE
Process Cautions Control Points Reference Data
1. Storage of | Chip monolithic ceramic capacitors ¢ Storage environment must be at an ambient temperature of 5-40°C and an Data 1
Chips (chips) can experience degradation ambient humidity of 20-70% RH. Solderability
of termination solderability when Use chips within 6 months. If 6 months or more have elapsed, check
subjected to high temperature or solderability before use.
humidity, or if exposed to sulfur or ¢ For GR series and GR500 series, do not unpack the minimum package until
chlorine gases. immediately before use. After unpacking, re-seal promptly or store with a
desiccant.
¢ Avoid mechanical shock (ex. falling) to the capacitor to prevent mechanical
cracking inside of the ceramic dielectric due to its own weight.
2. Circuit ¢ These capacitors on this catalog are
Design not safety recognized products.
3. PCB ¢ Unlike leaded components, chip * When designing substrates, take land patterns and dimensions into consideration | Data 2
Design components are susceptible to to eliminate the possibility of excess solder fillet height. Board bending

flexing stresses since they are
mounted directly on the substrate.

¢ [Pattern Forms]

strength for
solder filletheight

Th re also mor nsitiv
ey a 'f: also more sensitive to Incorrect Correct
mechanical and thermal stresses Data 3
2 Lead wire
than leaded corpponer]ts. E0_n Solder resist Ten?perature
Excess solder fillet height can s S 3 S cycling for solder
. =t A .
multiply these stresses and cause 2585 é fillet height
. . = Qo= Q
chip cracking. S E = £ )
=) o
0O O0®Oo Data 4
— Chassis Board bending
[0}
2 _ Solder (Ground) Solder strength for
3.0 resist .
D 0
£ E
86 |
oo Electrode pattern
E % % Soldering iron
8aus Lead wire Solder resist
— S o /
[s] GC) 3
288
Q E o
S E 2
a 3856
2
= Solder resist
=3
o
=
s
2
@
—

[Land Dimensions]

Land
— Solder Resist

Chip Capacitor

Table 1 Flow soldering method (in mm)
GRM39 GRM40 GRM42-6
GRM420 GRM425 | GRM430 LLO508 LLO612 GRH706 GRH708 GRH110
Dimen- | L 1.6 2.0 3.2 1.25 1.6 1.25 2.0 14
sions W 0.8 1.25 1.6 2.0 3.2 1.0 1.25 1.4
a 0.6-1.0 1.0-1.2 2.2-2.6 0.4-0.7 0.6-1.0 0.4-0.6 1.0-1.2 0.5-0.8
b 0.8-0.9 0.9-1.0 1.0-1.1 0.5-0.7 0.8-0.9 0.6-0.8 0.9-1.0 0.8-0.9
[ 0.6-0.8 0.8-1.1 1.0-1.4 1.4-1.8 2.6-2.8 0.8-1.0 0.8-1.0 1.0-1.2
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3 PCE% Table 2 Reflow soldering method (in mm)
Design
GRM36 GRM39 | GRM40 |GRM42-6|GRM42-2 GRM43-2
GRM33 GRMS615 GRM420 | GRM425 |GRM430 | GRM235 GRM240 GRM44-1| LL0306 | LLO508 | LLO612 | GRH706
GRM220 | GRM225 |GRM230 |GRM435
Dimen- | L 0.6 1.0 1.6 2.0 32 32 45 5.7 0.8 1.25 1.6 1.25
sions W 0.3 05 0.8 1.25 16 25 32 5.0 1.6 2.0 32 1.0
a 02-03 |03 -05 | 06-08 | 1.0-1.2 | 2.2-24 | 2.0-24 | 3.0-35 | 40-46 | 0.2-04 | 04-0.6 | 0.6-0.8 | 0.4-0.6
b 0.2-0.35 |0.35-0.45| 0.6-0.7 | 0.6-0.7 | 0.8-0.9 | 1.0-1.2 | 1.2-14 | 14-16 | 0.3-0.4 | 0.3-0.5 | 0.6-0.7 | 0.6-0.8
C 0.2-04 |04 -06 | 06-08 | 08-1.1 | 1.0-14 | 18-23 | 23-30 | 35-48 | 1.0-14 | 14-18 | 2.6-28 | 0.8-1.0

GRH708 | GRH710 | GRH110 | GRH111 | GR530 | GR535 | GR540 | GR545 | GR550 | GR555 | GR580

Dimen- | L 2.0 32 14 28 45 5.6 10.6 10.6 11.8 16.0 28.1

sions W | 125 2.5 14 2.8 3.8 5.0 5.0 10.0 106 5.0 132
a 10-12 | 22-25 | 04-0.8 | 1.8-2.1 | 32-34 | 42-45 | 85-9.0 | 85- 9.0|9.0-95 |13.0-13.5/25.0-25.5
b 0.6-08 | 0.8-1.0 | 0.6-0.8 | 0.7-0.9 | 0.9-1.2 | 09-12 | 1.3-15 | 1.3- 15| 18-20 | 18- 20| 22- 24
© 0.8-1.0 | 1.9-23 | 1.0-12 | 2.2-26 | 3.0-3.8 | 40-5.0 | 40-50 | 8.0-10.0 | 8.0-10.0 | 4.0- 5.0/10.0-13.0

Table 3 GNM Series for reflow soldering method

(B_B‘H‘B_‘__ Dimensions (mm)

' Chip Capacitor a Type L W a b © d
J—— GNM30-401 3.2 1.6 0.8-1.0 | 0.7-0.9 | 0.3-0.4 | 0.4-0.5
}T:H Land
¢ 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 arrangement
Worst A-C-(B=D) Best
4. Solder * Overly thick application of solder * Make sure the solder has been applied smoothly to the end surface to a height of
Paste paste results in excessive fillet height |  0.2mm min.
Printing solder.
This makes the chip more [Optimum Solder Amount for Reflow Soldering]

susceptible to mechanical and
thermal stress on the board and may
cause cracked chips. 0.2mm min.
Too little solder paste results in a ( )

lack of adhesive strength on the
outer electrode, which may result in
chips breaking loose from the PCB.
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5. Chip * An excessively low bottom dead » Adjust the suction nozzle's bottom dead point by correcting warps in the board. Data 5
Placing point of the suction n_ozzle_lmposes Corect Incorrect Break Strength
great force on the chip during | suction nozzle
mounting, causing cracked chips.
« Dirt particles and dust accumulated E D
between the suction nozzle and the / M\/M Deflection
cylinder inner wall prevent the nozzle Board ! Board guide
. . Support pin
from moving smoothly. This imposes
great force on the chip during ¢ Normally, the suction nozzle's bottom dead point must be set on the upper
mounting, causing cracked chips. surface of the board.
¢ The locating claw, when worn out, ¢ Nozzle pressure for chip mounting must be a 1 to 3N static load.
imposes uneven forces on the chip ¢ The suction nozzle and the locating claw must be maintained, checked and
when positioning, causing cracked replaced periodically.
chips.
6. Reflow ¢ Sudden heating of the chip results in |« When preheating, keep temperature differential, AT, within the range shown in
Soldering distortion due to excessive Table 4. The smaller the AT, the less stress on the chip.
expansion and construction forces Table 4
within the chip causing cracked Chip Size Temperature Differential
chips. GRM33/36/39/40/42-6
GRM420/425/430/615
GRM220/225/230 AT=190C
LL0306/0508/0612
GRH706/708/110
GRM42-2/43-2/44-1/240/435
GRH710/111
AT=130C
GRM235/GNM30-401
GR530/535/540/545/550/555/580
* 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 above table.
[Standard Conditions for Reflow Soldering]
* Infrared reflow ¢ VVapor reflow
Solderi i
B ol e\rmgGraduaI - Soldering
\_ cooling \
= 200%C N, (in the air) \
~ | < N ~5 N
% ~ % / Gradual
5 b 5 cooling
@ @ (in theair)
g g
5 Preheating g Preheating
= | = |
Time Time
60 seconds min. 20-40 seconds 60 seconds min. 20 seconds max.
120 seconds max. (GRSOO Series ) 120 seconds max.
20 seconds max.
[Allowable Soldering Temperature and Time]
) GRM [JLLL/GNMC] Series
g 270 GR500 Series GRH [ ] Series
§ 260
: O\
5 250
g 20 %\
b5
0 30 60 90
Soldering time (sec.)
¢ In case of repeated soldering, the accumulated soldering time must be within the
range shown above.
Invertin ; .
the PCBg * Make sure not to impose an abnormal mechanical shock on the PCB.
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chips.

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

the AT, the less stress on the chip.

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 5.

Do not apply flow soldering to chips not listed in Table 5.

Table 5
Chip Size Temperature Differential
GRM39/40/42-6
GRM420/425/430 AT<150°C
LL0508/0612
GRH706/708/110
[Standard Conditions for Flow Soldering]
— Soldering
£
=l
2
s \
g \
£
|
: ot
(in theair)
Preheating
Time

60 -120 seconds 5 seconds max.

Process Cautions Control Points Reference Data
7. Adhesive ¢ Thin or insufficient adhesive causes | ¢ The amount of adhesive must be more than dimension C shown in the drawing
Application chips to loosen or become below to obtain enough bonding strength.
disconnected when flow soldered. The chip's electrode thickness and land thickness must be taken into
¢ Low viscosity adhesive causes chips consideration.
to slip after mounting. ¢ Adhesive must have a viscosity of 500ps (at 25°C) min.
‘ ) ( GR500 Series )

— Chip capacitor a:20to 70 um a:40to 70 um
b:30to 35 um b:30to 35 um
c:50t0 105 pm c:70to 105 pm

a
; { 17 7| — ¢c
L 1 y T
j L Adhesive b
Board Land
8. Adhesive « Insufficient curing of the adhesive ¢ Control curing temperature and time in order to prevent insufficient hardening.
Curing causes chips to disconnect during
flow soldering and causes
deteriorated insulation resistance
between outer electrodes due to
moisture absorption.
Inverting ¢ Make sure not to impose an abnormal mechanical shock on the PCB..
the board
9. Leaded « If the PCB is flexed when leaded » Before mounting leaded components, support the PCB using backup pins or
Component components (such as transformers special jigs to prevent warping.
Insertion and ICs) are being mounted, chips
may crack and solder joints may
break.
10. Flux ¢ An excessive amount of flux ¢ Apply flux thinly and evenly throughout. (A foaming system is generally used for
Application generates a large quantity of flux flow soldering).
gas, causing deteriorated ¢ Use flux with a halide content of 0.2wt% max. But do not use strongly acidix flux.
solderability. ¢ Wash thoroughly because water soluble flux causes deteriorated insulation
¢ Flux containing too high a resistance between outer electrodes unless sufficiently cleaned.
percentage of halide may cause
corrosion of the outer electrodes
unless sufficiently cleaned.
11. Flow ¢ Sudden heating of the chip results in | ¢ When preheating, keep the temperature differential between solder temperature | Data 6
Soldering thermal distortion causing cracked and chip surface temperature, AT, within the range shown in Table 5. The smaller | Thermal shock

Data 7
Solder heat
resistance
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11. Flow [Allowable Soldering Temperature and Time]
Soldering
g 270
o
2 260
g EN
£ 250
9
f=2}
£ 240
()
k=
3 230
0 10 20 30

Soldering time (sec.)

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

[Optimum Solder Amount for Flow Soldering]

(%}\J—' Up to chip thickness
)= 1 Ao |
( “P )

Adhesive

¢ 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 below) and 25% of the length A-B shown below as mounted on substrate.

As a single chip

12. Correction
with a
Soldering
iron

<For chip type capacitors except
GRM200 series>

¢ Sudden heating of the chip results in
distortion due to a high internal
temperature differential, causing
cracked chips.

¢ When preheating, keep temperature differential, AT, within the range shown in
Table 6. The smaller theAT, the less stress on the chip.

Table 6

Chip Size
GRM36/39/40/42-6
GRM420/425/430/615
LL0306/0508/0612
GRH706/708/110
GRM42-2/43-2/44-1/435
GNM30-401
GRH710/111
GR530/535/540/545/550/555/580

Temperature Differential

AT=190C

AT=130C

[Standard Conditions for Soldering Iron Temperature]

Soldering

g
e N
2 = \
© < \
g \
5 Gradual
(=4 cooling

(in theair)

Preheating
Time
f

60 -120 seconds 20 seconds max.
(GRSOO Series )

5 seconds max.

Data 8

Thermal shock
when making a
correction with a
soldering iron
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12. Correction

with a
Soldering
iron

[Allowable Time and Temperature for Making Corrections with a Soldering Iron]

The accumulated soldering time/temperature including reflow/flow soldering must
be within the range shown below :

270

260

250

240

€\
2\
A
A

Soldering temperature(C)

230

0 30 60 90
Soldering time (sec.)

[Optimum Solder Amount when Corrections Are Made Using a Soldering Iron]

mﬁ%@ Up to chip thickness
{ )

¢ When correcting chips with a soldering iron, no preheating is required if the chip
is listed in Table 7 and the following conditions (Table 7) are met.
Preheating should be performed on chips not listed in Table 7.
Table 7
Conditions
GRM42-6
GRM430
LLO612
GNM30-401

Item

GRM36/39/40
GRM420/425/615
LL0306/0508
GRH706/708/110

Chip Size

Temperature of
iron tip

Soldering iron
wattage

Diameter of iron tip
Restriction

300°C max. 270°C max.

20W max.

®3mm max.
Do not allow the iron tip to directly touch the ceramic element.

Data 8

Thermal shock
when making a
correction with a
soldering iron

<For GRM200 series>

¢ When solder GRM200 series chip capacitor, keep the following conditions.
<Soldering iron method>

Item
Chip type
Pre-heating
Temperature of iron tip
Soldering iron wattage
Diameter of iron tip
Soldering time
Solder amount
Restriction

Conditions
GRM225/230/235/240
A=130°C

GRM220

no pre-heating is possible
300°C max.
20W max.
®3mm max.
5 sec. max.

=Chip thickness =1/2 of chip thickness
Do not allow the iron tip to directly touch the ceramic element.

<For Microstrip types>

¢ Solder 1mm away from the ribbon terminal base, being careful that the solder tip
does not directly contact the capacitor. Preheating is unnecessary.

* Complete soldering within 3 seconds with a soldering tip less than 270°C in
temperature.

13. 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.

14. 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.

15. Resin

Coating

* When selecting resin materials, select those with low contraction.

16. Board

Separation
(or Depane-
lization)

* Board flexing at the time of
separation causes cracked chips or
broken solder.

e Severity of stresses imposed on the chip at the time of board break is in the order
of : Pushback<Slitter<V Slot<Perforator.
Board separation must be performed using special jigs, not with hands.
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EDIE BONDING/WIRE BONDING (GM Series)

(1) Die Bonding of capacitors
e Use the following materials

Braze alloy :

Au-Si (98/2) 400 to 420°C in N2 atmosphere

Au-Sn (80/20) 300 to 320°C in N2 atmosphere

Au-Ge (88/12) 380 to 400°C in N2 atmosphere

e Mounting

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

(2 Place braze 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.

(2) Wire Bonding

* Wire
Gold wire : 20pum (0.0008 inch), 25um (0.001 inch)
diameter

e Bonding
(D Thermocompression, ultrasonic wedge or ball

bonding. Required stage temperature : 150 to 250°C.

(2) Required wedge or capillary weight : 0.2N to 0.5N.
(3 Bond the capacitor and base substrate or other
devices with gold wire.

BREMARKS

e The above notices are for standard applications and
conditions. Contact us when the products are used in
special mounting conditions. Select optimum conditions
for operation as they determine the reliability of the
product after assembly.

e The data here in are given in typical values, not
guaranteed ratings.
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BREFERENCE DATA

1. Solderability

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

(2) Test samples
GRMA40 : Products for flow/reflow soldering.

(3) Acceptance criteria
With a 60-power optical microscope, measure the
surface area of the outer electrode that is covered with

(2) Test board

- |

N
\\7

| a0 I
‘ 100 ‘

Material : Glass epoxy

|:| : Copper foil (0.35mm thick)

V)] : solder resist (in mm)

(3) Testsamples

GRM40 COG/X7R/Y5V Characteristics T=0.6mm
(4) Acceptance criteria

Products shall be determined to be defective if the

solder. change in capacitance has exceeded the values

(4) Results specified in Table 2.
Table 1 Table 2
Sambl Initial ferr?w%aerreadu?temom Prepared at high E&madfifffgtr hign Characteristics Change in Capacitance
ample nitial state 1 ture fi s n n
P 6 months |12 months 1%3?%;: raet gosroc gg(%SRa'_E 2%040‘@ C0G Wlt:lﬂ +5% or +0.5pF, whichever is greater
X7R Within £12.5%
GRMA40 for B
flow/reflow | 95 to 100% fgot;) 95% | 95t095% 95% Y5V Within £20%
solderin
g (5) Results

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.

20 0 Pressurizing
speed : 1.0mm/sec.
Capacitor ‘Pressunze
R230

ra
~ )\

Supporting
45 45 base

Flexure

Capacitance meter

Note : The material of pressure application jig and support is the
quenched metal. (hardness HB 183-255 or superhardness
HRA90 or more)

larger fillet.

Solder amount
; ; fillet up to chip
! ! thickness
i i

(in mm)

GRM40 COG (T=0.6)

100

80

fillet up to chip

thickness
60 “l

20 larger fillet

Survival Rate (%)

20

0

0 2 4 6 8
Flexure (mm)

GRM40 X7R (T=0.6)

100

80

i fillet up to chip

thickness
60 /J@ v
40

_| larger fillet

Survival Rate (%)

20

0

0 2 4 6 8
Flexure (mm)

GRM40 Y5V (T=0.6)

100

80

fillet up to chip
thickness
60 -

11 )
40

[ larger fillet

Survival Rate (%)

20

0

0 2 4 6 8

Flexure (mm)
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3. Temperature Cycling for Solder Fillet Height

(1) Test method

Solder the chips to the substrate various test fixtures
using sufficient amounts of solder to achieve the

Land Dimension :

15

Land Pattern

required fillet height. Then subject the fixtures to the Alumina AglPd=72/28
cycle illustrated below 200 times. Substrate Thickness : 10 to 12um
$195C —— 15 |12 | 15 .J Glass Epoxy
Substrate Cu
Room temperature Paper Phenol | Thickness : 35um
Time (min.) (inmm) | Substrate
-55C ————
5| 30 |5/ 30
(2) Test samples
GRM40 COG/X7R/Y5V Characteristics T=0.6mm
Solder Amount : (3) Acceptance criteria
i Glass Epoxy” Products shall be determined to be defective if the
A w1 . .
Substrate ymina or Paper Phenol change in capacitance has exceeded the values
= _ specified in Table 3.
A ——: AT N
% o — Table 3
(]
g | 5 Characteristics Change in Capacitance
5 @ m:g = C0G Within £2.5% or +0.25pF, whichever is greater
% — X7R Within £7.5%
° | ® Al [ i | o BE Y5V Within £20%
SRERID 6X4 Eutectic solder
be used
*1 : Alumina substrates are typically designed for reflow
soldering.
2 . Glass epoxy or paper phenol substrates are typically
used for flow soldering.
Material : Alumina (Thickness ; 0.64mm)
Glass epoxy (Thickness ;1.6 mm)
Paper phenol (Thickness ; 1.6 mm)
(4) Results
Alumina substrate Glass epoxy substrate Paper phenol substrate
GRM40 COG (T=0.6) GRM40 COG (T=0.6) GRM40 COG (T=0.6)
100 100 100
&%g 80 b2 S 80 &;g 80
=2 60 5 2 60 32 60
= o = o = o
22 4 <2 0 22 4
EQ EQ EQ
=3 =3 =3
32 20 ® 3 & 20 32 20
<3 <8 e <3
0 ® 0 D@ 0 0]G]6)]
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Number of cycles Number of cycles Number of cycles
GRM40 X7R (T=0.6) GRM40 X7R (T=0.6) GRM40 X7R (T=0.6)
100 100 100
5 80 58 80 55 80
a7 o a7
g £ 60 © B £ 60 g £ 60
= o =0 = O
22 40 3L 50 22 40
EQ [SYa) EQ
8z 20 o) Sg 20 ® gz 20
=
<o 0 < o 0 ® <o 0 ) 010
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Number of cycles Number of cycles Number of cycles
GRM40 Y5V (T=0.6) GRM40 Y5V (T=0.6) GRM40 Y5V (T=0.6)
100 100 100
5 80 58 80 5 80
a o a
© 2 60 ® 22 60 5 2 60
235 % o T
S2 40 $2 1 S2 40
[=¥a) EQ EQ
& 20 ) 320 ® 3g 20
<3 <8 <8 ©)
0 0 [0]0) 0 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 (5) Results
(1) Test method
Solder the chip to the test board. Then bend the board GRM40 CO0G (T=0.6)
using the method illustrated below, as measure 100 ]
capacitance. R Paper phenol
_. 80
X 4
T o / %f
50 s i Glass epoxy|
20 Pressurizing T
speed : 1.0mm/sec. % 40 ]
Capacitor #Pressurize @ .
. ‘ i ]
I e e O R o
)‘éj ortin 0 2 4 6 8
45 45 bagg o Flexure Flexure (mm)
Capacitance meter
GRM40 X7R (T=0.6)
Note : Material of the pressurizing jig and the 100 l l
supporting base must be hardened steel b Paper phenol
(Hardness : HB183 to 255 or carbide Hardness _. 8o
- HRA90 min.) g N %
% 60
14 B
Solder amount g 40 /‘Q
! : Up to chip a 20 7 Glass epoxy
i i Ithickness 4
| [ 0
0 2 4 6 8
Flexure (mm)
(in mm)
GRM40 Y5V (T=0.6)
(2) Test board 7
100 ‘
) Paper phenol
80
7 g ] 4
O\ S
/; = g 60
= 1.2 ¢ o i
=} % /L\ ‘ /é g 40
N Z 7 ”_7/ 7 7 (% B Glass epox) /Y
/ 2
A 0
4.0 0 2 4 6 8
! 100 ! ‘ ‘ 16 Flexure (mm)

|:| : Copper foil (0.035mm thick)

/) : solder resist

(inmm)

(3) Test samples
GRM40 COG/X7R/Y5V Characteristics T=0.6mm typical
(4) Acceptance criteria
Products shall be determined to be defective if the
change in capacitance has exceeded the values
specified in Table 4.

Table 4
Characteristics Change in Capacitance
C0G Within = 5% or £0.5pF, whichever is greater
X7R Within £12.5%
Y5V Within £20%
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GRM SERIES REFERENCE DATA

5. Break Strength 6. Thermal Shock
(1) Test method (1) Test method
Place the chip on a steel plate as illustrated below. After applying flux (an ethanol solution of 25% rosin), dip
Increase load applied to a point near the center of the the chip in a solder bath (6X4 eutectic solder) in
test sample. accordance with the following
conditions :
P Pressurizing Loading Jig End

Storage

" speed : 2.5mm/sec.
scope Amplifier ¢

@1.0mm
Load cell

Solder
temperature

Temperature

Dipping speed : 25mm/sec.
% g _ Chip capacitor [ 717 B
Sample

Steel plate P0.5mm

Natural
cooling

Solder bath

25Cc ™7

(2) Test samples
GRM40 COG/X7R/Y5V Characteristics
GRM42-6 COG/X7R/Y5V Characteristics (2) Test samples
(3) Acceptance criteria GRM40 COG/X7R/Y5V Characteristics T=0.6mm typical
Define the load that has caused the chip to break or (3) Acceptance criteria
crack, as the bending force. Visually inspect the test sample with a 60-power optical
(4) Explanation microscope. Chips exhibiting breaks or cracks shall be
Break strength, P, is proportionate to the square of the determined to be defective.
thickness of the ceramic element and is expressed as a (4) Results
curve of secondary degree.
The formula is :
2YWT?
=3 N
: Width of ceramic element  (mm)
: Thickness of element (mm)
: Distance between fulcrums (mm)
: Bending stress (N/mm?) 20

2 sec. Time

100

80

P

60

20 Y5V

Incidence of Cracks (%)

X7R

| —1 — coG
0
Chip size GRM40 |GRM42-6 200 240 280 320 360

U:OI w L 1.5 2.7 Temperature Differential AT (*C)

w 1.2 15
0O 04 COG Characteristics 300

| Y |X7R Characteristics 180
Y5V Characteristics 160 (in mm)

<r-4=s

(5) Results

GRM40

140

X7R
CoG
120 Y5V

100

80

60

40

7

Bending-break Strength (N)

.
20 -

0 0.4 0.8 1.2 16

Thickness of Ceramic Element (mm)
GRM42-6

140 T
CoG

120

100

X7R Y5V
80

60

40

Bending-break Strength (N)

\

20

\

W
\

0 0.4 0.8 1.2 1.6
Thickness of Ceramic Element (mm)
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7. Solder Heat Resistance
(1) Test method
(D Reflow soldering :
Apply about 300 um of solder paste over the alumina
substrate. After reflow soldering, remove the chip and
check for leaching that may have occurred on the outer
electrode.
(@ 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.
Flux to be used : An ethanol solution of 25 % rosin.
Dip soldering :
After dipping the test sample with a pair of tweezers in
static solder (eutectic solder), check for leaching that
may have occurred on the outer electrode.
(® Flux to be used : An ethanol solution of 25 % rosin.
(2) Test samples
GRMA40 : For flow/reflow soldering T=0.6mm
(3) Acceptance criteria

®©

The starting time of leaching shall be defined as the time
when the outer electrode has lost 25 % of the total edge

length of A-B-C-D as illustrated :

-
L
c

L Outer electrode

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
paper phenol board, while supplying wire solder. (Note:
the soldering iron tip shall not directly touch the ceramic
element of the chip.)

Wire solder Soldering Iron

Mounting solder

Duration of
touching :
Approx. 3 sec.

P Paper Phenol Substrate

Soldering Iron Tip diameter
Ceramic heater 20W @mm

(2) Test samples
GRM40 COG/X7R/Y5V Characteristics T=0.6mm

(3) Acceptance criteria for defects
Observe the appearance of the test sample with a 60-
power optical microscope. Those units displaying any
breaks cracks shall be determined to be defective.

(4) Results

(4) Results

Reflow soldering B

2 27

s 260

“én’ 250 \

& 240

o 230

S 220

2 210

a 0 60 120 180 240

Leaching Starting Time (sec.)

Flow soldering R

[

g a0

S 260

"é 250

& 240

o 230

S 220

2 210

a 0 10 20 30 40 50 60

Leaching Starting Time (sec.)

Dip soldering S 0

£ 27

T 260

‘é& 250

& 240

o 230

s 220

2 210

a 0 10 20 30 40 50 60

Leaching Starting Time (sec.)

GRMA40 COG (T=0.6) 100

g

2 80

8

5 60

o 40

o

g 20

5]

£ 0

200 240 280 320 360
Soldering Iron Tip Temperature (C)

GRM40 X7R (T=0.6) 5 100

2 80

8

5 60

S 40

o

g 20

5]

£ 0

200 240 280 320 360
Soldering Iron Tip Temperature (C)

GRM40 Y5V (T=0.6) & 100

L 80

g

5 60

S 40

3]

é 20

2 o

200 240 280 320 360

Soldering Iron Tip Temperature (C)
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@Type ONominal Capacitance
GHMXX The first two digits represent significant figures ;
GHM plus two digits denote the series. the last digit represents the multiplier of 10 in pF.

Code Series Feature Code (Ex.) Value (pF) Code (Ex.) Value (pF)
GHM10 GHM1000 Low dissipation 100 10 223 22,000
GHM15 GHM1500 High—capacitarjce _ 121 120 104 100,000

General electrical equipment 472 4,700 - -
GHM21 GHM2000 AC-rated capacitor .
GHM22 GHM2000 AC-rated capacitor QCapacnance Tolerance
GHMSD GHM3000 Safety s_tandard recognized Code Tolerance
Y capacitor D +0.5pF
GHM31 GHM3000 Safety s_tandard recognized J + 5%
X capacitor K +10%
M + 20%
@Dimension @Rated Voltage
Code Dimension (mm) Code Dimension (mm) Code Voltage
(EIA Code) (EIA Code) 250 DC250V
25 (0805) 2.0X1.25 40 (1812) 4.5X3.2 630 DC630V
30 (1206) 3.2X1.6 43 (2211) 5.7X2.8 1K DC1kV
35 (1210) 3.2X2.5 45 (2220) 5.7X5.0 2K DC2kV
38 (1808) 4.5X2.0 3K DC3.15kV
AC250 AC250V (r.m.s.)
©Temperature Characteristics s Not apply to GHM3000 series [Rated Voltage : AC250V (r.m.s.)]
Code| Temp. Coeff./Cap. Change | Temp. Range (C) Remarks
SL +350 to —1000ppm/C +20to + 85 eType Designation
B +10% —25t0+ 85 Equivalent to X7R* Code Type Designation
R +15% —55 to +125 Equivalent to X7R* _GC Type GC
X7R £15% —5510 125 -GB Type GB % Apply to GHM3000 series.

% Except GHM2000 series

BCAPACITANCE RANGE TABLE

T Temp. Rated Nominal Capacitance Range (pF)
ype Char. Voltage 10 50 100 500 1,000 5000 10,000 50,000 100,000 500,000
L L L L L L L L L L
DC630V | ]100-1,000
GHM1030 R
GHM1030 sL DC2kV [ ]10-22
GHM1035 sL DC2kV [ Jor-e2
GHM1040 sL DC2KV ] 120—220
GHM1038 sL DC3.15kV [ J10-e2
GHM1040 sL DC3.15kV | 100
GHM1525 B DC250V \ | 1,000-10,000
DC250V [ ] 15.000-47.000
GHM1530 B
DC630V \ | 1,000-10,000
DC250V [ ] 68000 100,000
GHM1535 B
DC630V | ] 15,000 - 22,000
DC250V | ] 150,000 - 220,000
GHM1540 B
DC630V | ]33000-100,000
DC250V 330,000 - 470,000 |
GHM1545 B
DC630V | ] 150,000 - 220,000
GHM2143 B AC250V rms) [ ] 10,000-47,000
GHM2145 B AC250V (rms) | 100,000
GHM2243 B AC250V (rm.s) | ]ar0-a700
GHM3045 X7TR | AC250V (rms) \ | 100-4,700
GHM3145 X7R | AC250V (rms) [ ] 10,000-33,000
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MONOLITHIC CERAMIC CAPACITOR | BT liair
Medium voltage Low Dissipation GHM1000 Series

BFEATURES EDIMENSIONS

1. Murata's original internal electrode structure realizes high
Flash-over Voltage.

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

3. Sn-plated external electrodes allow mounting without (—
silver compound solder.

4. The GHM1030 type for flow and reflow soldering, and g min. L
other types for reflow soldering.

5. Low-loss and suitable for high-frequency circuits. -

e min.

BWAPPLICATIONS f
1. Ideal use on high-frequency pulse circuit such as snubber
circuit for switching power supply, DC-DC converter, ballast (Elpgg de) - WD'me”S'O”ST(mm)
. . g e
(inverter fluorescent lamp), an sq on. (R Charaf:terllstlcs) GHM1030 (1205)| 32502 | 16202 | __ 15
2. !deal for use as the ballast in liquid crystal back-llght'lng GHM1035 (1210) | 32802 | 25802 |0 | 18 0s
inverters. (SL Characteristics) GHM1038 (1808) | 45%03 | 20%02 | ° v :
GHM1040 (1812) | 4.5+0.3 | 3.2+0.6 '
BSTANDARD LIST % 1.8mm for SL 2kV
LG S N SeT o b N ila e MRY/olsl SL Characteristic (+350 to —1000ppm/C)
Dimensions (mm) Nom.Cap. Cap. DC Rated Volt. | Packaging Qty.
PR NS L W T (pF) Tol. (V) (pcs./reel)
GHM1030 SL 100 D 2K 10 +0.5pF
GHM1030 SL 120 J 2K 12
GHM1030 SL 150 J 2K 1.6+0.2 1.25%8 5 15 3,000
GHM1030 SL 180 J 2K 18
GHM1030 SL 220 J 2K 22
GHM1035 SL 270 J 2K 27
+
GHM1035 SL 330 J 2K 3.2£02 33 +5% 2k
GHM1035 SL 390 J 2K 39
GHM1035 SL 470 J 2K 2.540.2 15+8, 47 2,000
GHM1035 SL 560 J 2K 56
GHM1035 SL 680 J 2K 68
GHM1035 SL 820 J 2K 82
GHM1040 SL 121 J 2K 120
GHM1040 SL 151 J 2K 150
+ + +o +59
Yo o SR 454+0.3 3.2+0.3 20X, 50 +5% 2k 1,000
GHM1040 SL 221 J 2K 220
GHM1038 SL 100 D 3K 10 +0.5pF
GHM1038 SL 120 J 3K 12
GHM1038 SL 150 J 3K 15
GHM1038 SL 180 J 3K 18
GHM1038 SL 220 J 3K 22
GHM1038 SL 270 J 3K 27
+ + +
GHM1038 SL 330 J 3K 4503 2.00.2 20203 33 50 3.15k 2,000
GHM1038 SL 390 J 3K 39 =7
GHM1038 SL 470 J 3K 47
GHM1038 SL 560 J 3K 56
GHM1038 SL 680 J 3K 68
GHM1038 SL 820 J 3K 82
GHM1040 SL 101 J 3K 45+0.3 3.2+0.3 25785 100 500
Dielectric Constant Type R Characteristic (+15%)
Dimensions (mm) Nom.Cap. Cap. DC Rated Volt. | Packaging Qty.
PR NS L W T (pF) Tol. (W (pcs./reel)
GHM1030 R 101 K 630 100
GHM1030 R 151 K 630 o 150
GHM1030 R 221 K 630 1055 220 4,000
GHM1030 R 331 K 630 3.240.2 1.640.2 330 +10% 630
GHM1030 R 471 K 630 470
GHM1030 R 681 K 630 1.25*9 680 3,000
GHM1030 R 102 K 630 1,000
GHM1030 R 470 K 1K 47
GHM1030 R 680 K 1K 68
GHM1030 R 101 K 1K 10 +o 100 4000
GHM1030 R 151 K 1K 3.240.2 1.640.2 —o3 150 +10% 1k ’
GHM1030 R 221 K 1K 220
GHM1030 R 331 K 1K 330
GHM1030 R 471 K 1K 1.25+8 5 470 3,000
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Resistance (I. R.)

Specification
No. Item Temperature High Dielectric Test Method
Compensating Type (SL Char.) | Constant Type (R Char.)
1 | Operating —55 to +125C _
Temperature Range
2 | Appearance No defects or abnormalities. Visual inspection.
3 | Dimensions Within the specified dimension. Using Calipers.
4 | Dielectric No defects or abnormalities. No failure shall be observed when voltage in Table is applied
Strength between the terminations for 1 to 5 s, provided the charge/
discharge current is less than 50mA.
Rated voltage Test voltage
More than DC 1kV 120% of the rated voltage
Less than DC 1kV 150% of the rated voltage
5 | Insulation More than 10,000MQ The insulation resistance shall be measured with 500£50V and

within 6015 s of charging.

Capacitance

Within the specified tolerance.

Q/
Dissipation
Factor (D.F.)

C=30pF : Q=1,000
C<30pF : Q=400+20C
C : Nominal Capacitance (pF)

D.F.=0.01

The capacitance/Q/D.F. shall be measured at 20°C at the
frequency and voltage shown as follows.
(1) Temperature Compensating Type
Frequency : 1+0.2MHz
Voltage :0.5to5V (r.m.s.)
(2) High Dielectric Constant Type
Frequency : 1+0.2kHz
Voltage :1+0.2V (r.m.s.)

Capacitance
Temperature
Characteristics

Temp. Coefficient
+350 to —1,000 ppm/C
(Temp. Range : +20 to +85%C)

Cap. Change
Within £15%

(1) 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 (+20 to +85 °C) the capacitance shall be within the
specified tolerance for the temperature coefficient.

Step Temperature ('C)
1 20+2
Min. Operating Temp.%+3
202
Max. Operating Temp.%2
20+2

a|bhlwiN

(2) High Dielectric Constant Type
The range of capacitance change compared to the 20°C value
within —55 to +125°C shall be within the specified range.
*Pretreatment
Perform a heat treatment at 150 ™, 3°C for 6045 min and
then let sit for 24+2 h at room condition.

Adhesive Strength
of Termination

No removal of the terminations or other

defects shall occur.

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

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

The soldering shall be done either with an iron or using the
reflow method and shall be conducted with care so that the
soldering is uniform and free of defects such as heat shock.

Speed : 1.0mm/s

Glass Epoxy Board

Fig. 1

10

Vibration Appearance

No defects or abnormalities.

Resistance Capacitance

Within the specified tolerance.

Q/ID.F.

C=30pF : Q=1,000
C<30pF : Q=400+20C
C : Nominal Capacitance (pF)

D.F.=0.01

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

The capacitor shall 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, shall be
traversed in approximately 1 min. This motion shall be applied for
a period of 2 h in each 3 mutually perpendicular directions (total
of 6 h).

2 7 7

— Solder resist
—Cu

| £ 7 w7 72 |

Glass Epoxy Board

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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evenly and continuously.

Specification
No. Item Temperature High Dielectric Test Method
Compensating Type (SL Char.) | Constant Type (R Char.)
11 | Deflection No cracking or marking defects shall occur. Solder the capacitor to the testing jig (glass epoxy board) shown
b in Fig.2 using a eutectic solder.
1 @5 Then apply a force in the direction shown in Fig. 3.
7 The soldering shall be done either with an iron or using the
el 2 reflow method and shall be conducted with care so that the
L" soldering is uniform and free of defects such as heat shock.
s
B8 g2 2% e
= = ; Pressurize
LXW. Dimension (mm) R230——" "
(mm) a b ® d
3.2X1.6 2.2 5.0 2.0 Flexure=1
8.2X2.5 2.2 5.0 2.9 1.0 Capacitance meter
4.5X2.0 3.5 7.0 2.4 5 5 ) ]
4.5X3.2 35 7.0 37 (in mm) Fig. 3
12 | Solderability of Termination 75% of the terminations are to be soldered Immerse the capacitor in a solution of ethanol (JIS-K-8101) and

rosin (JIS-K-5902) (25% rosin in weight proportion). Immerse in
eutectic solder solution for 2+0.5 s at 235+5°C.
Immersing speed : 25+2.5mm/s

13 | Resistance to Appearance No marking defects. Preheat the capacitor at 120 to 150°C* for 1 min.
Soldering Immerse the capacitor in eutectic solder solution at 260+5°C for
Heat Capacitance Within £2.5% or +0.25pF Within £10% 10+1 s. Let sit at room condition for 2442 h, then measure.
Change (Whichever is larger) eImmersing speed : 251+2.5mm/s
Q/D.F. C=30pF : Q=1,000 D.F.=0.01 sPretreatment for high dielectric constant type
C<30pF : Q=400+20C Perform a heat treatment at 150, 3°C for 6025 min and then
C : Nominal Capacitance (pF) let sit for 24+2 h at room condition.
I.R. More than 10,000MQ
Dielectric Pass the item No.4. *Preheating for more than 3.2X2.5mm
Strength Step Temperature Time
1 100°C to 120C 1 min
2 170°C to 200°C 1 min
14 | Temperature Appearance No marking defects. Fix the capacitor to the supporting jig (glass epoxy board) shown
Cycle Capacitance Within £2.5% or +0.25pF Within £10% in Fig.4 using a eutectic solder.
Change (Whichever is larger) Perform the five cycles according to the four heat treatments
Q/D.F. C=30pF : Q=1,000 D.F.<0.01 listed in the following table.
C<30pF : Q=400+20C Let sit for 24+2 h at room condition, then measure.
C : Nominal Capacitance (pF) Step Temperature (C) Time (min)
lR - NEE thar_1 L0 S 1 Min. Operating Temp.£3 30%3
Dielectric Pass the item No.4. 2 Room Temp. 2103
Strength 3 Max. Operating Temp.+2 30+3
4 Room Temp. 2t03
ePretreatment for high dielectric constant type
Perform a heat treatment at 15021 3°C for 6025 min and then
let sit for 24+2 h at room condition.
A 7 P4 A
T vd wd 24
A A w4 A
~— Solder resist
7  W-cu
Glass Epoxy Board Fig. 4
15 | Humidity Appearance No marking defects. Sit the capacitor at 40£2°C and relative humidity 90 to 95% for
(Steady State) Capacitance Within £5.0% or +0.5pF Within £10% 500 23 h.
Change (Whichever is larger) Remove and let sit for 2442 h at room condition, then measure.
Q/D.F. C=30pF : Q=350 D.F.=0.01 sPretreatment for high dielectric constant type
C<30pF : Q=275+ 2@ Perform a heat treatment at 150, 3°C for 6025 min and then
C : Nominal Capacitance (pF) let sit for 24+2 h at room condition.
I.R. More than 1,000MQ
Dielectric Pass the item No.4.
Strength
16 | Life Appearance No marking defects. Apply the voltage in following table for 1,000+ at maximum
Capacitance Within £3.0% or +0.3pF Within £10% operating temperature+3C.
Change (Whichever is larger) Remove and let sit for 242 h at room condition, then measure.
Q/D.F. C=30pF : Q=350 D.F.=0.02 The charge/discharge current is less than 50mA.
C<30pF : Q=275+ % @ ePretreatment for high dielectric constant type
C : Nominal Capacitance (pF) Apply test voltage for 60+5 min at test temperature.
I.R. More than 1,000MQ Remove and let sit for 24+2 h at room condition.
Dielectric Pass the item No.4. Rated voltage Test voltage
Strength More than DC 1kV Rated voltage
Less than DC 1kV 120% of the rated voltage

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa

99




This is the PDF file of catalog No.CO2E-5. No.CO2ES5.pdf 99.8.13

MONOLITHIC CERAMIC CAPACITOR | et lie i

High-capacitance for General Electrical Equipment GHM1500 Series

BFEATURES EDIMENSIONS
1. A new monolithic structure for small, high-capacitance
capable of operating at high-voltage levels. w

2. Sn-plated external electrodes allow mounting without
silver compound solder.

3. The GHM1525/1530 type for flow and reflow soldering,
and other types for reflow soldering.

BAPPLICATIONS . "
1. Ideal use as hot-cold coupling for DC-DC converter.
2. Ideal use on line filter and ringer detector for telephone, e min. L
facsimile and modem. T —
3. Ideal use on diode-snubber circuit for switching power
supply.
Type Dimensions (mm)
(EIA Code) L W T g e
G'("O'\gég)% 20402 | 1.2540.2 0.7
G?l'\gégfo 32402 | 16202
See 1.5
Gﬁ“g%gfs 32403 | 2502 | "STANDARD 03
LIST"
G'("l'\g%g’)“o 45404 | 3.2403 2.5
6?2'2213)45 57404 | 5.0%0.4 35
BSTANDARD LIST
High Dielectric Constant Type B Characteristic (10%)
Dimensions (mm i
Part Number - o (mm) - Nor(‘np.FC)ap. (':I'?)FIJ.. DC Ra(tve)d Volt. Pa&;(casg.ll?ge%ty.
GHM1525 B 102 K 250 1,000
GHM1525 B 152 K 250 1,500
GHM1525 B 222 K 250 10+ 2,200 4,000
GHM1525 B 332 K 250 2.0£0.2 1.2540.2 : 3,300 '
GHM1525 B 472 K 250 4,700
GHM1525 B 682 K 250 6,800
GHM1525 B 103 K 250 1.25%0.2 10,000 3,000
GHM1530 B 153 K 250 10 *,2 15,000 4,000
GHM1530 B 223 K 250 32402 16402 - 22,000 250
GHM1530 B 333 K 250 1.25%,9 33,000 3,000
GHM1530 B 473 K 250 1.6 fo% 47,000 2000
GHM1535 B 683 K 250 32403 5102 1.5 %9 68,000 ’
GHM1535 B 104 K 250 20 *+,9 100,000 1,000
GHM1540 B 154 K 250 45104 32403 _ '0 150,000
GHM1540 B 224 K 250 25 69 220,000 500
GHM1545 B 334 K 250 330,000
GHM1545 B 474 K 250 5.7+0.4 5.0+0.4 20 .9 470,000 +10% 1,000
GHM1530 B 102 K 630 1,000
GHM1530 B 152 K 630 1,500
GHM1530 B 222 K 630 2,200
GHM1530 B 332 K 630 3.2+0.2 1.6+0.2 1.25%,9 3,300 3,000
GHM1530 B 472 K 630 4,700
GHM1530 B 682 K 630 6,800
GHM1530 B 103 K 630 10,000
GHM1535 B 153 K 630 32403 5102 15,000 630 2,000
GHM1535 B 223 K 630 15 59 22,000
GHM1540 B 333 K 630 : 33,000
GHM1540 B 473 K 630 45404 32403 - 47,000 1,000
GHM1540 B 683 K 630 20 %69 68,000
GHM1540 B 104 K 630 2.6 759 100,000 500
GHM1545 B 154 K 630 57104 £ 0404 20 %63 150,000 1,000
GHM1545 B 224 K 630 2.7 69 220,000 500
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No. Item Specification Test Method

1 | Operating —55to +125C _
Temperature Range

2 | Appearance No defects or abnormalities. Visual inspection.

3 | Dimensions Within the specified dimension. Using Calipers.

4 | Dielectric No defects or abnormalities. No failure shall be observed when 150% of the rated voltage
Strength (200% of the rated voltage in case of rated voltage: DC 250V) is

applied between the terminations for 1 to 5 s, provided the
charge/discharge current is less than 50mA.

5 | Insulation C=0.01pF : More than 100MQ - pF The insulation resistance shall be measured with 50050V
Resistance (I.R.) C<0.01pF : More than 10,000MQ (250150V in case of rated voltage: DC 250V) and within 605 s

of charging.

6 | Capacitance Within the specified tolerance. The capacitance/D.F. shall be measured at 20°C at a frequency

7 | Dissipation 0.025 max. of 1+0.2kHz and a voltage of 1+0.2V (r.m.s.)

Factor (D.F.)

8 | Capacitance Cap. Change The range of capacitance change compared with the 20°C value
Temperature Within £10% within —25 to +85°C shall be within the specified range.
Characteristics (Temp. Range : —25 to +85%C) ePretreatment

Perform a heat treatment at 1501 3°C for 60%5 min and then
let sit for 2422 h at room condition.

9 | Adhesive Strength No removal of the terminations or other defects | Solder the capacitor to the testing jig (glass epoxy board) shown
of Termination shall occur. in Fig.1 using a eutectic solder.

Then apply 10N force in the direction of the arrow.
The soldering shall be done either with an iron or using the
reflow method and shall be conducted with care so that the
soldering is uniform and free of defects such as heat shock.
%— 10N, 10+1s
Speed : 1.0mm/s
Fig. 1 . Glass Epoxy Board

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

Resistance Capacitance Within the specified tolerance. The capacitor shall be subjected to a simple harmonic motion
D.F. 0.025 max. 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, shall be
traversed in approximately 1 min. This motion shall be applied for
a period of 2 h in each 3 mutually perpendicular directions (total
of 6 h).
v 2
|7 777 R 777 V77|
M_Mf Solder resist
A AV Vi—-cu
Glass Epoxy Board
11 | Deflection No cracking or marking defects shall occur. Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig.2 using a eutectic solder.
L o5 Then apply a force in the direction shown in Fig. 3.
The soldering shall be done either with an iron or using the
d reflow method and shall be conducted with care so that the
]‘ c ‘[ ? soldering is uniform and free of defects such as heat shock.
e . 50 Pressurizin
100 t:16 Fig_ 2 20 speed : 1.0%1m/s
= = ; Pressurize
LXW Dimension (mm) R230
(mm) a b C d | oo/
2.0X1.25 1.2 4.0 1.65 Flexure=1
3.2X1.6 22 50 2.0 Capacitance meter
3.2X2.5 2.2 5.0 2.9 1.0 5 5 ) )
4.5X3.2 35 7.0 37 (in mm) Fig. 3
5.7X5.0 4.5 8.0 5.6
12 | Solderability of Termination 75% of the terminations are to be soldered Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
evenly and continuously. rosin (JIS-K-5902) (25% rosin in weight proportion).
Immerse in eutectic solder solution for 2+0.5 s at 235+5°C.
Immersing speed : 25+2.5mm/s

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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No. Item Specification Test Method
13 | Resistance to Appearance No marking defects. Preheat the capacitor at 120 to 150°C* for 1 min.
Soldering Capacitance Within £10% Immerse the capacitor in eutectic solder solution at 26015 for
Heat Change 10+1 s. Let sit at room condition for 24+2 h, then measure.
D.F. 0.025 max. eImmersing speed : 25+2.5mm/s
I.R. C=0.01pF : More than 100MQ - pF ePretreatment
C<0.01pF : More than 10,000MQ Perform a heat treatment at 15013 “C for 60£5 min and then
Dielectric Pass the item No.4. let sit for 24+2 h at room condition.
Strength
*kPreheating for more than 3.2X2.5mm
Step Temperature Time
1 100°C to 120C 1 min
2 170°C to 200°C 1 min
14 | Temperature Appearance No marking defects. Fix the capacitor to the supporting jig (glass epoxy board) shown
Cycle Capacitance Within £7.5% in Fig.4 using a eutectic solder.
Change Perform the five cycles according to the four heat treatments
D.F. 0.025 max. listed in the following table.
I.R. C=0.01pF : More than 100MQ - pF Let sit for 24+2 h at room condition, then measure.
C<0.01pF : More than 10,000MQ Step Temperature (C) Time (min)
Dielectric Pass the item No.4. 1 Min. Operating Temp.£3 30+3
Strength 2 Room Temp. 2t03
8 Max. Operating Temp.£2 30+3
4 Room Temp. 2t03
ePretreatment
Perform a heat treatment at 150213 °C for 60+5 min and then
let sit for 24+2 h at room condition.
A 2 T ]
T g g ed |
7y M7y W77/ 777)
~1—Solder resist
LA A Y hd-cu
Glass Epoxy Board Fig. 4
15 | Humidity Appearance No marking defects. Sit the capacitor at 40+2°C and relative humidity 90 to 95% for
(Steady State) Capacitance Within £15% 50028 h.
Change Remove and let sit for 2412 h at room condition, then measure.
D.F. 0.05 max. ePretreatment
I.R. C=0.01pF : More than 10MQ - uF Perform a heat treatment at 150, 3 °C for 60+5 min and then
C<0.01pF : More than 1,000MQ let sit for 24+2 h at room condition.
Dielectric Pass the item No.4.
Strength
16 | Life Appearance No marking defects. Apply 120% of the rated voltage (150% of the rated voltage in
Capacitance Within £15% case of rated voltage: DC250V) for 1,000+48 h at maximum
Change operating temperature£3°C. Remove and let sit for 24 +2 h at
D.F. 0.05 max. room condition, then measure.
I.R. C=0.01pF : More than 10MQ - uF The charge/discharge current is less than 50mA.
C<0.01pF : More than 1,000MQ ePretreatment
Dielectric Pass the item No.4. Apply test voltage for 60+5 min at test temperature.
Strength Remove and let sit for 242 h at room condition.
17 | Humidity Appearance No marking defects. Apply the rated voltage at 40+2°C and relative humidity 90 to
Loading Capacitance Within +15% 95% for 50028 h.
Change Remove and let sit for 2442 h at room condition, then measure.
D.F. 0.05 max. ePretreatment
I.R. C=0.01pF : More than 10MQ - uF Apply test voltage for 605 min at test temperature.
C<0.01pF : More than 1,000MQ Remove and let sit for 2442 h at room condition.
Dielectric Pass the item No.4.
Strength

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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MONOLITHIC CERAMIC CAPACITOR | e lie s

. . . Products which are based on
Ceramic Capacitor for AC250V GHM?2000 Series e erera cone

Law of Japan

BFEATURES EDIMENSIONS
1. Chip monolithic ceramic capacitor for AC line.
2. A new monolithic structure for small, high-capacitance w T
capable of operating at high-voltage levels.
3. Sn-plated external electrodes allow mounting without
silver compound solder.
4. Only for Reflow soldering. ]
g min.
BAPPLICATIONS |
Noise filter for switching power supply, telephone, facsimile
and modem. e min.
BREFERENCE STANDARD
e JIS C 5102
e JISC 5150 Type Dimensions (mm)
« The standards of the electrical appliance and material (EIA Code) E i/ 1l 9 &
GHM2143
control law of Japan, separated table 4. (2211) 2.8+0.3
GHM2145
(2220) 5704 | 50%0.4 2.0+0.3 35 0.3
GHM2243
(2211) 2.8+0.3
BSTANDARD LIST
B Characteristic (£10%)
[ GHM21xx (Line to line capacitor) ]
Dimensions (mm) Nom.Cap. Cap. AC Rated Volt.| Packaging Qty.
Part Number L W T (PF) Tol. [V (r.m.s.)] (pcs./reel)
GHM2143 B 103 M AC250 10,000
GHM2143 B 223 M AC250 2.840.3 22,000
: 1,000
GHM2143 B 473 M AC250 5.7x04 2003 47,000 +20% 250
GHM2145 B 104 M AC250 5.0+0.4 100,000
[ GHM22xx (Line to earth capacitor) ]
Dimensions (mm) Nom.Cap. Cap. AC Rated Volt.| Packaging Qty.
Part Number L W T (pF) Tol. [V (rm.s.)] (pcs./reel)
GHM2243 B 471 M AC250 470
CHM2243 B 102 M AC250 5.7+0.4 2.8+0.3 2.0%0.3 1,000 +20% 250 1,000
GHM2243 B 222 M AC250 2,200
GHM2243 B 472 M AC250 4,700
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No. Item Specification Test Method

1 | Operating Temperature Range —25to +85C —

2 | Appearance No defects or abnormalities. Visual inspection.

3 | Dimensions Within the specified dimension. Using Calipers.

4 | Dielectric Strength No defects or abnormalities. No failure shall be observed when voltage as table is applied
between the terminations for 601 s, provided the
charge/discharge current is less than 50mA.

Test voltage
GHM21xx AC575V (r.m.s.)
GHM22xx AC1500V (r.m.s.)

5 | Insulation Resistance (I.R.) More than 2,000MQ The insulation resistance shall be measured with 50050V and
within 60%5 s of charging.

6 | Capacitance Within the specified tolerance. The capacitance/D.F. shall be measured at 20°C at a frequency

7 | Dissipation Factor (D.F.) 0.025 max. of 1+0.2kHz and a voltage of 1+0.2V (r.m.s.)

8 | Capacitance Temperature Cap. Change The range of capacitance change compared with the 20°C value

Characteristics Within £10% within —25 to +85°C shall be within the specified range.
*Pretreatment
Perform a heat treatment at 150213 °C for 60+5 min and then
let sit for 24+2 h at room condition.

9 | Discharge Test | Appearance No defects or abnormalities. As in Fig., discharge is made 50 times at 5 s intervals from

(Application: the capacitor(Cd) charged at DC voltage of specified.
GHM22xx) R3 R1
FVW o | o—W,
T lokv Ct — % R2
z cd <
T |
Ct : Capacitor under test Cd : 0.001pF
R1:1,000Q R2:100MQ RS3: Surge resistance
10 | Adhesive Strength of Termination No removal of the terminations or other detects | Solder the capacitor to the testing jig (glass epoxy board) shown
shall occur. in Fig.1 using a eutectic solder. Then apply 10N force in the
direction of the arrow. The soldering shall be done either with an
iron or using the reflow method and shall be conducted with care
so that the soldering is uniform and free of defects such as heat
shock.
%7 10N, 10215
Speed : 1.0mm/s
Fig. 1 Glass Epoxy Board
11 | Vibration Appearance No defects or abnormalities. Solder the capacitor to the test jig (glass epoxy board).
Resistance Capacitance Within the specified tolerance. The capacitor shall be subjected to a simple harmonic motion
D.F. 0.025 max. 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, shall be
traversed in approximately 1 min. This motion shall be applied for
a period of 2 h in each 3 mutually perpendicular directions (total
of 6 h).
v 2 2
T e g 2
M_m—mif Solder resist
A A Y V—-cu
Glass Epoxy Board
12 | Deflection No cracking or marking defects shall occur. Solder the capacitor to the testing jig (glass epoxy board) shown
b in Fig.2 using a eutectic solder. Then apply a force in the
™ @5 direction shown in Fig. 3. The soldering shall be done either with
7 an iron or using the reflow method and shall be conducted with
]i[c I ° care so that the soldering is uniform and free of defects such as
L» heat shock.
- 20 50 Pressurizing
e
LXW Dimension (mm) RO _ _
(mm) a b c d
5.7%X2.8 | 45 8.0 3.2 10 Flexure=1
5.7X5.0 4.5 8.0 5.6 ) Capacitance meter
45 45 (in mm) Fig. 3
13 | Solderability of Termination 75% of the terminations are to be soldered Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
evenly and continuously. rosin (JIS-K-5902) (25% rosin in weight proportion).
Immerse in eutectic solder solution for 2+0.5 s at 235+5°C.
Immersing speed : 25+2.5mm/s

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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No. Item Specification Test Method
14 | Humidity Appearance No marking defects. The capacitor shall be subjected to 40+2°C, relative humidity of
Insulation Capacitance Within £15% 90 to 98% for 8 h, and then removed in room condition for 16 h
Change until 5 cycles.
D.F. 0.05 max.
I.R. More than 1,000MQ
Dielectric Pass the item No.4.
Strength
15 | Resistance to Appearance No marking defects. Preheat the capacitor as table.
Soldering Capacitance Within £10% Immerse the capacitor in eutectic solder solution at 2605 for
Heat Change 10+1 s. Let sit at room condition for 24+2 h, then measure.
D.F. 0.025 max. eImmersing speed : 25+2.5mm/s
I.R. More than 2,000MQ ePretreatment
Dielectric Pass the item No.4. Perform a heat treatment at 15013 °C for 60+5 min and then
Strength let sit for 24+2 h at room condition.
*Preheating
Step Temperature Time
1 100°C to 120°C 1 min
2 170°C to 200°C 1 min
16 | Temperature Appearance No marking defects. Fix the capacitor to the supporting jig (glass epoxy board) shown
Cycle Capacitance Within £7.5% in Fig.4 using a eutectic solder.
Change Perform the five cycles according to the four heat treatments
D.F. 0.025 max. listed in the following table.
I.R. More than 2,000MQ Let sit for 2422 h at room condition, then measure.
Dielectric Pass the item No.4. Step Temperature () Time (min)
Strength 1 Min. Operating Temp.£3 30+3
2 Room Temp. 2t03
8 Max. Operating Temp.%+2 30£3
4 Room Temp. 2t03
ePretreatment
Perform a heat treatment at 150213 °C for 60+5 min and then
let sit for 24+2 h at room condition.
A
|7 77 R /7 R /77
A A Solder resist
(A A 7 V3cu
Glass Epoxy Board Fig. 4
17 | Humidity Appearance No marking defects. Sit the capacitor at 40+2°C and relative humidity 90 to 95% for
(Steady State) Capacitance Within £15% 50028 h.
Change Remove and let sit for 2412 h at room condition, then measure.
D.F. 0.05 max. ePretreatment
I.R. More than 1,000MQ Perform a heat treatment at 150, 3 °C for 60+5 min and then
Dielectric Pass the item No.4. let sit for 2442 h at room condition.
Strength
18 | Life Appearance No marking defects. Apply voltage and time as Table at 85+2°C. Remove and let sit
Capacitance Within £15% for 24 £2 h at room condition, then measure. The charge /
Change discharge current is less than 50mA.
D.F. 0.05 max. Test Time Test voltage
LR. More than 1,000MQ GHM21xx 1,000748 h | AC300V (r.m.s.)
Dielectric Pass the item No.4. GHM22xx 1,500248 h | AC500V (r.m.s.) *
Strength ** Except that once each hour the voltage is increased
to AC1,000V (r.m.s.) for0.1s
*Pretreatment
Apply test voltage for 605 min at test temperature.
Remove and let sit for 24%2 h at room condition.
19 | Humidity Appearance No marking defects. Apply the rated voltage at 401+2°C and relative humidity 90 to
Loading Capacitance Within £15% 95% for 500228 h. Remove and let sit for 242 h at room
Change condition, then measure.
D.F. 0.05 max. *Pretreatment
I.R. More than 1,000MQ Apply test voltage for 605 min at test temperature.
Dielectric Pass the item No.4. Remove and let sit for 24+2 h at room condition.
Strength

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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MONOLITHIC CERAMIC CAPACITOR | BT lair
Safety Standard Recognized GHM3000 Series

BFEATURES EDIMENSIONS

1. Chip monolithic ceramic capacitor (certified as con-
forming to safety standards) for AC line. w T

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

3. Compared to lead type capacitors, this new capacitor is
greatly downsized and low-profiled to 1/10 or less in
volume, and 1/4 or less in height.

4. The type GB can be used as an X2-class capacitor. g min. L

5. The type GC can be used as an X1-class and Y2-class

capacitor, line by pass capacitor in UL1414. _ —

6. +125°C guaranteed. °m L

7. Only for Reflow soldering. T
BAPPLICATIONS Type Dimensions (mm)

1. Ideal use as Y capacitor or X capacitor for various (EIA Code) L w T g E

switching power supply. GI(-izl\élgg)zlS See
2. ldeal use as line filter for modem. 57404 | 5.0+0.4 | "STANDARD 4.0 0.3
GHM3145 LIST
(2220)
ESTANDARD NO.
Status of Recognition | AC Rated Voltage
standard No. - "G8 | TypeGC | [V rms)]

uL UL1414 — o*

BSI — o

VDE o o

= EN132400 5 5 250

SEMKO &) e

EN132400 Class X2 X1, Y2

* Line By Pass only

BSTANDARD LIST

High Dielectric Constant Type REUESIEICOE (S (ol ExiT7)}

Type GC
Part Number - DlmenS|Vc\)/ns (mm) - Nor(rg).é:)ap. (':I'?)FI).. A(E \I/?at‘(rargs\{ﬁlt. Pag:rt(ggllr;ge%ty.
GHM3045 X7R 101K -GC 100
GHM3045 X7R 151K -GC 150
GHM3045 X7R 221K -GC 220
GHM3045 X7R 331K -GC 330
GHM3045 X7R 471K -GC 470
GHM3045 X7R 681K -GC 5.7+0.4 5.0+0.4 2.0+0.3 680 +10% 250 1,000
GHM3045 X7R 102K -GC 1,000
GHM3045 X7R 152K -GC 1,500
GHM3045 X7R 222K -GC 2,200
GHM3045 X7R 332K -GC 3,300
GHM3045 X7R 472K -GC 4,700
Type GB
Part Number - DlmenS|Vc\)/ns (mm) - Nor(rg).é:)ap. (':I'?)FI).. AC[: \I/?atﬁ?s\{ﬁlt. Paz:;ggllr:ge%ty.
GHM3145 X7R 103K -GB 10,000
GHM3145 X7R 153K -GB 57404 5.040.4 2.0+£0.3 15,000 £10% 250 1,000
GHM3145 X7R 223K -GB 22,000
GHM3145 X7R 333K -GB 2.7%£0.3 33,000 500
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shall occur.

No. Item Specification Test Method

1 | Operating Temperature Range —55 to +125C —

2 | Appearance No defects or abnormalities. Visual inspection.

3 | Dimensions Within the specified dimension. Using Calipers.

4 | Dielectric Strength No defects or abnormalities. No failure shall be observed when voltage as table is applied
between the terminations for 60%1 s, provided the
charge/discharge current is less than 50mA.

Test voltage
Type GB DC1075V
Type GC AC1500V (r.m.s.)

5 | Insulation Resistance (I.R.) More than 6,000MQ The insulation resistance shall be measured with 50050V and
within 605 s of charging.

6 | Capacitance Within the specified tolerance. The capacitance/D.F. shall be measured at 20°C at a frequency

7 | Dissipation Factor (D.F.) 0.025 max. of 1+0.2kHz and a voltage of 1+0.2V (r.m.s.)

8 | Capacitance Temperature Cap. Change The range of capacitance change compared with the 25°C value

Characteristics Within £15% within —55 to +125°C shall be within the specified range.
*Pretreatment
Perform a heat treatment at 150213 °C for 60+5 min and then
let sit for 24%2 h at room condition.

9 | Discharge Test | Appearance No defects or abnormalities. As in Fig., discharge is made 50 times at 5 s intervals from

(Application: I.R. More than 1,000MQ the capacitor(Cd) charged at DC voltage of specified.
Type GC) Dielectric Pass the item No.4. R3 R1
Strength O—/\/\/\li
T lokv Ct —— % R2
E cd <
T |
Ct : Capacitor under test Cd : 0.001pF

R1:1,000Q R2:100MQ RS3: Surge resistance

10 | Adhesive Strength of Termination No removal of the terminations or other detects | Solder the capacitor to the testing jig (glass epoxy board) shown

in Fig.1 using a eutectic solder. Then apply 10N force in the
direction of the arrow. The soldering shall be done either with an
iron or using the reflow method and shall be conducted with care
so that the soldering is uniform and free of defects such as heat

shock.
Speed : 1.0mm/s

Glass Epoxy Board

Fig. 1

11

Vibration
Resistance

Appearance

No defects or abnormalities.

Capacitance

Within the specified tolerance.

D.F.

0.025 max.

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

The capacitor shall 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, shall be
traversed in approximately 1 min. This motion shall be applied for
a period of 2 h in each 3 mutually perpendicular directions (total
of 6 h).

2 7 7

~1— Solder resist
% % % %«7Cu

Glass Epoxy Board

12

Deflection

No cracking or marking defects shall occur.

] 5

o
)
3]
—
40

100 t:1.6 Fig. 2

LXW Dimension (mm)
(mm) a b ® d
5.7X5.0 4.5 8.0 5.6 1.0

Solder the capacitor to the testing jig (glass epoxy board) shown
in Fig.2 using a eutectic solder. Then apply a force in the
direction shown in Fig. 3. The soldering shall be done either with
an iron or using the reflow method and shall 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

45 45

(in mm) Fig_ 3

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).

Immerse in eutectic solder solution for 2+0.5 s at 235+5°C.
Immersing speed : 25+2.5mm/s

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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No. Item Specification Test Method
14 | Resistance to Appearance No marking defects. Preheat the capacitor as table. Immerse the capacitor in eutectic
Soldering Capacitance Within £10% solder solution at 260+5°C for 101 s. Let sit at room condition
Heat Change for 24%2 h, then measure.
I.R. More than 1,000MQ eImmersing speed : 25+2.5mm/s
Dielectric Pass the item No.4. *Pretreatment
Strength Perform a heat treatment at 150, 8 °C for 60+5 min and then
let sit for 24+2 h at room condition.
*kPreheating
Step Temperature Time
1 100°C to 120°C 1 min
2 170°C to 200°C 1 min
15 | Temperature Appearance No marking defects. Fix the capacitor to the supporting jig (glass epoxy board) shown
Cycle Capacitance Within £15% in Fig.4 using a eutectic solder.
Change Perform the five cycles according to the four heat treatments
D.F. 0.05 max. listed in the following table.
I.R. More than 3,000MQ Let sit for 2422 h at room condition, then measure.
Dielectric Pass the item No.4. Step Temperature (°C) Time (min)
Strength 1 Min. Operating Temp.+3 30+3
2 Room Temp. 2t03
3 Max. Operating Temp.+2 30+3
4 Room Temp. 2t03
ePretreatment
Perform a heat treatment at 150213 °C for 60+5 min and then
let sit for 24+2 h at room condition.
A 7 A ]
|7 77 R /7 R /77
A A w74 A
-—Solder resist
(A A 7 V3cu
Glass Epoxy Board Fig. 4
16 | Humidity Appearance No marking defects. Sit the capacitor at 40+2°C and relative humidity 90 to 95% for
(Steady State) Capacitance Within £15% 500112 h.
Change Remove and let sit for 2412 h at room condition, then measure.
D.F. 0.05 max.
I.R. More than 3,000MQ
Dielectric Pass the item No.4.
Strength
17 | Life Appearance No marking defects. Impulse Voltage
: . Lo . 100 (%) T1=1.2us=1.67T
Capacitance Within £20% Each individual capacitor shall be %0 To=50us
Change subjected to a 2.5kV (Type GC:5kV) 5
D.F. 0.05 max. Impulses (the voltage value means U3°)/
I.R. More than 3,000MQ zero to peak) for three times. Then “’?' '
Dielectric Pass the item No.4. the capacitors are applied to life test. TZ
Strength
Apply voltage as Table for 1,000 h at 1253 “C, relative humidity
50% max.
Type Applied voltage
cB AC312.5V_ (r.m.s.), except that once each hour the
voltage is increased to AC1,000V (r.m.s.) for 0.1s.
cc AC425V_ (r_.m.s.), except that once each hour the
voltage is increased to AC1,000V (r.m.s.) for 0.1s.
18 | Humidity Appearance No marking defects. Apply the rated voltage at 40£2°C and relative humidity 90 to
Loading Capacitance Within £15% 95% for 500728 h. Remove and let sit for 2422 h at room
Change condition, then measure.
D.F. 0.05 max.
I.R. More than 3,000MQ
Dielectric Pass the item No.4.
Strength

"Room condition" Temperature : 15 to 35°C, Relative humidity : 45 to 75%, Atmosphere pressure :

86 to 106kPa
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TYPICAL CHARACTERISTICS DATA

GHM1000 Series - GHM2000 Series
20

15

10

|/

Cap. Change (%)
o

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

GHM3000 Series

Cap. Change (%)
o

30
20

S I X7R Char. Spec. (upper) |
10 ||

\\\\;Qﬁf:if(sssn

Type GB

10

._‘5’1
Type GC (102=)

X7R Char. Spec. (I

60 -40 -20 O

20 40 60 80 100 120 140

Temperature (C)

eImpedance-Freq. Char.
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PACKAGING (Taping is standard packaging method.)

(1) Appearance of taping

Plastic Tape

Base Tape : As specified in (2)

© o o o o |

@@@@m

Packed Chips Chip

Paper Tape

Bottom Tape : 0.05 in thickness —~

Base Tape : As specified in (2)

© o o o o |

@@@@m

Packed Chips Chip

(2) Dimensions of Tape

Plastic Tape (T=1.25 rank)

4.0+0.05
|

4.0%0.1 g159" 2.0+0.1 175401 025401
[~
rlold ololel,
T T T (=%
A s
il I T il y
B O A -
it i RN IR i
Direction of feed
Type *A ‘B
GHMxx25 1.45 2.25
GHMxx30 2.0 3.6
GHMxx35 2.9 3.6

sNominal value

Paper Tape (T=1.0 rank)

4.010.1
4.0£0.1 e 2.040.05 1.1 max,
- o / o 1.75+0.1 H
>lold olelel
: j— /F - : E o
il I I I y H
AR A R
. [ [ JJ [ 1A\
Direction of feed
Type *A ‘B
GHMxx25 1.45 2.25
GHMxx30 2.0 3.6

s%Nominal value

(in mm)

8.0+0.1° 2.0£0.05 0.3+0.1

4.0£0.1

¢ &lo ¢l
s

| T {

b ——+m
|
Ly

5.5+0.05
12.0£0.3

Direction of feed

Type A ‘B
GHMxx38 25 5.1
GHMxx40 3.6 4.9
GHMxx43 3.2 6.1
GHMxx45 5.4 6.1
*Nominal value
*1 4.0£0.1mm in case of GHM1038 (in mm)

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

(3) Dimensions of Reel

2.0%0.5

o ‘ .
013+0.2
‘
A

‘
I
6073
18073

9.073° (Tape width 8mm)
13.0*4°(Tape width 12 mm)

(in mm)
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PACKAGING (Taping is standard packaging method.)

(5) Part of the leader and part of the empty tape shall be (7) Missing capacitors number within 0.1% of the number
attached to the end of the tape as follows. per reel or 1 pc, whichever is greater, and are not
continuous.
(8) The top tape or cover tape and bottom tape shall not
Vacant section Chip-mounting unit Vacant section protrude beyond the edges of the tape and shall not
Leader unit cover sprocket holes.
T . .
,,,,, (9) Cumulative tolerance of sprocket holes, 10 pitches :
it 2 +0.3mm.
e 40t0200 e 10010200 (10) Peeling off force : 0.1 to 0.7N in the direction shown
250 t0 560 below.
Direction of feed (Top Tape or Cover Tape alone)
—
- 1650 lﬁb/ / Top Tape or Cover Tape
¥
5 (‘\ Base Tape

(6) The top tape or cover tape and base tape are not
attached at the end of the tape for a minimum of 5
pitches.
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/N CAUTION

1. Operating voltage
Be sure to use a capacitor only within its rated operating
voltage range. When DC-rated capacitors are to be used
in AC or ripple voltage circuits, be sure to maintain the
Vp-p value of the applied voltage within the rated voltage

range.

2. Operating temperature and self-generated heat

Keep the surface temperature of a capacitor within the
rated operating temperature range.

Be sure to take into account the heat produced by the
capacitor itself. When a capacitor is used in a high-fre-
guency circuit, pulse voltage circuit or the like, it may
produce heat due to dielectric loss.

Keep such self-generated temperature below 20°C.

3. Operating and storage environment
Do not use or store capacitors in a corrosive
atmosphere, especially where chloride gas, sulfide gas,
acid, alkali, salt or the like are present and avoid
exposure to moisture.
Before cleaning, bonding or molding this product, verify
that these processes do not affect product quality by
testing the 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°C and 20 to 70%.
Use capacitors within 6 months.

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

5. Circuit board material

Please contact our sales representatives or engineers in
case that GHM products (size 4.5X3.2mm and over) are

to be mounted upon a metal-board or metal-frame.
Soldering heat causes the expansion and shrinkage of a
board or frame. which may result in chip-cracking.

6. Land layout for cropping PC Board

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 E

Chip arrangement
Worst A>C>B=D Best
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/N\CAUTION

7. Soldering (Prevention of the thermal shock)

If a chip component is heated or cooled abruptly during
soldering, it may crack due to the thermal shock. To
prevent this, adequate soldering condition should be

taken following our recommendation below.

Carefully perform pre-heating so that temperature difference (AT)
between the solder and component surface should be in the following * Infrared reflow soldering conditions  «Vapor reflow soldering (VPS)
range. (Example) conditions (Example)
oy 220 to 230C
Chip Size 3.2X1.6mm 3.2X2.5mm Within 10 sec.
Soldering method and under and over 5| =4 5| 215¢C
Reflow method or . . e K3
Soldering iron method AT=190C AT=130C g |7 200 N 2 |ar /
3 [7) N
Flow method or AT<150°C g g
Dip Soldering method = = - ‘
Pre-h‘eating Pre-heating
When components are immersed in solvent after mounting, pay special ‘
attention to maintain the temperature difference within 100°C. 60 sec. min. Within 20 sec. 60 sec. min. Within 20 sec.
Within120 sec. Within120 sec.
When soldering chips with a soldering iron, it should be performed in
following conditions. « Dip soldering/Soldering iron « Flow soldering conditions
Iltem Conditions conditions (Example) (Example)
Chip size =2.0X1.25mm 3.2X1.6mm
Temperature of iron-tip 300°C max. 270°C max. 230 t6 240°C
Soldering iron wattage 20W max. o T . o T A
Diameter of iron-tip ®3.0mm max. % AT % AT
Soldering time 3 sec. max. s : s
Caution Do not allow the iron-tip to directly touch the ceramic element. E E B
[ [
Pre-healipg Pre-heating
60 to 120 sec. Within 20 sec. 60 to 120 sec. Within 5 sec.

8. Soldering method
GHM products whose sizes are 3.2X1.6mm and under
for flow and reflow soldering, and other sizes for reflow
soldering.

Be sure to contact our sales representatives or
engineers in case that GHM products (size 3.2X2.5mm

and over) are to be mounted with flow soldering. It may

crack due to the thermal shock.

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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NOTICE

1. MOUNTING OF CHIPS @ Mechanical shock of the chip placer

@ Termination thickness of chip capacitor and desirable

thickness of adhesives applied

2. 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 pre-

@ Construction and dimensions of pattern (example)

When the positioning claws and pick up nozzle are worn,
the load is applied to the chip while positioning is

2+ 2010 70um concentrated to one position, thus causing cracks,
Chip Capacitor b: 30 to 35um breakage, faulty positioning accuracy, etc.
I T ¢:50to 105um Careful checking and maintenance are necessary to
‘ | prevent unexpected trouble.
T R ‘ =1 T° An excessively low bottom dead point of the suction
j L adhesive b nozzle imposes great force on the chip during mounting,
Base board Land causing cracked chips. Please set the suction nozzle's
oammmin.  0.3mm min. bottom dead point on the upper surface of the board.
o
0 T
100 to 120pm
— Adhesive
Land

vent this, be extremely careful in determining shape and
dimension before designing the circuit board diagram.

. ’ @ Flow soldering (in mm)
Chip capacitor Slit
/7 Solder resist LXW &l b ©
c _{l 2.0X1.25 1.0-1.2 0.9-1.0 0.8—1.1
' 3.2X1.6 2.2—2.6 1.0-1.1 1.0—-1.4
oF )
! T T @ Reflow soldering (in mm)
1 ] i‘ 7 w LXW a b & d e
Pb——L—a——J Land l 2.0X1.25 1.0-1.2 0.9-1.0 0.8—1.1 - -
3.2X1.6 2.2—24 0.8—0.9 1.0-14 1.0—-2.0 3.2—3.7
Preparing slit help flux cleaning 3.2X2.5 2.0—-24 1.0-1.2 1.8—2.3 1.0-2.0 4.1-4.6
and resin Coating on the back of 4.5X2.0 2.8—34 1.2—-1.4 1.4—1.8 1.0—-2.8 3.6—4.1
the capacitor. 4.5X3.2 2.8—-3.4 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 2.1-26 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

@ Land layout to prevent excessive solder

Mounting close to a chassis Mounting with leaded components Mounting leaded Components later
Soldering Iron
d .
“1" Lead Wire Connected I(-Zeoar‘r?p\{)vrgreen?fto be
/ Chassis }/(\;itah fgraldp\;\?i\:éd:d Connected Later.
‘ Solder (Ground solder) ’/ .
Examples of /
arrangements to
be avoided
(D) ) f 1 C ) o { S|
s I [l ) )
L L adnesive @
Base board
—— Land Pattern
d2
di<d2
Examples of Solder Resist Solder Resist
. Solder Resist
improvements
by the land divi-
X E L 1 C DI { ! DI 1
sion [ ) )
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NOTICE

3. SOLDERING

(Care for minimizing loss of the terminations)

@ Limit of losing effective area of the terminations and
conditions needed for soldering.

Depending on the conditions of the soldering temperature and/or Soldering Allowance Time
immersion (melting time), effective areas may be lost in some part of the : .
terminations. Solder : 6X4 eutectic Solder
270

To prevent this, be careful in soldering so that any possible loss of the 5 %\
effective area on the terminations will securely remain minimum 25% on g 260
all edge length A-B-C-D of part with A, B, C, D, shown in the Figure below. g % %
E 250 ——
O
2 2))\
2 20
A S
S
@ 230 =
/ B Flow Dip Soldering Reflow Soldering and
Soldering |(Static Solder) Soldering Irpn Methods
D 0 30 60 90
Time (sec.)
c Termination In case of repeated soldering, the accumulated soldering time must be

within the range shown above.

(Flux and Solder)

* Use rosin-type flux and do not use a highly acidic flux Mex, Buildup
(any containing a minimum of 0.2wt% chlorine). [

* Please use 6X4 eutectic solder, or 5X5 solder. (Do not use
solder with silver.)

i
|
(Solder Buildup) = Adnesive
(i) Flow soldering and iron soldering
Use as little solder as possible (as shown in Fig.1), and _
confirm that the solder is securely placed. Eniom Ve Sotder
(ii) Reflow soldering
When soldering, confirm that the solder is placed over
0.2mm of the surface of the terminations (as shown in
Fig.2).

L

Solder buildup by flow method and soldering iron methods.
4. CLEANING

* To perform ultrasonic cleaning, observe the following Fig.1
conditions.

Rinse bath capacity : Output of 20 watts per liter or less.
Rinsing time : 5 minutes maximum.

Chip Capacitor

5. RESIN COATING
» When selecting resin materials, select those with low
contraction and low moisture absorption coefficient
(generally epoxy resin is used). Solder buildup by reflow method.
* Buffer coat can decrease the influence of the resin Fig.2
shrinking (generally silicone resin).
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HWISO9000 CERTIFICATIONS
Manufacturing plants of these products in this catalog have obtained the 1ISO9001 or ISO9002 certificate.

Plant Certified Date Organization Registration NO.
Fukui Murata Manufacturing .
Co. Ltd. Mar. 31, '95 RCI% RCJ-85M-01C
Izumo Murata Manufacturing May. 11, '95 1ISO9001 RCJ-93M-05A
Co.,Ltd.
Murata Electronics . SISIR % %
Singapore (Pte.) Ltd. Aug. 13,92 1S09002 SG MES 91MO01A
Murata Manufacturing BSI % % %
Nov. 18, '92 FM 22169
(UK) Ltd. ov- 2, 1S09002
Murata Amazonia . RCJI%
Industria Comercio Ltda. Sep. 93 1S09002 RCJ-(B)-93M-01
Murata Electronics North America UL % % % %
Jun. '94 Al734
State College Plant un 1509002

% RCJ : Reliability Center for Electronic Components of Japan
% % SISIR : Singapore Institute of Standards and Industrial Research
% %% BS| : British Standards Institution
%% %% UL : Underwriters Laboratories Inc.
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M Note:

1. Export Control
{For customers outside Japan
Murata products should not be used or sold for use in the development, production, stockpiling or utilization of any conventional weapons or mass-destructive
weapons (nuclear weapons, chemical or biological weapons, or missiles), or any other weapons.
<For customers in Japan
For products which are controlled items subject to the “Foreign Exchange and Foreign Trade Law” of Japan, the export license specified by the law is required
for export.

2. Please contact our sales representatives or product engineers before using our products listed in this catalog for the applications listed below which require
especially high reliability for the prevention of defects which might directly cause damage to the third party's life, body or property, or when intending to use one of
our products for other applications than specified in this catalog.

(@ Aircraft equipment

(2 Aerospace equipment

(3 Undersea equipment

(@) Medical equipment

(8 Transportation equipment (vehicles, trains, ships,etc.)

(® Traffic signal equipment

(7) Disaster prevention / crime prevention equipment

(8 Data-processing equipment

(9 Application of similar complexity and/or reliability requirements to the applications listed in the above

3. Product specifications in this catalog are as of July 1999. They are subject to change or our products in it may be discontinued without advance notice. Please
check with our sales representatives or product engineers before your ordering. If there are any questions, please contact our sales representatives or product
engineers.

4. The parts numbers and specifications listed in this catalog are for information only. You are requested to approve our product specification or to transact the
approval sheet for product specification, before your ordering.

5. Please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that may occur in connection with the effect
of our and/or third party's intellectual property rights and other related rights in consideration of your using our products and/or information described or contained
in our catalogs. In this connection, no representation shall be made to the effect that any third parties are authorized to use the rights mentioned above under
licenses without our consent.

6. None of ozone depleting substances (ODS) under the Montreal Protocol is used in manufacturing process of us.

Murata MCII'IUfCICl‘UI‘ing Co., Lid. http://www.murata.co.jp/products/

Head Office International Division
2-26-10, Tenjin Nagaokakyo-shi, Kyoto 617-8555, Japan Phone:81-75-955-6502 3-29-12, Shibuya, Shibuya-ku, Tokyo 150-0002, Japan
Phone:81-3-5469-6123 Fax:81-3-5469-6155 E-mail:intl@murata.co.jp
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