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Applications Series Type \Sgltf:ge (VDC) Soldering Method
— General || Nickel barriered GRM36—GRM44-1 [—| 10/16/25/50 GRM39—GRM42-6
electronic termination type Flow and reflow
equipment GRM series soldering
GRM36,
GRM42-2—
GRM44-1
GRM39—GRM44-1 — 100/200/500 Reflow soldering
Low distortion Flow and reflow
| | GRM400 series GRM420—GRM430 [ 16/50 || soldering
Thin type GRM40-024 Flow and reflow
| GRM series GRM42-625 | | Y8/25/50 1 soidering
Silver termination >5/50] Si
L _ B | |116/25/50 || Silver epoxy
type . GR36—GR44-1 100/200/500 conductive adhesive
GR series
Smoothing | | Smoothing | || _
circuit GRMZ200 series GRM220—GRM235 10/16/25 Reflow soldering
High-frequency High-frequency GRH706/GRH708/
and high-power - GRH/RPN700 | GRHQS;%‘;””‘) - 50/100/200 |—|{GRH110
circuits series Flow qnd reflow
e soldering
| | GRH710/GRH111
Reflow soldering
HiQ and RPN710/RPN110/
| high-power GRH110/GRH111 | | 50/100/200/ | | | RPN111
GRH/RPN100 RPN110/RPN111 300/500 Reflow soldering
series and Soldering iron
High voltage —{GR500 series GR530—GR580 —| S00/Lk/2k/ | Reflow soldering
- 3.15k/4k
. Low dissipation Flow and reflow
High voltage ™ GHiM1000 series| T GHM1030 %% | |_soldering
GHM1038 || || .
GHM1040 2k/3.15k Reflow soldering
High-capacitance/
general electrical GHM1525 Flow and reflow
| equipment GHM1530 | 250/630 || _soldering
GHM1500 series
GHM1535—GHM1545 — 250/630 — Reflow soldering
AC-rated — GHM2000 series GHM2143—GHM2243 — 250VAC —1 Reflow soldering
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MONOLITHIC CERAMIC CAPACITOR

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

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

2. The GRM series is a complete line of chip ceramic
capacitors in 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 minia-
ture 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 avairable 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))

B APPLICATION
General electronic equipment.

B PART NUMBERING

(*Please specify the part number when ordering)

(x) [GRM40] [X7R][102] [K][50][  J[PT]
© © © 06 0 0

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

@ TEMPERATURE CHARACTERISTICS
» Temperature Compensating Type

Code [ C0G [ coH [ P2H | R2H | s2H [ T2H [ u23 [ sL
Temp.range | -55t0 125°C -55t0 85°C
Temp. coeff. +350 to
(ppm/°C) 0£30 0£60 | -150+60 | -22060 | -330+60 | -470£60 |-750+120 21000
» High Dielectric Constant Type
Code X5R X7R Z5U Y5V
Temp.range | -55to 85°C | -55t0 125°C | +10t0o85°C | -30to 85°C
Cap. change +22 +22
) £15 +15 s e
©OCAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)
OR5 0.5 100 10
R75 0.75 101 100
010 1 103 10000

OCAPACITANCE TOLERANCE

QCapaCitance Tolerance Code Tol. Capacitance range
@TYPE AND DIMENSIONS ¢ £0.25pF 10pF and below
D +0.5 pF
e g e
T L 5 %
K +10%
M +20% More than 10pF
2 +800/
7 7R Y -207°
0 D) -
T L—JW (in mm) ORATED VOLTAGE
Type ] Code Rated voltage (VDC)
(EIA Code) L W U @ 8 Bl 10 10
GRMS6 | 1 1,005 | 0.5 +0.05 | 05 +0.05 [0.15t00.3 | 0.4 e 16
(0402) 25 25
G(Ff)"é'g%* 16+01 |08 %01 | 0801 |02 t005| 05 50 50
100 100
— 06 £0.1 200 200
(0805) 2.0£0.1 | 1.25+0.1 0.85+0.1 02 t007 ]| 07 500 500
1.25+0.1
GRM42-6 | 3.20.15 | 1.6 0.15 85201
Sy © 11501 |03 1008 | 15 OPACKAGING CODE
3.2+0.2 | 1.6 +0.2 1.6 +0.2 -
11501 Code Packaging
CRMA22 | 55103 | 255 402 = 0.3min. 1.0 PB Bulk packaging in a bag
(1210) 1.35+0.15 - -
R PT Tape carrier packaging
(1812)- 4.5+£0.4 3.2 0.3 2.0 max. 0.3min. 2.0 PC Bulk case packaging
GRM44-1 )
(2220) 5.7+0.4 5.0 £0.4 2.0 max. 0.3min. 2.0

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




This is the PDF file of catalog No. CO2E-3.

CO2E3.pdf 97.09.30

MONOLITHIC CERAMIC CAPACITOR

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

multata

B CAPACITANCE RANGE TABLE

FOR FLOW AND REFLOW SOLDERING

Temperature Compensating Type

50V/25V

Type GRM36* GRM39
(EIA Code) (0402) (0603)

GRM40
(0805)

GRM42-6
(1206)

Char. COG | COoH SL COG |COH|P2H|R2H|S2H | T2H

u2J

SL COG|COH|P2H|R2H|S2H

T2H| U2J SL COG|COH|P2H|R2H|S2H|T2H | U2J SL

<
2

Cap. (0F) |50 | 25 | 50 | 25 | 50 | 25 | 50 | 50 | 50 | 50

50

50 | 25

50 | 25

50 | 50 | 50

50 | 50 | 50

25| 50 | 25|50 | 50 | 50 | 50 | 50 | 50 | 25

@ No
a

COIONOINAWINKERIOO

NOIONIARWWWONNNNEEPRR PR
o
o
<]

B CAPACITANCE TOLERANCE

*GRMS36 is suited to only reflow soldering.

B THICKNESS AND PACKAGING TYPES/QUANTITY

5pF and below: =i © - iOZSpF
6pF and over, 10pF and below ------ D : +0.5pF
More than 10pF ..................... J :+50%

Type (Thickness: T (mm) (pchl.Jllblég) (pcs./(pf?gxr% reel)* (?)lélsk./g:ssee)
GRM36 | [[]:0.5 +0.05 1,000 10,000 50,000
GRM39 []:08 £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
—— 1] 0.85£0.1 1,000 4,000 —

Il 115:0.1 1,000 3,000 e

*1 @330mm reel is available on request.
*2 Bulk case packaging is T=0.8+0.07

2
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multata

FOR FLOW AND REFLOW SOLDERING

High Dielectric Constant Type

50V/25V/16V/10V

GRM36*
(0402)

Type
(EIA Code)

GRM39
(0603)

GRM40
(0805)

GRM42-6
(1206)

Char. X5R

Z5U

X7R Z5U Y5V

X7R

X5R|Z5U Y5V

Volt.
Cap. (pF) S0 16

50| 25|16 | 10 | 50 | 50 | 25

16 | 50 | 25

16 (10|10 | 50 | 50 | 25| 16

220
270
330

390
470
560

680
820
000

200
500
800

200
700
300

900
700
600

800
200
000

QPO APWWNNIERE PP

[

I 0O P OE

, 000
, 000
000

OFREH B @&

, 000
, 000
, 000

N

, 000
, 000
, 000

, 000
, 000
, 000

0 0 B 53
\

ODEEEEME

EEERE YD DRDODO@

>
o
=

, 000
, 000
, 000

123
2.3
123

220, 000
, 000
330, 000

123

ESNPEEREE DB

390, 000
470, 000
560, 000

680, 000
820, 000
, 000, 000

000

, 500, 000

, 300, 000

d

1
1
2, 200, 000
3
4

, 700, 000

orTrow % ToxT

N

B CAPACITANCE TOLERANCE

*

*1
*2
*3

Base metal inner electrode
Only for taping

GRM36 series is suited to only reflow soldering.
Base metal inner electrode type (T : 0.85+0.1mm) is also available.

B THICKNESS AND PACKAGING TYPES/QUANTITY

X7R X5R Characteristics
K : £10% (E12 Series)
M : £20% (E6 Series)

Z5U Characteristics
M : £20% (E6 Series)
Z : *80%(E6 Series)

Y5V Characteristics

Z : *80%(E6 Series)

Uipe Uty 1 () (pci%kag) (pcs./(pI?grlr?n% reel)* (?Jlélsk./(c::ssee)
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 _
I 1.25:0.1 1,000 3,000 5,000
0,/ 0.85+0.1 1,000 4,000 _
GRM42-6| Il 1.150.1 1,000 3,000 _
XX: 1.6 +0.2 1,000 2,000

*4 @330mm reel is available on request.

*5 Bulk case packaging is T=0.8+0.07
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MONOLITHIC CERAMIC CAPACITOR

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

multata

FOR FLOW AND REFLOW SOLDERING

Temperature Compensating Type

500Vv/200V/100V

High Dielectric Constant Type

500V/200V/100V

Type GRM39 GRM40 GRM42-6
(EIA Code) (0603) (0805) (1206)

Type GRM39 GRM40
(EIA Code) (0603) (0805)

GRM42-6
(1206)

Char. C0G SL C0G SL CoG SL

Char. X7R |Z5U)Y5V| X7R Z5U Y5V X7R

Z5U

Y5V

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

Volt.
Cap. (pF)

200{100{100|100{200|100{200(100|100{500/200|100

200

100

100

N
colo~NalAWINE R

ARAWIWWRINNNINRRIRRRIPR
N
o
<]

NP P
2188
[N eNe)
O @
B

O
__ENESEN

EEE QD

B CAPACITANCE TOLERANCE

COG/SL Characteristics
C : £0.25pF .- 5pF and below
D :+0.5pF - 6pF=<cap.=<10pF
J 5% e More than 10pF
X7R Characteristics
K : £10% (E12 Series)
M : +£20% (E6 Series)
Z5U Characteristics
M : +£20% (E6 Series)

Z : *80%9% (E6 Series)
Y5V Characteristics

Z : *80%(E6 Series)

B THICKNESS AND PACKAGING TYPES/QUANTITY

: ) Bulk Taping
Type  (Thickness: T (mm) (pcs./bag) (pcs./@l78mm reel)*

GRM39 [ ]:08 01 1,000 4,000

0] 0.85+0.1 1,000 4,000
GRM40

Il 125:01 1,000 3,000

v/ 7):0.85:0.1 1,000 4,000
GRM42-6 Z

Il 115:01 1,000 3,000

*@330mm reel is available on request.

4
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MONOLITHIC CERAMIC CAPACITOR

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

FOR REFLOW SOLDERING
Temperature Compensating Type

500Vv/200V/100V/50V

Type GRM42-2 GRM43-2 GRM44-1
(EIA Code) (1210) (1812) (2220)

Char. C0G SL C0G SL C0G SL
Volt.

Cap. (pF) 500 | 200 | 100 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
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 il

9,100

10, 000
11, 000

12,000

13, 000
15, 000 | i
16, 000

18, 000
20, 000

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

B CAPACITANCE TOLERANCE B THICKNESS AND PACKAGING TYPES/QUANTITY

Bulk Taping
(pcs./bag) (pcs./@l78mm reel)*
GRM42-2 | [[]:1.35+0.15 1,000 2,000
GRM43-2 | [ ] : 2.0 max. 1,000 1,000
GRM44-1| [[] : 2.0 max. 1,000 1,000
*@330mm reel is available on request.

COG, SL Characteristics Type |Thickness: T (mm)
J : 5% (E24 Series)




This is the PDF file of catalog No. CO2E-3. CO2E3.pdf 97.09.30

MONOLITHIC CERAMIC CAPACITOR

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

FOR REFLOW SOLDERING
High Dielectric Constant Type

500Vv/200V/100V/50V/25V

Type GRM42-2 GRM43-2 GRM44-1
(EIA Code) (1210) 1812) (2220)

Char. X7R Z5U Y5V X7R Z5U Y5V X7R Z5U Y5V
Volt- | 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

Cap. (PF)

300
900
700

600
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 .
L]

SOk ww

[

NESE

82, 000

100, 000
120, 000
150, 000

180, 000
220, 000
270, 000 ﬂ

330, 000 .

08 B B

[ ]
[]
H & J
[]

390, 000
470, 000

560, 000

680, 000 N

820, 000
000, 000 ]

200, 000

500, 000 0 N

200, 000 |

EH & =

300, 000
700, 000

rPoOpNIPREE

B CAPACITANCE TOLERANCE B THICKNESS AND PACKAGING TYPES/QUANTITY

Bulk Taping

X7R Characteristics Type |Thickness: T (mm) o
K : +10% (E12 Series) (pcs./bag) (pcs./gl78mm reel)

M : +20% (E6 Series) cRiazp| I 115:01 1,000 3,000
Z5U Characteristics []:1.35+0.15 1,000 2,000
M : £20% (E6 Series) GRM43-2| [ 2.0 max. 1,000 1,000

Z : 809 (E6 Series) GRM44-1| [[7]: 2.0 max. 1,000 1,000
Y5V Characteristics *@330mm reel is available on request.
Z : *899%(E6 Series)
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MONOLITHIC CERAMIC CAPACITOR

multata

Nickel Barriered Termination Type

GRM Series for General Electronic Equipment

B SPECIFICATIONS AND TEST METHODS

Specification

No Item ) ’ ) Test Method
ConTStrenn%grt?rE;r-?-ype High Dielectric Constant Type
Operating X5R :-55to + 85:8
o X7R :-55 to +125
1 | Temperature -55t0 +125°C 750 :+10to + 85°G
Range Y5V :-30to + 85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V" or V@,
whichever is larger, 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,

5 | Dielectric Strength | No defects or abnormalities. X7R, 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
The insulation resistance shall be measured with a DC volt-

6 | Insulation Resistance | More than 10,000MQ or 500Q - F. (Whichever is smaller) age 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 fre-

guency and voltage shown in the table.

Char.| 25V min.| 16V |10V max.
ggpi min. Q>:zl188020c Jon | 0.025 max.| 0.035 max. | 0.035 max. cnar ] conto U2y, st | COBURSL
L max. : Q>=400+ y more than
3 Q/Dissipation Factor| P Q Z5U | 0025 max.| — p— {tem (1000pF and below) (XSR, XTR, Y5‘\)/)
(OF) C : Nominal Capacitance o Frequency] 10.IMHz | 1%0.1kHz 120.1kHz
(pF) YSV | 0.05 max.| oo iy | 0-125 max. Voltage | 0.5to5Vrms | 1+0.2Vrms | 0.5+0.05Vrms
(C>=1.0pF)
ch Temp. |Reference| Cap. (1) Temperature Compensating Type
ar| Range Temp. | Change The temperature coefficient is determined using the
Capacitance | Within the specified toler- || X5R | -551t0 + 85°C ihins 150 capacitance measured in step 3 as a reference. When
Change ance. (Table A-1) X7R | -5510+125°C 25°C Withinz15% cycling the temperature sequentially from step 1 through
Z5U | +10to+ 85°C 5 Within22% 5, (COA: +25°C to+125°C ; other temp. coeffs.:+25°C
Y5V [-30t0+ 85C Within'25% to+85°C) the capacitance shall be within the specified tol-
— — erance for the temperature coefficient and capacitance
Temp.er.ature Within the specified toler- change as Table A-1.
Coefficient | ance. (Table A-1) The capacitance drift is caluculated by dividing the differ-
Capaciance | Capacitance | Within £0.2% or £0.050F ences petween the maximum and minimum mgasured
p N 0270 0r =Y. pr. values in the step 1, 3 and 5 by the cap. value in step 3.
9 | Temperature | prift (Whichever is larger.) Step Temperature ('C)
et *
Characteristics Not apply to SL/25V 1 2542
2 -55+3
3 25+2
4 12523 (for C0A)/8523 (for other TC)
5 25+2
(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.
Solt_]er the capacitor to the test jig (glass epoxy board) shown
No removal of the terminations or other defects shall occur. ga':;ﬂé%@i?ﬁ 'tr;]% ?eiltjtj?g(:tf'grsfoliir'slgen apply 10N*force in
The soldering shall be done either with an iron or using the
c reflow method and shall be conducted with care so that the
- soldering is uniform and free of defects such as heat shock.
. V1 V1 V1 V1 U *5N (GRM36, GRM39)
Adhesive Strength D
10 T [ T R R T Type a b c
eI ation 17/ 7/ 7 W 7/ 7 W 7| GRM36 0.4 15 05
< ° GRM39 1.0 3.0 1.2
?/’! % V/J W W W GRM40 1.2 4.0 1.65
e N ) GRM42-6 2.2 5.0 2.0
I 71 74 7 174 ] Solder resist GRM42-2 2.2 5.0 2.9
Fig. 1a Baked electrode or GRM43-2 35 7.0 3.7
9- copper foil GRM44-1 4.5 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
Q/D.F. 30pF min. : Q>=1000 Char.] 25V min. 16V |10V max.|| capacitor shall be subjected to a simple harmonic motion having
30pF max. : Q>=400+20C a total amplitude of 1.5mm, the frequency being varied uniformly
v X5R 0.025 max.| 0.035 max. | 0.035 max. between the approximate limits of 10 and 55Hz. The frequency
Vibration X7R range, from 10 to 55Hz and return to 10Hz, shall be traversed in
e Resistance C : Nominal Capacitance | z5U | 0.025 max.| — — approximately 1 minute. This motion shall be applied for a peri-
(pF) od of 2 hours in each 3 mutually perpendicular directions (total
0.07  max. of 6 hours)
(C<1.0pF) '
Y5V | 0.05 max. 0.125 max.
0.09 max.
(C>=1.0pF)
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Specification

No Item Temperature ' ’ . Test Method
Compen%ating Type ‘ High Dielectric Constant 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 conduct-
ed with care so that the soldering is uniform and free of
No cracking or marking defects shall occur defects such as heat shock.
b
! .5
]% I S
» L7
12| Deflection 100 | t:1.6mm (GRM36 : 0.8mm)
20 , 50 Pressurizing
speed : 1.0mm/sec. Fig. 2a
#Pressurize
R230 Type a b c
— = GRM36 0.4 1.5 0.5
GRM39 1.0 3.0 1.2
Flexure : =<1 GRM40 1.2 4.0 1.65
GRM42-6 2.2 5.0 2.0
Capacitance meter GRM42-2 2.2 5.0 2.9
45 l 45 GRM43-2 35 7.0 37
. GRM44-1 4.5 8.0 5.6
Fig. 3a
(in mm)

Solderability of

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

Soldering Heat

specifications in the following table.

13 T inati 75% of the terminations is to be soldered evenly and continuously. Preheat at 80 to 120°C for 10 to 30 seconds. After preheating,
ermination immerse in eutectic solder solution for 2+0.5 seconds at
230+5°C.
14 | Resistance to The measured and observed characteristics shall satisfy the 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 Sie;;n::%irsigjr:ftcog]p?hn::xgagfreg or 48+4 hours (high dielec-
Capacitance | Within £2.5% or £0.25pF X5R, X7R «+-e-+- Within £7.5% ype). '
Change (Whichever is larger) Z5U, Y5V oo Within £20% « Initial measurement for high dielectric constant type
30pF and over : Q>=1,000 |[Ghar.[25V min.| 16V |10V max.|| Perform a heat treatment at 150%,3°C for one hour and then
30pF and below : X5R let sit for 48+4 hours at room temperature. Perform the initial
Q>=400+20C X7R 0.025 max.| 0.035 max. | 0.035 max. measurement.
QID.F. C : Nominal Capacitance || £5U | 0.025 max. o —
(pF) .07 max. . .
. Preheating for GRM42-2/43-2/44-1
v5v | 005 max.| GO | 6195 ma reneating for .
(OC-Sgl ?aéj Step Temperature Time
o 1 100°C to 120°C L min.
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller) 2 170°C to 200°C 1 min.
Dielectric ;
Strength No failure

15

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 fol-

Strength

No failure

Appearance | No marking defects !owitng tablealéifri]t for 2?1;2hh(;)_u|rs (ttemperattuntetcompetnsat—
- — in e) or 48+4 hours (hi ielectric constant type) a
Capacitance | Within £2.5% or +0.25pF X5R, XTR «wee-- Within +7.5% ro?)ni/rt)er)nperature then (m(gasure. ype)
Change (Whichever is larger) Z5U, Y5V --eee- Within £20%
30pF and over: Q>=1,000 | [GRar To5V min 16V |10V max. Step 1 2 3 4
30pF and below : X5R - - -
o 0.025 max.| 0.035 max. | 0.035 max. o~ | Min. Operating| Room | Max. Operating| Room
Q>=400+20C X7R Temp. (°C) Temp.’$ | Temp. | Temp.®3 | Temp.
C : Nominal Capacitance || Z5U | 0025 max.| — — Time (min.)|  30%3 2103 30+3 2103
Q/D.F.
(pF) 0.07 max.
vsv | 005 max.| CEO) 16195 max
' 1009 max.| ' « Initial measurement for high dielectric constant type
(C>=1.0uF) Perform a heat treatment at 150*:3°C for one hour and then
IR More than 10,000MQ or 500Q - F (Whichever is smaller) let sit for 48+4 hours at room temperature. Perform the initial
Dieloctic measurement.
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Specification

Steady State

specifications in the following table.

No Item Temperature . ; : Test Method
Compensating Type High Dielectric Constant Type
16 | Humidity, The measured and observed characteristics shall satisfy the

Sit the capacitor at 40+2°C and 90 to 95% humidity for 500+12
hours.

- Remove and let sit for 24+2 hours (temperature compensating
Appea_rance N(_’ rr_]arkmg defects type) or 48+4 hours (high dielectric constant type) at room tem-
Capacitance | Within 5% or +0.5pF X5R, X7R «eeeee Within +12.5% perature, then measure.
Change (Whichever is larger) Z5U, Y5V oo Within £30%
30pFand over: Q>=350 | [Char[25V min] 16V |10V max.
10pF and over, X5R
30pF and below: 7R 0.05max. | 0.05max. | 0.05max.
>=275+5-C p— p—
QIDF. Q e Z5U | 0.05 max.
10pF and below : %1 m(?x.
Q=200+10C I} ygy | o7 max.| ("% | 015 max.
C: I'\:lommal Capacitance (C>:1,0uF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
17 |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 (tempera-
ture compensating type) or 48+4 hours (high dielectric con-
Appearance | No marking defects stant type) at room temperature, then muasure. The
XER. XTR e Within £12.5% charge/discharge current is less than 50mA.
Capacitance | Within £7.5% or +0.75pF | 754....... ithin +30% ol . .
ch Which is | o Within *399% (10v) * Initial measurement for Y5V/10V .
e (Whichever is larger) Y5V pithin iggu/z (others) Apply the rated DC voltage for 1 hour at 40+2°C.
TOoz - Remove and let sit for 48+4 hours at room temperature.
ggpi ang Svfr $Q>=200 C;gg 25V min.| 16V |10V max.|| Pperform initial measurement.
pF and below :
Q>=100+2C x7R | 0-05max. | 0.05max. | 0.05max.
C : Nominal Capacitance | [ Z5U | 0.05 max. — —
QID.F. (PF) 0.1 max.
vV | 0,075 max. | LMD | g 15 may,
0.125 max.
(C>=1.0pF)
L.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric :
Strength No failure
18 |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 (t_emperature compensating type) or 48+4 hours (high dielec-
SR XTR o Within £12.5% tric constant type) at room temperature, then measure.
Capacitance | Within 3% or 0.3pF | 760/ Within £30% The charge/discharge current is less than 50mA.
i i Within +30% (Cap.<1.0pF
Change (Whichever is larger) Y5V o gw:th:: jﬁoo/z ECZE ;1 g“::) « Initial measurement for high dielectric constant type.
30pF and over ; O>=350 - ° — Apply *200% of the rated DC voltage for one hour at the
10pF and over . Char.| 25V min.| 16V |10V max.|| maximum operating temperature +3°C. Remove and let sit
' X5R for 48+4 hours at room temperature. Perform initial measure-
30pF and below: _ 7R | 004max. | 005max. | 005max. || O F P
QDF Q>=275+5-C Z5U [ 0.04 max. | — —
o 10pF and below : 0.1 max. *150% for 500V
Q>=200+10C v5v | 0.075 max. | CEHD) | g 15 ey,
C : Nominal Capacitance 0.125 max.
(PF) (C>=1.0pF)
I.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
itan hange from 25°C (%
Nl Ve Es Capacitance Change fro 5°C (%)
Char. (PPM/C) Note 1 -55 -30 -10
oL Max. Min. Max. Min. Max. Min.
C0G 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 R e e R e

Note 1 : Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for C0A) /85°C (for other TC).
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B CHARACTERISTICS (REFERENCE DATA)

+ SELECTION OF CERAMIC CAPACITORS
When selecting capacitors, consider the voltage char-
acteristics (AC & DC) and aging characteristics.

» Capacitance-Temperature Characteristics

o Measuring condition : 1IMHz, 1Vrms

C0G

Capacitance Change (%)

-10
-60 -40 -20 0 20 40 60 80 100 120

Temperature (°C)

Measuring condition Z5U : 1kHz, 0.5Vrms
X7R, Y5V : 1kHz, 1Vrms
20
—_ N
0 7 |
S / N X7R
S -20
= / A .
= / N N
O N
®» -40
2 / N 75U
£ N
g -60
@ 7
& 7 Sl
(¢} Y5V
-80
-100 1 1 1 1 1 1 1 1 1 1 1 1 1 1

-60 -40 -20 0 20 40 60 80 100 120

Temperature (°C)

« Capacitance- DC Voltage Characteristics

Measuring condition Z5U : 1kHz, 0.5Vrms
X7R, Y5V : 1kHz, 1Vrms,

C0G : 1IMHz, 1Vrms
+40 -
20 /
—~ - \
g 8 COG 50V
1<y \\
2
g 20 <
O N
© ~ —
g -0 <
% ST~ X7R 50V
g S~~J—-._| zsusov
-80 B
Y5V 50V
-100
0 10 20 30 40 50
DC Voltage (VDC)
« Capacitance- AC Voltage Characteristics
Measuring condition COG : IMHz
X7R, Z5U, Y5V : 1kHz
+80
g
o +60
[=2)
c
2 a0
+ —
% 75050V _ ———
§ +20 — e — Y5V 50V
g oom==—-—""" xirSs0v|
T 0 - - =_" == = -- P
© e COG 50V
-20
0 1 2 3

AC Voltage (Vrms)

* Impedance- Frequency Characteristics

e Capacitance Change- Aging

+10
S
g 0 \5:::"—"—006
g =< X7R
S -10 B
3 = =
g 2 Y5V, Z5U
‘S
©
g 30
O

-40

0 50 100 1000 10000
Time (Hr)

COG (GRM40)

100 ¢
1pF‘\/
NI
10 100 [pF] (
cl 1000 [pF] \ / \
E A
2 |
g \
|

100m g

10m i P P
im 10M 100M 1G
Frequency (Hz)
X7R, Y5V (GRM40)
100
10 E N1000 [pF]
g £ 0.01 [uF
[} \
2 1 0.1[uF
© E
kS E A
2 £
g0 P
100m £
10m
1k 100k im 10M 100M 1G

Frequency (Hz)
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¢ High Frequency-Power Capacity itor (AT) should be kept below 20°C (AT=<20°C) in the
The monolithic ceramic capacitor has a small dielec- actual circuit.
tric loss. When high frequency current is applied to the Therefore, when selecting capacitors, the applicable
capacitor, the capacitor generates heat (power con- voltage, power and current should be considered with-
sumption) by its E.S.R. Temperature rise of the capac- in the following limits.
Temperature Compensating Type (COG 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
AT=20°C AT=20°C Qp Q AT=20°C
100 10 i 100 ;;'9/;;’%7@%9@ 1 1 H
‘ ARSI Rt
GRMa4.1 =007, G AN TS
! RMQ’;Q;‘/L, Z\_oK '“?éy Qp 111
R, -2 25 ] =\ A %0 G\@i"@”’
Ghmgo 7 T=SSRY 5, AL2NWIKS (%55
I 1 JSRmd) Sfvg, | oz ]l = 2 % | 2|
= & 1000pF GRM3g &éﬁ A S ol 2 PUATRAN /K
£ £ a4 00pF g 0="% S "o§§§
> 5} }b/ﬁ@ H :‘%\\ \ Ny o
§ 10pE 117 £ A A
3 5 g \ \
> o =%
E 2 2 \
o
: 1 \ \ < 100m F £ 1 \ | \
\ 1 Ed ¥ 1 ¥
\\ \\ 1| \\ 1
\ \
\
100m l 10m 100m
oM 100M 1G 10M 100M 1G oM 100M 16
Frequency (Hz) Frequency (Hz) Frequency (Hz)
High Dielectric Constant Type (X7R 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
69 AT=20°C 0 (AT=20°C 10 AT‘=‘20HC)‘
SSE5
SRV GRMA43-2
A i el
z ‘ ‘ ~ i
oo e Ml foemwsz § C
Sy M GRM422 T LU
= 5 20735 < £
g G “ £ g 1 4F
(= [
s 2 £ 3 1000pF
S LR 3 < P
© o L& =
2 g o g
2 g 5
2 1 < 100m GRM42-6 < 100m
GRM40
§ GRM39
(N
Q) <§<
O
QQ
Y
100m 10m 10m
10K 100K im 10K 100K M 10K 100K M
Frequency (Hz) Frequency (Hz) Frequency (Hz)
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B FEATURES

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.

B APPLICATION

Low distortion in general electronic equipment

B PART NUMBERING

(*Please specify the part number when ordering.)

(Ex) |[GRM425|[B][103] ]
© 06 06 0 o

-
&

@,
mm‘;@

-

©OCAPACITANCE (Ex.)

Code Capacitance (pF)
102 1000
103 10000
104 100000

OCAPACITANCE TOLERANCE

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

OCapacitance Tolerance

Code Cap. Tolerance (%)
K +10
M +20

ORATED VOLTAGE

@TYPE AND DIMENSIONS

iy

A0 72 3

L
1

(in mm)
Type GRM420 GRM425 GRM430
(EIA Code) (0603) (0805) (1206)
L 1.6+0.1 2.0 +0.1 3.2+0.15
W 0.8+0.1 1.25+0.1 1.6+0.15
T Varies depending on capacitance value
0.2t0 0.5 0.2t00.7 0.3t00.8
0.5 min. 0.7 min. 1.5 min.

*T : Please refer to the capacitance range table

@OTEMPERATURE CHARACTERISTICS

Capacitance Reference
Code Change Temp. Range Temp.
B Within £10% . .
R Within +15% 251085C 20¢

Code Rated Voltage (VDC)
16 16
50 50
OPACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging

12
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B CAPACITANCE RANGE TABLE

Type
(EIA Code) GRM425 (0805)

Char. B R B R B R

GRM420 (0603) GRM430 (1206)

Cap. (pF)

Volt.

50

16

50

16

50

16

000
200
500

800
200
700

300
900
700

oMWW INNEIRPEPRE

600
800

, 200

o
a N

.
o

000

, 000
, 000

NN
~N N

, 000
, 000
, 000

AW W
~N © W

, 000
, 000
, 000

(ool BN, |
N 0 O

, 000
, 000
, 000

100,

000

B CAPACITANCE TOLERANCE

B THICKNESS AND PACKAGING TYPES/QUANTITY

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

Type

Thickness:

T (mm)

Bulk
(pcs./bag)

Taping
(pcs./@l78mm reel)

GRM420

[ .08

+0.1

1,000

4,000

GRM425

[ .o7

+0
-0.2

1,000

4,000

v, /]:10

+0
-0.2

1,000

4,000

GRM430

07

+0
-0.2

1,000

4,000

v,/]:1.0

+0
-0.2

1,000

4,000

L5

1,000

3,000

13
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B OTHER SPECIFICATIONS AND TEST METHODS

No. Item Specification Test Method

1 | Operating Temperature Range | B, R : -25°C to +85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

2 | Rated Voltage See the previous page. 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 | Dimension Within the specified dimension. Using calipers.

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

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

Insulation Resistance| C=0-047 HE : 10,000MQ min. The insulation resistance shall be measured with a DC voltage

6 (LR) C>0.047 pF : 500Q - F min. not exceeding the rated voltage, at normal temperature and

T C : Nominal Capacitance (pF) humidity, and within 2 minutes of charging.
; i e The capacitance shall be measured at 20°C, at a frequency of
7 |C t Within th fied tol .
apacitance 'thin the speciied tolerance 1+0.1kHz and a voltage of 1+0.2Vrms.

8 | Dissipation Factor (DF)| B, R :0.01 max. D.F. s_hall be measured under the same conditions as the

capacitance.
) Temp. Capacitance Change The ranges of capacitance change compar_ed with the 20°C
Capacitance Char. R Without Volt With 50% Rated Voit value over the temperature ranges shown in the table shall
9 |Temperature ange ! ohu oltage | W :\ a+e10 oltage be within the specified ranges.
A B Within £10% Within*38 %
Characteristics -25°Cto +85°C e
R Within +15% Within*33 %
10 | Distortion 50V : -90dB max. The distortion shall be measured using the third harmonic distor-
16V : -80dB max. tion, 10+£1kHz in frequency and 1+0.2Vrms in voltage.
Solder the capacitor to the test jig shown in Fig.1b using a
eutectic solder. Then apply 10N* force in the direction of the
o arrow. The soldering shall be done either with an iron or
No removal of the terminations or other defects shall occur. using the reflow method and shall be counducted with care
so that the soldering is uniform and free of defect such as
heat shock.
. *5N (GRM420)
Adhesive Strength T
1 e >ireng 707 7 W 7 W 7 MR ) Type a b c
of Termination S o GRM420 1.0 3.0 1.2
ZZ R ZRZRZRZ GRMA425 1.2 4.0 1.65
a © GRM430 2.2 5.0 2.0
A 1 0 7 1 7 )
o N
D T 0 T T8 Tk Solder resist
Fig. 1b Baked electrode or
copper foil
The measured and observed characteristics shall satisfy the specifi- Solder the capacitor to the test jig (glass epoxy board) in the
cations in the following table. same manner and under the same conditions as (11).
The capacitor shall be subjected to a simple harmonic motion
Vibration Item Specification having a total amplitude of 1.5mm, the frequency being var-
12 _ : ied uniformly between the approximate limits of 10 and 55Hz.
Resistance Appearance Ng markmg defg_cts. The frequency range, from 10 to 55Hz and return to 10Hz,
Capacitance Within the specified tolerance. shall be traversed in approximately 1 minute. This motion
DF 0.01 max. shall be applied for a period of 2 hours in each 3 mutually
perpendicular directions (total of 6 hours).
Solder the capacitor to the test jig (glass epoxy board) shown
) in Fig. 2b using a eutectic solder. Then apply force in the
No cracks or marking defects shall occur. direction shown in Fig.3b for 5+1 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.
b
20 , 50 Pressurizing @5
speed : 1.0mm/sec.
‘Pressurize
o
13 | Deflection RO e ¥
777777 a
Flexure : =<1 100 t:1.6mm
Fig. 2b
fsapacitance m4e5ter Type a b c
T GRM420 1.0 3.0 1.2
Fig. 3b GRM425 1.2 4.0 1.65
GRM430 2.2 5.0 2.0
(in mm)

14
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No

Item

Specification

Test Method

14

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 (JI1S-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.

15

Resistance to
Soldering Heat

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

Item Specification

Appearance No marking defects.

Capacitance Change | Within £7.5%

More than 10,000MQ or 500Q - F

LR (Whichever is smaller)
D.F. 0.01 max.
Dielectric Strength No failure

Perform a heat treatment at 150+,5°C for one hour and then
let sit for 48+4 hours at room temperature. Measure initial
values. Preheat the capacitor for 1 minute at 120 to 150°C.
Immerse the capacitor in a eutectic solder solution at
270+5°C for 10+0.5 seconds (flow soldering bath). Let sit for
48+4 hours at room temperature, then measure values of
items in table.

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

Perform a heat treatment at 150+,5°C for one hour and then
let sit for 48+4 hours at room temperature. Measure initial
values of items in table. Fix capacitor to the supporting jig in

(Steady State)

Capacitance Change | Within £12.5%

More than 1,000MQ or 50Q - F

LR (Whichever is smaller)

D.F. 0.015 max.

Item Specification the same manner and under the same conditions as in (11).
Appearance No marking defects. Perform the five cycles according to the four heat treatments
Temperature - — shown in the following table. Let sit for 48+4 hours at room
16 c C|2 Capacitance Change | Within 7.5% temperature, then measure final values of items in table.
Y IR More than 10,000MQ or 500Q - F
o (Whichever is smaller) Step 1 2 3 4
D.E. 0.01 max. Temp. (°C) Min. Operating | Room | Max. Operating | Room
. +0 +3
Dielectric Strength No failure : : Tempi; |Temp.| Tempi, |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
specifications in the following table. 500412 hours. Remove and let sit for 48+4 hours at room
temperature, then measure values of items in table.
Item Specification
17 Humidity Appearance No marking defects.

18

Humidity Load

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

Item Specification
Appearance No marking defects.
Capacitance Change | Within £12.5%

More than 500MQ or 25Q - F

LR (Whichever is smaller)

D.F. 0.015 max.

Apply the rated voltage at 40+2°C and 90 to 95% humidity for
500412 hours. Remove and let sit for 484 hours at room
temperature, then measure values of items in table. The
charge/discharge current is less than 50mA.

19

High Temperature
Load

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

Item Specification
Appearance No marking defects.
Capacitance Change | Within £12.5%

More than 1,000MQ or 50Q - F

LR (Whichever is smaller)

D.F. 0.015 max.

Apply 200% of the rated DC voltage for one hour at the maxi-
mum operating temperature +3°C. Let sit for 48+4 hours at
room temperature, then measure initial values of items in
table. Apply 200% of the rated DC voltage for 1000+12 hours
at maximum operating temperature +3°C. Remove and let sit
for 48+4 hours at room temperature, then measure final val-
ues of items in table. The charge/discharge current is less
than 50mA.

15
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Nickel Barriered Termination Type

GRMA400 Series ; Low Distortion

B CHARACTERISTICS

+ SELECTION OF CERAMIC CAPACITORS
When selecting capacitors, consider the voltage character-
istics (AC & DC) and aging characteristics.

» Impedance-Frequency Characteristics

Samples : GRM425 B 103K 50V
GRM40 B103K50V — - — - —
Equipment : HP8753A

100
=
10
3
£
g
3 1
c
[
=l 2
[
o
E T
100m
10m
im 10M 100M 1G
Frequency (Hz)

» Capacitance-Temperature Characteristics

¢ Third Harmonic Distortion

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

Equipment : Third harmonic distortion meter CLT-I

Measuring conditions : Frequency--~10kHz

Voltage----0.3Vrms, 0.5Vrms, 1Vrms,
2Vrms, 3Vrms, 5Vrms

-10
-20
-30
-40
-50
-60
-70 7
-80
-90

Distortion (dB)

-110
-120
-130
-140

-150
0.1 1 5

AC Voltage (Vrms)

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

Equipment : HP4274A

Measuring condition : 1kHz,1Vrms

Capacitance Change (%)

14 ¢ | | | | |
-20 0 20 40 60 80
Temperature (°C)

« Capacitance-AC Voltage Characteristics

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

Equipment : HP4274A

Measuring condition : 1kHz, 10sec.

50
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10 e *
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15

= ! ! ! ! ! ! ! ! ! !

0 05 10 15 20 25 30 35 40 45 50
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Capacitance Change (%)
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e Capacitance-DC Voltage Characteristics

e Capacitance Change-Aging

Samples : GRM425 B 103K 50V —O—O0—0O—
GRM40 B 103K 50V -e- - -e— - —o—

Equipment : HP4274A

Measuring condition : 1kHz, 1Vrms, 10sec.

Capacitance Change (%)
=
o
I
.

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, 1Vrms, 25+2°C, 45~85%RH
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Nickel Barriered Termination Thin Type

GRM Series for Thin Equipment

B FEATURES

1. This series is suited to flow and 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.

B APPLICATION
Thin equipment such as IC cards.

B PART NUMBERING

(*Please specify the part number when ordering.)
(Ex) [GRM42-625][Y5v][224]z][25][  [PT]
(1] e 6 06 0 0

@Rated Voltage

OType

@OTEMPERATURE CHARACTERISTICS
» Temperature Compensating Type

Code C0G SL
Temp. range -55to0 125°C -551t0 85°C
Temp. coeff.

o 0£30 +350 to -1000
(ppm/°C)

 High Dielectric Constant Type

Code X7R Y5V
Temp. range -55 to 125°C -30 to 85°C
Cap. change +22

%) +15 2

©OCAPACITANCE (Ex.)

Code Capacitance (pF) Code Capacitance (pF)
OR5 0.5 102 1000
030 3 103 10000
101 100 224 220000

OCAPACITANCE TOLERANCE

_ Code Tol. Capacitance range
@Temperature Characteristics @®Murata's Control No. C +0.25pF 2 g
@®Nominal Capacitance @Packaging D 105 pF 10pF and below
OCapacitance Tolerance J + 5%
K +10%
©OTYPE AND DIMENSIONS M £20% More than 10pF
z fgg %
T
ORATED VOLTAGE
Code Rated voltage (VDC)
7 7 'y 16 16
o ) - 2 2
50 50
L w
(in mm)
OPACKAGING CODE
Type L W T e min. g min. Code Packaging
GRM40-024 | 2.0+0.1 1.25+0.1 0.5 max. 0.2 0.7 PB Bulk packaging in a bag
GRM42-625 | 3.2+0.15 | 1.6 +0.15 0.6 max. 0.3 15 PT Tape carrier packaging
B CAPACITANCE RANGE TABLE
Temp.
Type Char. CoG SL X7R Y5V
Rated
Voltage
50vDC 0.5~360 220~470 220~ 6,800 10,000
GRM40-024 25VDC e e 8,200~10,000 15,000~ 33,000
16VvDC — — 12,000~27,000 47,000~100,000
GRM42-625 25VDC e e o 150,000~220,000

18
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Nickel Barriered Termination Thin Type

GRM Series for Thin Equipment

B SPECIFICATIONS AND TEST METHODS

Specification
No. Item - - - - Test Method
Temperature Compensating Type | High Dielectric Constant Type
i X7R : -55 to +125°
1 Operating 55 t0 +125°C 55 to SOC
Temperature Range Y5V :-30to+ 85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

3 | Appearance No defects or abnormalities. Visual inspection.

4 | Dimension Within the specified dimension Using calipers.

No failure shall be observed when 300% of the rated voltage
i . » (COG and SL) or 250% of the rated voltage (X7R, and Y5V) 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

6 | Insulation Resistance 10,000MQmin. 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 fre-
quency and voltage shown in the table.

30pF min. : Q>=1,000
. Char. COG, SL
Q/Dissipation 30pF max. : Q>=400+20C Cielyy S0V 287 || 1Y tem™. | (1000pF and below) XTR, Y5V
8 | Factor (DF) X7R | 0.025 max. | 0.035 max.
2 ) ) Y5V 10.05 max. 1 0.07 max Frequency 1+0.1MHz 1+0.1kHz
C : Nominal Capacitance (pF) - —— - Voltage 0.5 to 5Vrms 1+0.2Vrms
(1) Temperature Compensating Type
. s o Char| Temp. - |Reference Cap. Change The temperature coefficient is determined using the
Capacitance | Within the specified Range | Temp. capacitance measured in step 3 as a reference. When
Change tolerance. (Table A-2) XIR | S00+125C | Within15% cycling the temperature sequentially from step 1 through
W aose | 20 [WitinZ % 5(C0G : +25°C to +125°C ; SL. : +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
Coefficient tolerance. (Table A-2 A2,
- — ( ) The capacitance drift is calculated by dividing the differ-
Capacitance | Within +0.2% or +0.05pF. ences between the maximum and minimum measured
Capacitance | Drift (Whichever is larger.) values in the step 1, 3 and 5 by the cap value in step 3.
T
o ?mperatgrg Step Temperature (°C)
Characteristics 1 2542
2 -55+3
8 25+2
4 12523 (for COG)/8523 (for SL)
5) 25+2
(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 Fig. 1c using a eutectic solder. Then apply a 10N’ force in
parallel with test jig for 10+1 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. *5N (GRM40-024)
Type a b €
GRM40 1.2 4.0 1.65
e S h GRM42-6 2.2 5.0 2.0
esive Strengt! -
10 o J No removal of the terminations or other detects shall occur. c (in mm)
of Termination
I V1 V1 V1 V1 VI
ZIRZRZZZ IR =
e}
A T 0 7 71 7
R T R T A R N N
|ZIRZERZERZZ %Y 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
: s s same manner and under the same conditions as (10).
SARCIICEY) Within the specified tolerance. The capacitor shall be subjected to a simple harmonic motion
o e | OO S Y Y | e aperouite ke 10 o
) 300F max. : 0>=400+20C ied uniformly between the approxi imits z.
Resistance P Q X7R | 0.025 max. | 0.035 max. The frequency range, from 10 to 55Hz and return to 10Hz,
Y5V | 0.05 max. | 0.07 max. shall be traversed in approximately 1 minute. This motion
C : Nominal Capacitance (pF) 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\ High Dielectric Constant 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 51 sec. The soldering shall be
done either with an iron or using the reflow method and shall
No cracks or marking defects shall occur. be conducted with care so that the soldering is uniform and
free of defects such as heat shock.
b
[P o5
]ic [ 2
12 | Deflection 20,50 Pressurizing %
| speed : 1.0mm/sec. t:1.6 mm
) 100
‘Pressunze
_R2zBO— Fig. 2¢c
Flexure : =<1
Type a b c
Capacitance meter GRM40 1.2 4.0 1.65
s | 4 GRM42-6 22 50 2.0
Fig. 3c (in mm)

Solderability of

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

Soldering Heat

N Lo )

13 . 75% of the terminations is to be soldered evenly and continuously. 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 The measured and observed characteristics shall satisfy the Preheat the capacitor at 120 to 150°C for 1 minute. Immerse

specifications in the following table.

Appearance| No marking defects.
Capacitance| Within £2.5% or +0.25pF X7R - Within £7.5%
Change (Whichever is larger) Y5V ceeeee Within £20%
30pF and over : Q>=1,000 Char.| 50V - 25V 16V

0 30pF and below : Q>=400+20C | 'x7R 10,025 max. | 0.035 max.

C : Nominal Capacitance (pF) Y5V | 0.05 max. | 0.07 max.
I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dietectric ;
Strength No failure

the capacitor in a eutectic solder solution at 270+5°C for
1040.5 seconds. Let sit at room temperature for 24+2 hours
(temperature compensating type) or 48+4 hours (high dielec-
tric 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 48+4 hous at room temperature. Perform the initial
measurement.

15

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

Appearance| No marking defects table. Sit it for 24+2 hours (temperature compensating type) or
Capacitance| Within+2.5% or +0.25pF XTR «evee Within +7.5% 48+4 hours (high dielectric coustant type) at room tempera-
Change (Whichever is lager) Y5V oo Within £20% ture, then measure.
1Q>=
.’;‘gpF and over : Q>~1,009 Char|50v-25V | 16V Step | 1 2 3 4

Q pF and below : Q>=400+20C Temp. (°c)| Min: Operating| Room | Max. Operaiing| - Room

C : Nominal Capacitance (pF) YY) 0.025 max. | 0.035 max. P- Temp.’? | Temp. | Temp..s | Temp.

Y5V |0.05 max. | 0.07 max. Time (min. 30+3 2t03 30+3 2t03

I.R. More than 10,000MQ or 500Q - F (Whichever is smaller)
Dietectric _ « Initial measurement for high dielectric constant type
Strength No failure Perform a heat treatment at 150 % $°C for one hour and then

let sit for 48+4 hous at room temperature. Perform the initial
measurement.

16

Humidity, Steady
State

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

Appearance| No marking defects
Capacitance| Within +5% or +0.5pF XTR weeeen Within +12.5%
Change (Whichever is lager) Y5V e Within £30%
30pF and over : Q>=350
10pF and over, 30pF and below | |Char.| 50V - 25V 16V
Q 1Q>=275+3-C || X7R | 0.05 max. | 0.05 max.
10pF and below : Q>=200+10C Y5V | 0.075 max. | 0.1 max.
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)

Sit the capacitor 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 tem-
perature, then measure.
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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.

Apply the rated voltage at 40+2°C and in 90 to 95% humidity
for 500+12 hours. Remove and let sit for 24+2 hours (tem-
perature compensating type) or 48+4 hours (high dielectric

Appearance| No marking defects
. __ constant type) at room temperature, then muasure.
Capacitance| - Within £7.5% or +0.75pF X7R -+ Within £12.5% The charge/discharge current is less than 50mA.
Change (Whichever is larger) Y5V oo Within £30%
30pF and 1 Q>=200
30pF ::d Zﬁorw 'QQ>—100+ oc |[Shar| S0V 29V | 16V
Q g : Nominal Cal ac&ance (SF) X7R 10.05 max. | 0.05 max.
' P p Y5V | 0.075 max. | 0.1 max.
I.R. More than 500MQ or 25Q - F (Whichever is smaller)
Dielectric :
Strength No failure
18 | 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
K f (temperature compensating type) or 48+4 hours (high dielec-
Appea.rance Nf_’ marking defects tric constant type) at room temperature, then measure.
Capacitance| Within £3% or +0.3pF XTR -++--Within £12.5% The charge/discharge current is less than 50mA.
Change (Whichever is lager) Y5V -++-Within £30%
30pF and over : Q>=350 « Initial measurement for high dielectric constant type.
10pF and over, 30pF and below Char.| 50V - 25V 16v Apply 200% of the rated DC voltage for one hour at the
0 - Q>=275+2C X7R |0.04 max. | 0.05max. maximum operating temperature +3°C Remove and let sit
' Y5V | 0.075 max. | 0.1 max. for 48+4 hours at room temperature. Perform initial mea-
10pF and below : Q>=200+10C surement.
C : Nominal Capacitance (pF)
I.R. More than 1,000MQ or 50Q - F (Whichever is smaller)
Dielectric ;
Strength No failure
Table A-2
Nominal Values Capacitance Change from 25°C Value (%)
Char. (PPM/C) Note 1 -55°C -25°C -10°C
pp Max. Min. Max. Min. Max. Min.
C0G 0+ 30 0.58 -0.24 0.40 -0.17 0.25 -0.11
SL +350 to-1,000 — — — — — —

Note 1 : Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for COG) /85°C (for SL).

21




This is the PDF file of catalog No. CO2E-3.

CO2E3.pdf 97.09.30

MONOLITHIC CERAMIC CAPACITOR

Silver Termination Type

GR Series for General Electronic Equipment

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

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

3. A wide selection of sizes is available, from the minia-
ture 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
placement.

B APPLICATION
General electronic equipment.

B PART NUMBERING

(*Please specify the part number and adhesive method when ordering.)
(Ex) [GR40][x7R][102] [ ]
o e e 0 6 (6] 7]

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

@TYPE AND DIMENSIONS

@OTEMPERATURE CHARACTERISTICS
» Temperature Compensating Type

Code C0G ReH [ w2y | s
Temp. range |-55t0 125°C -55to 85°C
Temp. coeff.
2 0+30 -220£60 | -750£120 |+350to-1000
(ppm/°C)

» High Dielectric Constant Type

Code X7R Z5U Y5V
Temp. range -55 to 125°C +10to 85°C -30to 85°C
Cap. change +22 +22

(%) 15 -56 -82
©OCAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)
OR5 0.5 100 10
R75 0.75 101 100
010 1 103 10000

OCAPACITANCE TOLERANCE

T
7 2R 7
A D9 i
L W (in mm)
Type L w T emin g min
(EIA Code) ’ ’
(%Eg’g 1.0+0.05 | 0.5 +0.05 | 0.5 +0.05 0.15 04
(%gg’; 16+0.1 |08 0.1 | 0.8 0.1 0.15 05
0.7 *2,
8;;‘50) 2.0:0.15 | 1.25:0.15 | 1.0 3, 0.2 0.7
125015
GR42-6 1.0 9.
(1206 | 32£015 | 16 £015 —ee” 0.25 15
GR42-2 12573,
(210) | 32803 | 25102 g 03 1.0
CRA3-2 | 45104 |32 403 2.0 max. 03 2.0
(1812)
CRAA-1 | 57,04 |50 +04 2.0 max. 03 2.0
(2220)

Code Tol. Capacitance range
© +0.25pF
P 10pF and below
D +0.5 pF
J + 5%
K +10%
M +20% More than 10pF
z +gg%
O@RATED VOLTAGE
Code Rated voltage (VDC)
16 16
25 25
50 50
100 100
200 200
500 500
OPACKAGING CODE
Code Packaging
PB Bulk packaging in a bag
PT Tape carrier packaging
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W CAPACITANCE RANGE TABLE
FOR SILVER EPOXY CONDUCTIVE ADHESIVE

Temperature Compensating Type B0

Type (EIA Code) | GR36 (0402) GR39 (0603) GRA40 (0805) GR42-6 (1206)

Char.
Cap. (pF) CoG SL CoG R2H u2J SL C0G R2H u2J SL C0G R2H u2J SL

g INa
a

OO UTRWINLRIOO

wlw
00
o0

|

I

|

|

L

i

I

T

|

T

(A

i
(oYY}
O IN
o0 0

I T

| |

| |

B CAPACITANCE TOLERANCE B THICKNESS AND PACKAGING TYPES/QUANTITY
Bulk Taping

(pcs./bag) (pcs./@l78mm reel)*

10.5 £0.05 1,000 10,000

:0.8 £0.1 1,000 4,000

107 9, 1,000 4,000

110 B, 1,000 4,000

:1.25+0.15 1,000 3,000

110 s 1,000 4,000

1 1.25%, 1,000 3,000

*@330mm reel is available on request.

5pF and below -« wweeeenins C: +0.25pF Type |Thickness: T (mm)
6pF and over, 10pF and below --- D : £0.5pF GR36
More than 10pF  eeeeeeeeeeee J : £ 5% (E24 Series) GR39

GR40

INE NI

GR42-6
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE

High Dielectric Constant Type EESIOZEVAIQY

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

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

Cap. (pF) Vol 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

8, 200
10, 000
12, 000

15, 000
18, 000

22, 000 L]
27, 000

33, 000 ]

39, 000

47, 000 [l ]

56, 000
68, 000
82, 000

100, 000 [

120, 000
150, 000
180, 000

220, 000
270, 000
330, 000

390, 000
470, 000
560, 000
680, 000
820, 000
1, 000, 000
1, 200, 000
1, 500, 000

QIO PRIWNNIERPRIP

[

0

N
0B O @

0 o

T T
EEEET 000

ISR

S |

£ OO0 @

HENEQC
I
l

B CAPACITANCE TOLERANCE B THICKNESS AND PACKAGING TYPES/QUANTITY

. : . Bulk Tapin
X7R Characteristics Type | Thickness: T (mm) (pcs./bag) (pc5./(p17gmg1 reel)*

K : £10% (E12 Series) GR36 105 +0.05 1,000 10,000

M : +£20% (E 6 Series) GR39 108 £0.1 1,000 4,000

Z5U Characteristics 107 73, 1,000 4,000

M : +20% (E 6 Series) GR40 :1.0 9, 1,000 4,000

Z : *80%(E 6 Series) 11.25£0.15 1,000 3,000

112579, 1,000 3,000
*@330mm reel is available on request.

GR42-6

1IN

Y5V Characteristics

Z : *80%(E 6 Series)
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE

Temperature Compensating Type High Dielectric Constant Type

Type GR39 GR40 GR42-6 Type GR39 GR40 GR42-6
(EIA Code) (0603) (0805) (1206) (EIA Code) (0603) (0805) (1206)
Char. CO0G SL C0G SL C0G SL Char. X7R |75U|Y5V| X7R | Z5U |ysv|  X7R Z5U |ysv,
Cap. 0F) Vo't 1500 | 100| 200 | 200{ 200 | 100 | 200 | 100 | 500 | 200 | 200 | 200 | 200 Cap. OF) Vo't 1500|100[100|100|200[100|200[100|100|500|200{200 200|200 100
is [] % 220 ] %
2 270
3 330
é 390
6 470
7 560
8
9 680
10 [ 820
11 1,000
%% 1,200
15 1,500 O %
%g 1,800 .
20 2,200 | | |
5‘21 2,700
27 8,300 I 1.
30 [ 3,900
33 4,700 O ]
gg Ll 5,600
43 6,800 ZIZ | |
‘511 L] 8,200
26 10,000 ””7.7.””
62 | 12,000
68 15,000 . .
3 18,000 |
o1 I 22,000 [ | %)
%(1)8 27,000
120 33,000 N . .
%gg 39,000
60 | 47,000 | |
180
200
220
240 7 B CAPACITANCE TOLERANCE
300
330 Af
360 COG/SL Characteristics
390
430 L C :+0.25pF - 5pF and below
810 I D :+0.5pF - 6pF=<cap.=<10pF
258 J :45% e More than 10pF
250 < X7R Characteristics
1,008 K : +#10% (E12 Series)
00 M : +20% (E6 Series)
ii & Z5U Characteristics
1800 M : +20% (E6 Series)
2, 000
2200 Z : *809 (E6 Series)
2,700
3,000 Y5V Characteristics
§38
37506 Z : *809(E6 Series)
4, 300
4, 700

B THICKNESS AND PACKAGING TYPES/QUANTITY

: . Bulk Taping
Type: (Thickness: T (mm) (pcs./bag) (pcs./@l78mm reel)*

GR39 []:08 0.1 1,000 4,000
. v/ ]:10 3, 1,000 4,000

I 1.25+0.15 1,000 3,000

4 :1.0 % 1,000 4,000
GRaz-g | L2 >

125, 1,000 3,000

*@330mm reel is available on request.
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FOR SILVER EPOXY CONDUCTIVE ADHESIVE

500V/200V/100V/50V

Temperature Compensating Type

Type GR42-2
(EIA Code) (1210)

GR43-2
(1812)

GR44-1
(2220)

Char. C0G

C0G SL

C0G SL

Volt.
Cap, (D) 500 | 200 | 100 | 50 | 200

100

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

PN APWWOWINNNNRERIRPRRIRE

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

B CAPACITANCE TOLERANCE

B THICKNESS AND PACKAGING TYPES/QUANTITY

COG, SL Characteristics
J : 5% (E24 Series)

Type

Thickness: T (mm)

Bulk

(pcs./bag)

Taping
(pcs./@l78mm reel)*

GR42-2

15 &

1,000

2,000

GR43-2

[]: 2.0 max.

1,000

1,000

GR44-1

[]:2.0 max.

1,000

1,000

*@330mm reel is available on request.
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Silver Termination Type

GR Series for General Electronic Equipment

FOR SILVER EPOXY CONDUCTIVE ADHESIVE

High Dielectric Constant Type

500Vv/200Vv/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
Vel 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

Cap. (pF)

3300
3900
4700

5600
6800
8200

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
180, 000
220, 000
270, 000

330, 000
390, 000

470, 000 0

560, 000

[]
680, 000 B 0 T
L]

]

2 0 .

£ B [
||
£ 8 B &

]

[ ]
||

820, 000

, 000, 000
, 200, 000
, 500, 000 N T (41
, 200, 000
, 300, 000
700, 000

A WONIP PP

B CAPACITANCE TOLERANCE B THICKNESS AND PACKAGING TYPES/QUANTITY

— ) Bulk Tapi
X7R Characteristics Type |Thickness: T (mm)| %0 (Peslsioa e e

K : +10% (E12 Series) o
[ Wk 1,000
M : +20% (E6 Series) GR42-2 e o2 1’000 z’ggg
. -03 ’ il

Z5U Characteristics i
M : +20% (E6 Series) GR43-2 | [[]:2.0 max. 1,000 1,000
7 +2238%(E6 Series) GR44-1 | [ ]:2.0 max. 1,000 1,000

Y5V Characteristics *@330mm reel is available on request.

Z : *80%(E6 Series)
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Silver Termination Type

GR Series for General Electronic Equipment

B SPECIFICATIONS AND TEST METHODS

Specification

No. Item - - - : Test Method
Temperature Compensating Type | High Dielectric Constant Type
Operating X7R : -55t0 +125°C
1 | Temperature -55 to +125°C Z5U : +10to + 85°C
Range Y5V :-30to+ 85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

3 | Appearance No defects or abnormalities. Visual inspection.

4 | Dimension Within the specified dimension. Using calipers.

No failure shall be observed when *300% of the rated voltage
(COG to U2J, 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

The insulation resistance shall be measured with a DC volt-

6 | Insulation Resistance| More than 10,000MQ or 500Q-F (Whichever is smaller) age 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 fre-
guency and voltage shown in the table.
30pF min. : Q>=1,000 Char.| 25V min. 16V char.| g COG to U2J, SL
- to U2J, SL
. Q/Dissipation Factor| 30pF max. : Q>=400+20C X7R | 0.025 max. | 0.035 max. (1000pF and below) (more than 1000pF) Z5U
(D.F) 750 |0.025 max. | —— trem X7R, YSV
C : Nominal Capacitance (pF) Y5V 10,05 max. | 0.07 max. Frequency 1£0.1MHz 120.1kHz 140.1kHz
Voltage 0.5to 5Vrms 1£0.2Vims 0.5£0.05Vrms
Temp. |Reference (1) Temperature Compensating Type
Char, 5 T Cap. Change The temperature coefficient is determined using the
Capacitance | Within the specified toler- angei Emp. — capacitance measured in step 3 as a reference. When
Change ance. (Table A-3) XR | 5i0H5C Within15% cycling the temperature sequentially from step 1 through
) 750 | o0 sC | BC | Wit % 5 (CO0G:+25°C to +125°C; other temp. coeffs. :+25°C to
oV | 0 ¢ Witin '3 % +85°C) the capacitance shall b_e_within the spegified toler-
ance for the temperature coefficient and capacitance
Temperature | Within the specified toler- change as Table A-3.
Coefficient ance. (Table A-3) The capacitance drift is calculated by dividing the differ-

ences between the maximum and minimum measured

Capaciance | Capacitance | Within £0.2% or $0.05pF. values in the step 1, 3 and 5 by the cap. value in step 3.

9 Temperaturg Drift (Whichever is larger.) Step Temperature (°C)
Characteristics 1 2542
2 -55+3
8 252
4 1253 (for C0G)/85+3 (for other TC)
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.

Fix the capacitor to the test jig (glass epoxy board) shown in

Fig.1d using silver epoxy conductive adhesive. Then apply
10N* force in parallel with the test jig par 10+1 sec.

*5N (GR36, GR39)

No removal of the terminations or other detects shall occur.

i
7 7 B 5 2 W 2 W UL s . ¢
1o | Adnesive Strength Do gRgg ‘1’-0 3-3 fl’g
inati ZIRZIRZIZZRZ : : :
of Termination o © GR40 1.2 4.0 1.65
A A 7 7 2 @\ GR42-6 22 5.0 2.0
R S S S S S S S S . GR42-2 2.2 5.0 2.9
Sold t
2207 W 7 W 7 W 7 W 7 N okzrrfs'sd GRA43-2 35 7.0 37
Baked electrode or
Fig. 1d copper foi GR44-1 45 8.0 5.6
Appearance | No defects or abnormalities. Fix the capacitor to the test jig (glass epoxy boards) shown in

Fig.1d using silver epoxy conductive adhesive. The capacitor

Capacitance | Within the specified tolerance. shall be subjected to a simple harmonic motion having a total

\lé:]srzttl;:ce Q/D.F. 30pF min. : Q>=1,000 Char.] 25V min. 16V amplitude of 1.5mm, the frequency being varied uniformly
I - O>= between the approximate limits of 10 and 55Hz. The frequen-
11 30pF max. : Q>=400+20C pp q
(Not apply P Q X7R | 0.025 max. | 0.035max. | | ¢y range, from 10 to 55Hz and return to 10Hz, shall be tra-
for GR36) Z5U | 0.025 max. — versed in approximately 1 minute. This motion shall be
C : Nominal Capacitance (pF) Y5V | 0.05 max. | 0.07 max. applied for a period of 2 hours in each 3 mutually perpendic-
ular directions (total of 6 hours).
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Specification

No. Item - - - : Test Method
Temperature Compensating Type| High Dielectric Constant Type
12 | Temperature Cycle The measured and observed characteristics shall satisfy the Fix the capacitor to the supporting jig in the same manner
(Not apply for GR36) | specifications in the following table. and under the same conditions as (10). Perform the five

cycles according to the four heat treatments listed in the fol-

GHEEIEE  No marking defects lowing table. Let sit for 24+2 hours (temperature compensat-

Capacitance| ~ Within +2.5% or +0.25pF ?gSL """ Within +7.5% ing type) or 48+4 hours (high dielectric constant type) at
Change (Whichever is larger) Y5y e Within £20% room temperature, then measure.
30pF and over : Q>=1,000 Char.| 25V min. 16V Step 1 2 3 4
30pF and below : Q>=400+20C X7R 1 0.025 max. | 0.035 max o~ | Min. Operatingl Room | Max. Operating| Room
. -1 0. - Temp. (C) +0 +3
Q/D.F. C : Nominal Capacitance (pF) Temp..s | Temp. | Temp..o | Temp.
Z5U | 0.025 max. Time (miny| 3023 | 2t03 | 30£3 | 2103
Y5V | 0.05 max. | 0.07 max. . K X K
« Initial measurement for high dielectric constant type.

'R : More than 10,000MQ or 500Q-F (Whichever is smaller) Perform a heat treatment at 150",9°C, for one hour and then
Dielectric No failure let sit for 48+4 hours at room temperature. Perform the initial
Strength measurement.
13 | Humidity, Steady The measured and observed characteristics shall satisfy the Sit the capacitor at 40+2°C and 90 to 95% humidity for
State specifications in the following table. 500412 hours. Remove and let sit for 24+2 hours (tempera-

ture compensating type) and 48+4 hours (high dielectric con-

Appearance| No marking detects stant type), then measure.

Capacitance| Within 5% or +0.5pF )ZgSE ------ Within +12.5%
Change (Whichever is larger) Yoy o Within £30%
30pF and over : Q>=350
10pF and over, 30pF and below | [Char.| 25V min. 16V
Q/DF. 1 Q>=275+5-C X7R | 0.05 max. | 0.05 max.
10pF and below : Q>=200+10C || Z5U | 0.05 max. —_—
C : Nominal Capacitance (pF) || YSV |0.075 max. | 0.1 max.

L.R. More than 1,000MQ or 50Q-F (Whichever is smaller)
14 | 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

(temperature compensating type) or 48+4 hours (high dielec-

Appearance| No marking detects tric constant type) at room temperature, then measure. The

Capacitance| Within £3% or +0.3pF égﬁ[ """ Within +12.5% charge/ discharge current is less than 50mA.
Change (Whichever is larger) Y5y o Within £30%

30pF ang over : Q>:350d . Char.| 25V min. 16V '-Alni:ialg(l)%eol/surfement Io(rj T)l%h diﬁlectrifc constﬁnt typtet.h

10pF and over, 30pF and below pply % of the rate voltage for one hour at the
Q/D.F. :Q>=275+3C X7R 0.04 max. | 0.05max. maximum operating temperature +3°C. Remove and let sit
10pF and below - Q>=200+2100 Z5U |0.04 max. — for 48+4 hours at room temperature. Perform initial measure-

Y5V | 0.075 max. | 0.1 max. ment.
C : Nominal Capacitance (pF)

I.R. More than 1,000MQ or 50Q-F (Whichever is smaller) *150% for 500V
Dielectric :
Strength No failure
15 | Notice When mounting capacitor of 500V rated voltage, perform the epoxy resin coating (min. 1.0mm thickness).

Table A-3
Nominal Values Capacitance Change from 25°C Value (%)

Char. (PPM/C) Note 1 -55°C -30°C -10°C
Max. Min. Max. Min. Max. Min.
C0G 0+ 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 3.84 221
SL +350 to-1,000 e e o —_— —_— e

Note 1 : Nominal values denote the temperature coefficient within a range of 25°C to 125°C (for COG) /85°C (for other TC).
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B CHARACTERISTICS (REFERENCE DATA)

* SELECTION OF CERAMIC CAPACITORS

When selecting capacitors, consider the voltage char-

acteristics (AC & DC) and aging characteristics.

» Capacitance-Temperature Characteristics

Measuring condition : Z5U : 1kHz, 0.5Vrms
Measuring condition : 1IMHz, 1Vrms X7R, Y5V : 1kHz, 1Vrms
10 20
0 L NP
= / \ I —
= 5 S / \ X7R
3 <
s o -20
[} = / 7/ \
g Tt C0G & ’ )
3 == / \
5 o =~ o 40
o | T == Q / AN
5] - < / 75U
s R2H = N
= S -60
& aQ / N
s 5 8 4 h Y5V
(3} u2J -80
-10 1 1 1 1 1 Il Il Il Il Il Il Il Il Il -100 1 1 1 1 1 1 | | | | | | | |
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 » Capacitance-AC Voltage Characteristics
Measureing condition : Z5U : 1kHz, 0.5Vrms
X7R, Y5V : 1kHz, 1Vrms Measuring condition : COG 1 1IMHz
C0G : IMHz, 1Vrms X7R, Z5U, Y5V : 1kHz
+40 ~ +100
+20 +80
—~ Vi o=
S COG 50V g
() \ (] +60
& NN 5
S 20 g
N s O
g N \ o +40 —
3 3 _
£ -40 < < Z5U50V_ _ ——
pet ~o >~ £ -
8 Trl e X7R 50V g +20 — Y5V 50V
2 60 L = - e ——
© = - —
& S~ IT—--L 7sUs0V o T -] X7R S0V
T 0 = = —
0 Y5V 50V = | C0G 50V
-100 20
0 10 20 30 40 50 0 1 2 3
DC Voltage (VDC) AC Voltage (Vrms)
« Capacitance Change-Aging * Q/DF Change-Aging
+10
4000 —_— - €06
g Q
] = CoG
% = 2000
s ~4_ T——X7R
-10 =
g T~ Y 100 1000 10000
8 ™ ~vsv, 750
5 20
o 3.0
8 2.0 —— =
-30 oF ] 17—~ |vsv,z50
o6 10 Yo
X7R|
0
e 100 1000 10000
50 100 1000 10000 Time (Hr)
Time (Hr)
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» High Frequency-Power Capacity

The monolithic ceramic capacitor has a small dielectric
loss. When high frequency current is applied to the
capacitor, the capacitor generates heat (power con-
sumption) by its E.S.R. Temperature rise of the capaci-

tor (AT) should be kept below 20°C (AT=<20°C) in the
actual cricuit.

Therefore, when selecting capacitors, the applicable
voltage, power and current should be considered with-
in the following limits.

Temperature Compensating Type (COG 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
6 (aT=20°C n } (aT=20°C 100 — Sy Qo AT=20°C
} E=Cs 1%l i
T 2550 A 83 T
GRag.1=202;~ KOs o N TS
XN ERNERS & [l Crat 2 NS AN 0% S]]
QAR T TR RO 426 = v 7 ©) O
RDDR | IR PN GR4g = o 2 Q [k
N2 e o o1 1PF — ‘ e Grg5 é,&g,,, 2 g——?,;o o4
% ~ 2 < < =
— —~ 1000pF |CR30 Y2 [Rge g o N K 2\\o
2 108, i) 2 1 = P To) ) 2 o\
E 23 Y 3 E 00pF: ol NI oW
S % S 2N z S S = R R SN
< — N2 ‘\;i,,,,,, = %39 IS} A\ V4
2 2 g 1] o X\
2 2) ZUNY 5 10pF £ /\ \
g 1 \ : 8 \ \
> 73 e\ o g
% % % £ 1pF
S = 2
2 2 1pF g
< 1 5 % < 100m g 1! 3 1 3
1 A § = A 1§ A
\ { | <
\ \ 1 1
\ |
TN
100m l 10m 100m
10M 100M 1G 10M 100M 1G6 10M 100M 16
Frequency (Hz) Frequency (Hz) Frequency (Hz)
High Dielectric Constant Type (X7R 50V)
Allowable Voltage Allowable Current Allowable Apparent Power
oD AT=20°C W (aT=20°C 10
G5 G5 TG
Ry Ry 0/9‘4)7 O} Ay
A 3 —~
el T Fose, GRaz2 3 GRA2:
w 952 GRA22 T 0.1uF |
G/?q‘ ‘100 2 9] A
7 10 s, N 2 1 GRAO
= EF———GAo~roH P == E c
= %2, 9%, < £
@ 7 - = ] o 1uF
g 3 i 3
= 0 5 &
S /S 3 i; 2 1000pF
X
s s | Sl g
g : v e g
=l 3 =
< 1 < 100m GR42-6 < 100m
GR40
S GR39
Q'Q %
Q'
QG
S
100m 10m 10m
10k 100k M 10k 100k M 10k 100k M
Frequency (Hz) Frequency (Hz) Frequency (Hz)
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GRM?200 Series ; Smoothing

B FEATURES

1. Large capacitance at low cost because of the use of
base-metal materials.

2. Heat generation is low at high frequency because of
low dielectric loss.

3. Compared with aluminum elctrolytic capacitors,
capacitance can be lower to obtain the same
smoothing performance.

4. Ceramic capacitor has no polarity and ensures long
life time.

B APPLICATION

* DC-DC converter
* Noize elimination LCD bias circuit
(Use for only alumina, paper or glass epoxy board

B PART NUMBERING

(* Please specify the part number when ordering)

(Ex) [GRM230|[Y5V|[106] ]
o @ ©6 06 06 O

OType

@Temperature Characteristics
(Please refer to the table)

©Capacitance

OcCapacitance Tolerance
@Rated Voltage
@®Murata's Control No.
@Packaging

©TYPE AND DIMENSIONS

©OCAPACITANCE (Ex.)

Code Capacitance (UF)
105 1
226 22

OCAPACITANCE TOLERANCE

Tt
7/
7 7% T
/N
T T Tw (in mm)
Type Dimensions (mm)

(EIA Code) L W T [S 9
GRM220 .
+ + -

(0603) 1.6+0.1 0.8+0.1 Please refer 0.2-0.5 0.5min.
to th
g 3.2+0.15 1.6+0.15 © e. 0.3-0.8 0.5min.
(1206) capacitance
range table.
G(F;gﬂlzoa;s 3.2+0.3 2.5+0.2 g 0.3min. 1.0min.
OTEMPERATURE CHARACTERISTICS
Capacitance Reference
Cod T .R
ode Change Rate emp. Range Temp.
Y5V Within + 2 % -30to 85°C 25°C

Z:0 %
ORATED VOLTAGE
Code Rated Voltage (VDC)
10 10
16 16
25 25
ORATED VOLTAGE
Code Packaging
PB Bulk packaging in a bag (only for GRM220)
PT Tape carrier packaging
B CAPACITANCE RANGE (in uF)
Type Tickness Rated Voltage
(EIACode) T (mm) 25VDC 16VDC 10VDC
GRM220
.8+0.1 - - 1
(0603) 08
GRM230 1.15+0.1 4.7 10
(1206) R '
GRM235 1.5+, 6.8 6.8, 10 22
(1210) 2.0+, 10 - -
Capacitance Tolerance Z:+50%
Type Tickness Bulk Taping
(EIACode) T (mm) (pcs./bag) (pcs./@l78mm reel)
GRM220
0.8+0.1 1,000 4,000
(0603)
GRM230
1.15+0.1 - 3,000
(1206)
GRM235 1.5+9, — 2,000
(1210) 2.0+0, - 1,000
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B SPECIFICATIONS AND TEST METHODS

No

Item

Specification

Test Method

1

Operating Temperature Range

Y5V : -30°C to +85°C

Rated Voltage

See the previous page.

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.

Dimension

Within the specified dimension.

Using calipers.

Dielectric Strength

No defects or abnormalities.

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

Insulation
Resistance

10000MQ min. or 500Q * F min.
(whichever is smaller)

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.

Dissipation Factor (D. F.)

Y5V : 0.09 max.

The capacitance/D.F. shall be measured at 20°C at the
frequency and voltage shown in the table.

Capacitance
C=<10pF
C>10uF

Frequency
1+0.1kHz
120kHz+20%

Voltage
1+0.2Vrms
0.5+0.1Vrms

Capacitance
Temperature
Characteristics

Reference
Temp.

Temp.
Range

Cap. Change

Char.
ar Rate

Y5V -30to 85°C 25°C Within + 5%

The ranges of capacitance change reference to 25°C within
the temperature ranges shown in the table shall be within the
specified ranges.

10

Adhesive strength
of Terrmination

No removal of the terminations or other defect shall occur.

Solder resist

777/ 7/ 7R 7N
Fig. le

Baked electrode or
copper foil

Solder the capacitor on the testing jig (glass epoxy board)
shown in Fig. 1e by an eutectic solder. Then apply "10N of
force in parallel with the test jig for 10+1 sec. The soldering
shall be done either by iron or reflow and be counducted with
care so that the soldering is uniform and free of defect such
as heat shock. *5N (GRM220 only)

Type a b ©
GRM220 1.0 3.0 1.2
GRM230 2.2 5.0 2.0
GRM235 2.2 5.0 2.9

(in mm)

11

Appearance

No defects or abnormalities.

Capacitance

Within the specified tolerance.

Vibration

Resistance Dissipation

Factor(D.F.)

Y5V : 0.09 max.

Solder the capacitor to the testing jig (glass epoxy boards)in
the same manner and under the same conditions as (10).
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
viblation 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).

12

Deflection

No cracks or marked defect 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 boards) shown
in Fig.2e using a eutectic solder. Then apply a force in the
direction shown in Fig.3e. 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.

I

®5

i )
ot
—
40

100 t:1.6mm

Type a b ©
GRM220 1.0 3.0 1.2
GRM230 2.2 5.0 2.0
GRM235 2.2 5.0 2.9
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No Item Specification Test Method
Immerse the capacitor first a ethanol (JIS-K-8101) solution of
Solderability of . . . rosin (JIS-K-5902) (25% rosin in weight proportion), then in
13 Termination 75% of the terminations is to be soldered evenly and continuously. an eutectic solder solution for 2+0.5 seconds at 230+5°C after
preheating for 10 to 30 seconds 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
table. temperature after one hour heat of treatment at 150°C+°,°C.
— Immerse the capacitor in a eutectic solder solution at 270+
Item Specification 5°C for 10+0.5 seconds (flowsoldering bath) after preheating
. Appearance No marking defect. in the flowing table. Then set it for 48+4 hours at room
Resistance to : Withi temperature and measure
14 Selalering st Capacitance Change | Y5V : Within +20% :
s IR More than 10000MQ or 500Q * F Chip Size Conditions
o (Whichever is smaller) 3.2X1.6mm max. 1 minute at 120 to 150°C
D.F. Y5V : 0.09 max. 3.9X2.5mm min. tEhach121.7Bn;nuzttcs)oe:tcloo to 120°C and
Dielectric Strength | No failure en 0
The measured values shall satisfy the values in the following The capacitor shall be set for 48+4 hours at room
table. temperature after one hour heat of treatment at 150°C+43°C,
then measure for the initial measurement. Fix capacitor to
Item Specification the supporting jig in the same manner and under the same
Appearance No marking defect. conditions as in (10) and conduct the five sycles according to
Temperature - Yy the temperature and time shown in the following table.
15 cycle Capacitance Change | Y5V : Within £20% Set it for 48+4 hours at room temperature, then measure.
LR More than 10000MQ or 500Q * F
o (Whichever is smaller) Step 1 2 3 4
D.F. Y5V : 0.09 max. o Min. Operating | Room | Max. Operating | Room
; ; ; et {12 Temp.*3 | Temp Temp.3 | Temp
Dielectric Strength No failure 3 : ‘-0 :
Time (min.) 30+3 2t03 30+3 2t03
The measured values shall satisfy the values in the following Set the capacitor at 500+12 hours at 40+2°C. in 90 to 95%
table. humidity. Take it out and set it for 48+4 hours at room
S— temperature, then measure.
Item Specification
A N king defect.
e ppealrance 0 mar '|ng efec
16 Capacitance Change | Y5V : Within £30%
(Steady State)
LR More than 1000MQ or 50Q - F
o (Whichever is smaller)
D.F. Y5V : 0.125 max.
Dielectric Strength No failure
The measured values shall satisfy the values in the following Apply the rated voltage at 500+12 hours at 40+2°C and in
table. 90 to 95% humidity and set it for 48+4 hours at room
temperature, then measure. The charge/discharge current is
Item Specification less than 50mA.
Appearance No marking defect.
17 | Humidity Load Capacitance Change | Y5V : Within +30%
LR More than 1000MQ or 25Q - F
o (Whichever is smaller)
D.F. Y5V : 0.125 max.
Dielectric Strength No failure
The measured values shall satisfy the values in the following The voltage treatment shall be given to the capacitor, in which
table. a DC voltage of 200% the rated voltage is applied for one
hour at the maximum operating temperature +3°C then it shall
Item Specification be set for 48+4 hours at room temperature and the
. Appearance No marking defect. measurement shall be conducted. Then apply the above
18 High Temperature Capacitance Chanae | Y5Y - Within £30% mentioned voltage continuousty for 1000+12 hours at the
Load P 9 . =V same temperature, remove it from the bath, and set it for
IR More than 1000MQ or 50Q - F 48+4 hours at room temperature, then measure. The
(Whichever is smaller) charge/discharge current is less than 50mA.
D.F. Y5V : 0.125 max.
Dielectric Strength No failure
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B CHARACTERISTICS (REFERENCE DATA)

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

» Capacitance-Temperature Characteristics « Impedauce-Frequency Characteristics

Samples : GRM230 Y5V 106Z 10
Equipment : HP4284A
Measuring conditions : 1kHz, 1Vrms

20

-20

-40

-60

Capacitance Change (%)

-80

-100

-40 -20 0 20 40 60 80 100
Temperrature (°C)

Impedance (W)

Equipment : HP4192A

1k

———————— GRM230Y5V475216 |11
> - GRM235Y5V685216
100 ———————— GRM235Y5V106Z16 L4
<
N ~
10
<
1
<
SIS
0.1 > e
0.01
100 1k 10k 100k M 10M

Frequency (Hz)

» Capacitance-DC Voltage Characteristics

» Capacitance-AC Voltage Characteristics

Samples : GRM230 Y5V 106Z 10
Equipment : HP4284A
Measuring conditions : 1kHz, 1Vrms
Applied AC voltage per 30 sec.

20

g
(]
S 20
©
(5]
o 40
o
[=
£
2
©
g T~
O 80

-100

2 0 2 4 6 8 10

DC voltage (VDC)

Samples : GRM230 Y5V 106Z 10
Equipment : HP4284A
Measuring conditions : 1kHz, 1Vrms,
Applied AC voltage per 30 sec.

40
30
3
() 20
—
—
(@] 10
—
£ o
Q
g 1
<3
O .10
-20
0 1 2 3 4 5

AC voltage (Vrms)
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B ALLOWABLE 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 20°C

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

* Allowable Ripple Current Value

Rated Voltage : 10V
Chip Size 100kHz=<f 300kHz=<f 500kHz=<f
o <300kHz <500kHz =<1MHz
GRM220 1.4Arms 1.5Arms 1.6Arms
GRM230 1.5Arms 1.6Arms 1.6Arms
GRM235 1.7Arms 1.8Arms 2.0Arms
Rated Voltage : 16V
Chip Size 100kHz=<f 300kHz=<f 500kHz=<f
s <300kHz <500kHz =<1MHz
GRM230 1.5Arms 1.6Arms 1.6Arms
GRM235 1.7Arms 1.8Arms 2.0Arms
Rated Voltage : 25V
Chip Size 100kHz=<f 300kHz=<f 500kHz=<f
s <300kHz <500kHz =<1MHz
GRM230 2.0Arms 2.2Arms 2.2Arms
Voltage (V)
A Z/Ripple Voltage
Rated P — = P __--f_ ,—DC Voltage
Voltage |[~~--7 T == N
» Time

(sec.)
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B FEATURES

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.

B APPLICATION
High-frequency and high-power circuits

B PART NUMBERING

(*Please specify the part number when ordering)

@TEMPERATURE CHARACTERISTIC

Code Temp. coeff. Temp.range |Referencetemp.

C0G 0+30ppm/°C -55°C to 125°C 25°C
©OCAPACITANCE (Ex.)

Code Capacitance (pF) Code Capacitance (pF)

010 1 220 22

1R5 15 471 470

OCAPACITANCE TOLERANCE

Code C D J
Cap. tolerance +0.25pF +0.5pF +5%
Cap. range C=<5pF 5pF<C=<10pF 10pF<C
ORATED VOLTAGE
Code Rated voltage
50 50vDC
100 100vDC
200 200vDC

OPACKAGING CODE

(Ex) [GRH710][C0G|[151][J][200] | | [PB]
(1) e e 0 6 (6]

OType @Rated Voltage
@®Murata's Control No.
@Packaging Code

@Temperature Characteristic
©cCapacitance
OcCapacitance Tolerance

@TYPE AND DIMENSIONS

Chip Type

iy

-l

Microstrip Type
(RPN)

L [ | -

| 1081 | | 101 \

=

2+0.3

Tl T 1 Silver ribbon leads.

. . 0.1
*e : Coating extension

(in mm)

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

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.

|
\ | 32 | |

| S
(3.3pF)

| 101 |

|
(100pF)

Dimensions (mm)

Type L W T e g

GRH706 | 1.25%3 1.0 93 1.2 max. | 0.15min. | 0.3min.

GRH708 | 2.0 %33 1.25%%3 1.45max. | 0.2 min. | 0.5min.

GRH710 | 3.2 %% 25 3 1.9 max. | 0.3 min. | 0.5min.

RPN710 | 4.0 max. 3.0 max. 2.3 max. 1.5 max. —
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B CAPACITANCE RANGE TABLE

T.C. COG
Ty‘l’e GRH706 GRH708 GRH710/RPN710
Cap. (pF) Qlt- 200 100 50 200 100 50 200 100 50

CONIOOTAAMWWWWNNINVNIRPRRPRERIRRRIRPO00I000
RPNUHOND IRPNWIOOWIONAINROIOONIOUTRWNRICODINOG

10
11
12
13
15
16
18
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
390

430
470
510
560
620
680
750
820
910

1, 000

B CAPACITANCE TOLERANCE B PACKAGING TYPES/QUANTITY

5pF and below -« weeseeeeeenene. C : £0.25pF Type Bulk Taping

- (pcs./bag) (pcs./@178mm reel)
Over 5pF, 10pF and below - D : £0.5pF GRH706 1,000

More than 10pF  oeeeeveeenenns J 1 £5% GRH708 1,000 3,000

GRH710 1,000 2,000
RPN710 100 —
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B SPECIFICATIONS AND TEST METHODS

Temperature Compensating Type

No Item Specification Test Method

1 | Operating Temperature Range | -55 to +125°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

3 | Appearance No defects or abnormalities. Visual inspection.

4 | Dimension Within the speified dimension. Using calipers.

No failure shall be observed when 300% of the rated voltage

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

Insulation ) The insulation resistance shall be measured with a DC voltage

6 Resiar 10,000MQ min. not exceeding the rated voltage at 25°C and standard humidity

SIRENED 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 =
8|0 220pF< C=< 470pF:Q>= 5,000 - e COG (1,000pF and below)
470pF<  C=<1,000pF Q>:C _3"\?00. Ic . F Frequency 1+0.1MHz
+ Nominal Capacitance (pF) Voltage 0.5 to 5Vrms
Capacitance The temperature coefficient is determined using the
Variation Within the specified tolerance. (Table A-4) capacitance measured in step 3 as a reference. When cycling
Rate the temperature sequentially from step 1 through 5, the
capacitance shall be within the specified tolerance for the
Temperature temperature coefficient and capacitance change as Table A-4.
; Coeffcient Within the specified tolerance. (Table A-4) The capacitance drift is calculated by dividing the differences
Capacitance between the maximum and minimum measured values in the
9 Temperalgrg Capacitance | Within +0.2% or +0.05pF. step 1, 3 and 5 by the cap. value in step 3.
Characteristics | pyiy (Whichever is larger). Step Temperature ('C)
1 252
2 -55+3
3 25+2
4 125+3
5 25+2
Solder the capacitor to the test jig (alumna substrate) shown
in Fig. 1f using solder containing 2.5% silver. The soldering
shall be done either with an iron or in furnace and be
Filiesie conducted with care so the soldering is uniform and free of
defects such as heat shock. Then apply a 10N* force in the
Strength of o direction of the arrow.
. No removal of the terminations or other defects shall occur.
Termination
(for chip type) @7710,\,‘
~— Alumina substrate
10 Terminal Fig. 1f *5N (GRH 706)
Strength Mensile The capacitor body is fixed and a load is applied gradually in
Strength ial directi il i
for m%cro- Capacitor shall not be broken or damaged. the axial direction until its value reaches 5N.
strip type)
Bending Position the main body of the capacitor so the lead wire
Strength of terminal is perpendicular, and load 2.5N to the lead wire
lead wire ) terminal. Bend the main body by 90 degrees, bend back to
terminal Lead wire shall not be cut or broken. original position, bend 90 degrees in the reverse direction,
(for micro- and then bend back to original position.
strip type)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (alumina substrate) shown
Capacitance | Within the specified tolerance. in Fig.2f using solder containing 2.5% silver. The soldering
— — shall be done either with an iron or using the reflow method
Satisfies the initial value. and shall be conducted with care so the soldering is uniform
C=< 220pF : Q>=10,000 and free of defects such as heat shock.The capacitor shall
Q 220pF< C=< 470pF : Q>= 5,000 be subjected to a simple harmonic motion having a total
470pF< C=<1,000pF : Q>= 3,000 amplitude of 1.5mm, the frequency being varid uniformly
. ; ; between the approximate limits of 10 and 55Hz. The
C : Nominal Capacitance (pF) frequency range, from 10 to 55Hz and return to 10Hz, shall
Vibration be traversed in approximately 1 minute. This motion shall be

11 pesistance applied for a period of 2 hours in each 3 mutually

perpendicular directions (total of 6 hours).
Solder resist
I+t Ag/iPd
Alumina substrate
Fig. 2f
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Temination

continuously.

No Item Specification Test Method
Immerse the capacitor in a solution of ethanol (JIS-K-8101)
and rosin (J1S-K-5902) (25% rosin in weight proportion).

12 Solderability of 75% of the terminations is to be soldered evenly and 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 marking defects
Capacitance Within £2.5% or +0.25pF
Change (Whichever is larger)

Q

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

Dielectric Strength

No falilure

C : Nominal Capacitance (pF)

Preheat according to the conditions listed in the table below.
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.

Chip Size Preheat Condition
2.0X1.25mm max. | 1 minute at 120 to 150°C
3.2X2.5mm Each 1 minute at 100 to 120°C and then 170 to 200°C

14

Temperature Cycle

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

Iltem Specification
Appearance No marking defects
Capacitance Within £5% or +0.5pF
Change (Whichever is larger)

C>=30pF : Q>=350

Q 10pF=< C<30pF : Q>=275+5-C
C<10pF : Q>=200+10C

I.R. 1,000MQ min.

Dielectric Strength No falilure

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. Let sit for 24+2 hours at room temperature,
then measure.

Step 1 2 8 4
o +0 Room +3 Room
Temp. (C)| -5573 temp. +12575 temp.
Time (min.) 30+3 2t03 30+3 2t03

15

Humidity

The measured and observed characteristics shall satisfy the

specifications in tl

he 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 24+2 hours at room temperature, and

Item Specification measure
- : - Humidi
Appearance No marking defects c Humidity g&ngg;}g Humidity 3oy
Capacitance Within +5% or +0.5pF Zg 90-98% 90-98% .- Humidity90-98%
Change (Whichever is larger) 60 / \
C>=30pF : Q>=350 gg Y i
Q 10pF=< C<30pF : Q>=275+%-C 5 / N\ \
C<10pF : Q>=200+10C gg 17/
I.R. 1,000MQ min. 2 / \[/ \
C : Nominal Capacitance (pF) gg = "12°°c \ |
15 =
10 —— Initial measu‘regne‘nt ‘\ ’I
5
0 A‘pp‘lie‘d voltage 50V DC \ [
5 N N A N I B |
1 EENEEEEN

One cycle 24 hours

L
01234567 809101112131415161718192021222324

— Hours

16

High Temperature
Load

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

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

C>=30pF : Q>=350

Q 10pF=< C<30pF : Q>=275+5-C
C<10pF : Q>=200+10C
I.R. 1,000MQ min.

C : Nominal Capacitance (pF)

Apply 200% of the rated voltage for 1,000+12 hours at
125+3°C. Remove and set for 24+2 hours at room
temperature, then measure.

The charge/discharge current is less than 50mA.

Table A-4
i h f 25°C Value (%
e CeseE: ] Capacitance C angenrom 5°C Value (%) )
Char. (ppmFC) Notel -55°C -30°C -10°C
PP Max. Min. Max. Min. Max. Min.
C0G 0+30 0.58 -0.24 0.40 -0.17 0.25 -0.11

Note 1 : Nominal values denote the temperature coefficient wihin a range of 25°C to 125°C
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B FEATURES

1. The dielectric is composed of low dielectric loss
ceramics. This series is perfectly suited to high-fre-
quency applications (VHF-microwave band).

2. The series is ultraminiature, yet has a high-power
capacity. This is the best capacitor available for trans-
mitter and amplifier circuits such as those in broad-
casting equipment and mobile base stations.

3. GRH110 type is designed for both flow and reflow sol-
dering and GRH111 type is designed for reflow solder-
ing.

4. GRH type capacitors exhibit better solderability and
lower solder leaching because of its nickel barriered
teminations.

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

6. RPN type capacitors are easily soldered and especial-
ly well suited in applications where only a soldering
iron can be used.

B APPLICATION
High-frequency and high-power circuits

B PART NUMBERING

(*Please specify the part number when ordering)

(Ex) |GRH111]|Cc0G|[151][J][300] | || PB]
0 ® © 0 06 (6 [7

OType ORated Voltage
@®Murata's Control No.
@Packaging Code

@Temperature Characteristic
©Capacitance
OcCapacitance Tolerance

OTYPE AND DIMENSIONS

Chip Type - -
(GRH)

Microstrip Type L
(RPN) o
| |
VRN b T
e
il IT T 1 Silver ribbon leads.
0.1~0.2 _
*Coating extension : 1.5max. (in mm)

Dimensions (mm)
L w T e
0.8101.65| 0.257%
20t02.8 | 0.4 %

Type

GRH110 1.4 9% 1.4 %92
GRH111 | 2.8 %% 2.8 9%

Dimensions (mm)

Type L w T ¢ w

RPN110 1.6+0.4 1.4+0.4 1.6 max. 5.0 min. 1.3+0.4

RPN111 3.2+0.4 2.8+0.4 3.0 max. 9.0+2.0 2.35+0.15

@TEMPERATURE CHARACTERISTIC

Code Temp. coeff. Temp.range |Rererence temp.
C0G 0+30ppm/°C -55°C to 125°C 25°C
©OCAPACITANCE (Ex.)
Code Capacitance (pF) Code Capacitance (pF)
010 1 220 22
1R5 15 471 470

OCAPACITANCE TOLERANCE

Code C D J
Cap. tolerance +0.25pF +0.5pF +5%
Applied C=<5pF 5pF<C=<10pF 10pF<C
ORATED VOLTAGE
Code Rated voltage Code Rated Voltage
50 50VDC 300 300VDC
100 100vDC 500 500VDC
200 200VDC

OPACKAGING CODE

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

Marking is omitted from the GRH110, GRH111 and RPN110.
The three digit code is marked on the RPN111 series.

| 100 |
L

(10pF)

| 101 |

I
(100pF)
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B CAPACITANCE RANGE TABLE

Cap. (pF)

T.C.

C0G

Type

GRH110/RPN110

GRH111/RPN111

Volt:

50

500

300

200

100

50

CENIOOTTAMWWWIWNNINNN RPRRIPRRIPPRIRPO0I000
RPNUHOND IR NWIOOWIONAINROIOONIOUTAWNRIOO®INOO

100
110
120

130
150
160

180
200
220

240
270
300

330
360
390

430
470
510

560
620
680

750
820
910

1, 000

B CAPACITANCE TOLERANCE

5pF and below
Over 5pF, 10pF and below - D:
More than 10pF e, J e

1 +0.25pF

+0.5pF
+5%

B PACKAGING TYPES/QUANTITY

Bulk
Type (pcs./bag)

Taping
(pcs./@178mm reel)

GRH110 1,000

2,000

GRH111 1,000

RPN110 100

1,000

RPN111 50
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B SPECIFICATIONS AND TEST METHODS

Temperature Compensating Type

No Item Specification Test Method

1 | Operating Temperature Range | -55 to +125°C

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

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

3 | Appearance No defects or abnormalities. Visual inspection.

4 | Dimension Within the specified dimension. Using calipers.

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

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

5 C=<_ 470pF : 1,000,000MQmin. i i i i
sulkias 25°C 470pF< C:Zl,ooogF S 1166.600M mi'r?_ The |nsu|at!on resistance shall be mesﬂsured Wlthca DC voltage
6 ) N C=<_ 470pF: 100,000MQmin not exceeding the rated voltage at 25°C and 125°C, standard
Resistance | 125°C 470pF< C=<1,000pF : 10,000M{min. 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 e
8 o 220pF< C=< 470pF:Q>= 5,000 lcm : COG (1,000pF and below)
470pF< C=<1,000pF : Q>= 3,000 ) Frequency 1+0.1MHz
C : Nominal Capacitance (pF) Voltage 05 0 5Vrms
Capacitance The temperature coefficient is determined using the capaci-
Variation Within the specified tolerance. (Table A-5) tance mesured in step 3 as a reference. When cycling the
Rate temperature sequentially from step 1 through 5, the capaci-
tance shall be within the specified tolerance for the tempera-
Temperature ture coefficient and capacitance change as Table A-5.
) Coefficient Within the specified tolerance. (Table A-5) The capacitance drift is calculated by dividing the differences
Capacitance | “OEtHICIEN between the maximum and minimum measured values in the
9 | Temperature - — step 1, 3 and 5 by the cap. value in step 3.
ch .| Capacitance | Within £0.2% or +0.05pF.
LecterstCa e Which S| Step Temperature (°C)
(Whichever is larger). 1 2542
2 -55+3
& 252
4 125+3
5 25+2
Solder the capacitor to the test jig (alumina substrate) shown
in Fig 1g using solder containing 2.5% silver. The soldering
, shall be done either with an iron or in a furnace and be con-
Adhesive ducted with care so the soldering is uniform and free of
Strength of defects such as heat shock. Then apply a 10N force in the
Termination No removal of the terminations or other defects shall occur. direction of the arrow.
for chip type
(for chip type) @——m
~— Alumina substrate
10 Terminal Fig. 19
Strength | Tensile The capacitor body is fixed and a load is applied gradually in
Strength . the axial direction until its value reaches 10N (5N for RPN110).
(for micro- Capacitor shall not be broken or damaged.
strip type)
Bending Position the main body of the capacitor so the lead wire ter-
Strength of minal is perpendicular, and load 2.5N to the lead wire termi-
lead wire . nal. Bend the main body by 90 degrees, bend back to original
] Lead wire shall not be cut or broken. position, bend 90 degrees in the reverse direction, and then
(for micro- bend back to original position.
strip type)
Appearance | No defects or abnormalities. Solder the capacitor to the test jig (alumina substrate) shown
Capacitance | Within the specified tolerance. in Fig.2g using solder containing 2.5% silver. The soldering
— — shall be done either with an iron or using the reflow method
Satisfies the initial value. and shall be conducted with care so the soldering is uniform
C=< 220pF : Q>=10,000 and free of defects such as heat shock.
Q 220pF< C=< 470pF:Q>= 5,000 The capacitor shall be subjected to a simple harmonic motion
470pF< C=<1,000pF : Q>= 3,000 having a total amplitude of 1.5mm, the frequency being varid
. ; ; uniformly between the approximate limits of 10 and 55Hz.
C : Nominal Capacitance (pF) The frequency range, from 10 to 55Hz and return to 10Hz,
Vibration shall be traversed in approximately 1 minute. This motion

11| pesistance shall be applied for a period of 2 hours in each 3 mutually

perpendicular directions (total of 6 hours).
Alumina substrate
Fig. 29
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Temination

uously.

No Item Specification Test Method
Immerse the capacitor in a solution of ethanol (JIS-K-8101)
and rosin (JI1S-K-5902) (25% rosin in weight proportion),

12 Solderability of 95% of the terminations is to be soldered evenly and contin- 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 Imm 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 marking defects
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 falilure

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 and
Immersion Cycle

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

Item Specification
Appearance No marking defects
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 falilure

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 fol-
lowing table. Then, repeat twice the successive cycles of
immersion, each cycle consisting of immersion in a fresh
water at 6575 °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
o +0 Room +3 Room
Temp. ('C)| -557% temp. +1257 temp.
Time (min.) 30+3 2t03 30+3 2t03

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 24+2 hours at room temperature, and measure.

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

value at 25°C.

C : Nominal Capacitance (pF)

Item Specification Humidi
i idi midit
Appearance No marking defects °C Humidity %3919'311}3 Humid;ty sg-gs%y o
Capacitance Within +5% or +0.5pF gg 90-98% 1 90-98% iy Humidity90-98%
Change (Whichever is larger) 60 / \
C=< 220pF : Q>=10,000 gg 1\ /
Q 220pF< C=< 470pF: Q>= 5,000 s / N Y \
470pF< C=<1,000pF : Q>= 3,000 ‘3‘2 N1/
15 | Humidity R More than 30% of the initial specification 20 / \l/ \
N value at 25°C. 25 N 0.
- - 20 K 2 ¢ I |
C : Nominal Capacitance (pF) 15 £ i |
10 [—— Initial measu‘rel‘ne‘u.. I |
5
[o] A‘pp‘liet‘i voltage 50V DC- | |
5 N NS N N
10 HEEEREEN
One cycle 24 hours
012345678 091011121314151617 1819 2021222324
— Hours
The measured and observed characterisics shall satisfy the Apply 150% of the rated voltage for 2000+12 hours at 125+3°C.
specifications in the following table. Remove and set for 24+2 hours at room temperature, then mea-
Iltem Specification sure. ) .
Appearance No marking def't)acts The charge/discharge current is less than 50mA.
Capacitance Within £2.5% or +0.25pF
16 High Temperature Change (Whichever is larger)

Table A-5
it h f 25°C Value (%
e CesieE: _ Capacitance C angeorom 5°C Value (%) _
Char. (ppM/FC) Note 1 -55°C -30°C -10°C
PP 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°C to 125°C
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B CHARACTERISTICS

Impedance-Frequency Characteristics

Measuring Diagram o ‘ NETWORK ANALYZER = COAXIAL TEST FIXTURE

Impedance (Ohm)

HP8753C HP16091A

GRH110

100
10
i
1pF
100m 10pF:
100pF—]
10m
im
M oM 100M 1G 10G

Frequency (Hz)

PARALLEL

o RESONANCE;
T T N 1 O R W
T N A
. 100
S
=
g
2 10
c
©
=l
g
£ 1
O O T IFF
ey | L
100m

M 10M

100M 1G 10G
Frequency (Hz)

Q-Frequency Characteristics

Measuring Diagram :

RF SIGNAL GENERATOR RESONANT COAXIAL LINE
BOONTON MODEL 34A

H

MILLIVOLTMETER
BOONTON 9200A

FLUKE 6062A
GRH110
100000
10000
—
S s
1000
5 1pF
= \
N |
. AN
100 0 10pF:
£4100pF-
10
1
measured by =]
BOONTON RESONANTH
COAXIAL-LINE 34A
o RTT N RN
100M 1G6 10G

Frequency (Hz)

GRH708
100000
10000
1000 "
~—1pF
E\
o 100
t10pF
10 00p
1
neasured by H
BOONTON RESONANTL
COAXIAL-LINE 34A H
01 LI 1 L
100M 1G 10G

Frequency (Hz)
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* ESR-Frequency

Measuring Diagram : |RF SIGNAL GENERATOR RESONANT COAXIAL LINE MILLIVOLTMETER
FLUKE 6062A BOONTON MODEL 34A BOONTON 9200A
. GRH110 1 GRH708
1pF
/0
1pF = = 5 10pF
— £ I E
£ //éu 10pF 5 & e £ 100pF
S o1 =L 4~ 100pF 5 ——oer
o N i PV 2 m =
i e =
S
measured by measured by
BOONTON RESONANT | BOONTON RESONANT 77
COAXIAL-LINE 34A COAXIAL-LINE 34A
.01
0.01 [ 0.0 U1 1
100M 1G 10G
100M 1G 10G
F H
Frequency (Hz) gy ()
¢ Resonant Frequency-Capacitance
i i . | NETWORK ANALYZER COAXIAL TEST FIXTURE
Measuring Diagram : HP8753C H HP16091A
100G 100G
£ g
L )
o 5
S 10G 5 10G
z § g
e N o =
w w
E T~ GRH110 £ < e
c T c N
2 1 2 16 = |
& SRH11E x SS
8 =4 8 GRH7101N -
g SN e (% SN SSE
100M 100M
0.1 1 10 100 1000 0.1 1 10 100 1000
Capacitance (pF) Capacitance (pF)
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» High Frequency-Power Capacity
The monolithic ceramic capacitor has a small dielec-
tric loss. When high frequency current is applied to the
capacitor, the capacitor generates heat (power con-
sumption) by its E.S.R. Temperature rise of the capac-
itor (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 with-
in the follwing limits.

Allowable Voltage-Frequency

Effective power at AT=20°C is as follows

Size Effective power P.[mW]
GRH110 120
GRH111 245
GRH708 125
GRH710 225

Allowable Current-Frequency

100 (aT=20°C) 1 (aT=20°C)
1 i SRH110 =
50V SERIES THH ¢ =T 50V SERIES

oSS GRH710
< =4-—LJ L \’RH.I]_O
N 5 3 GRMag T “*‘ﬁ%‘?‘z GRH110
10 S NCIRIRND 1 {1708
4/§§§/s\z, ORI GRM40—— B
7 O S e N I ——+H 7 2 ==
g P/L/:%; NI — £ QQQ GRM40
2 NEANY < —°
g \ \ \\ <
1 \ 100m =
\“ y H‘. <
= \l o ot o
21 20 N LV
[T
0.1 10m
10M 100M 1G 10G 10M 100M 1G 106
Frequency (Hz) Frequency (Hz)
¢ Allowable Apparent Power-Frequency ¢ Allowable Effective Power-Frequency
AT=20°C AT=20°C
100 ; == ; ‘(‘H ) 1 ; ;(H; )
——¢ SN T 0V SERIES T E0v SERIES T-HH
e 41/%\?\,{3\7 | 50V SERIES 50V SERIES
Pzl AMEING
53 [© %%
[©5 '9,3, % ©
N ANNAP C
10 1%" SPZa %) 3 ¢ - 100m g5 L=t z —
= — 1 e Y = R R TA RS V. 7 e\ 74 S
s L e N AR S (S
g AN ML A N o 5 AR 19
Py \ D\ \\ é‘ / 4
1 o N\ \ \ 10m A4S 4
7,\QQ? | s ‘| S
' i ‘. & 4
) il I / Sl >
i | ’
0.1 i
10M 100M 1G 10G 10M 100M 16 10G

Frequency (Hz)

Frequency (Hz)
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B FEATURES

1. Large capacitance but of compact size due to mono-
lithic construction.

2. Ceramic covered internal electrodes offer excellent
humidity resistance.

3. Elimination of lead wires reduces inductance for high
frequency application.

4. Can be soldered on to substrates with resin coating.

B APPLICATION

1. For by-pass and coupling of high voltage generation
circuits of measuring instruments, medical instru-
ments, automated office equipment, and many other
types of equipment.

2. For pick-up tube related high voltage generating cir-
cuits.

B PART NUMBERING

(*Please specify the part number when ordering)

(Ex) [GR530] [X7R][103][K][500] | | [PM]
(1] 2] (4] (7]

OType
See the Dimensions.

@Temperature Characteristics

Code Characteristic
X7R Capacitance Change Rate : £15% max.
C0G Capacitance Temp. Coefficeint : 0+30ppm/°C

Temperature Range : -55°C to +125 °C
Standard Temperature : 25°C

©Nominal Capacitance (Ex.)

Code Capacitance (pF)
100 10
101 100
222 2200
683 68000
334 330000 (=0.33uF)

OcCapacitance Tolerance

Code Standards Condition
F + 1pF 10pF and below
K +10% More than 10pF

ORated Voltage

Code Standards
500 500vDC
1K 1kvDC
2K 2kvDC
3K 3.15kvDC
4K 4kvDC

®Murata's Control No.

@Packaging Code
Bulk Packaging : PM

B DIMENSIONS
Dimensions (mm)
Type Appearance T )
L w max. | min.
e e
«>H4>H<—
GR530 M T 45+0.3 | 3.8+0.3 | 3.6 0.3
-
iz
L w
e e
GR535 E:Q 5.6+0.3 | 5.0+0.3 | 4.3 0.3
S
i Al
o e
L w
- PEE.
GR540 10.6+0.5 | 5.0+0.3 | 4.3 0.3
/I N 7777 1
e e
L w
e e
GR545 10.6+0.5 |10.0+0.6 | 4.3 0.3
¥ v
L w
fe
GR550 11.8+1.0 |10.6+0.9 | 4.5 0.3
E:B V224
IE— \T\
e e
«><T<» -
GR555 16.0+0.7 | 5.0+0.3 | 4.3 0.3
i i
L W‘
e e
GR580 28.0+1.4 |13.2+1.3 | 5.1 0.3

=y
£

{
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B CAPACITANCE RANGE

Temperature Characteristic : COG

® 500VDC Tol. : +10% (K) ® 1kvDC Tol. : £10% (K) ® 2kvDC Tol. : +10% (K)
carP°|  GR530 GR535 cap 2P| GR530 | GR535 | GR550 canP°| GR530 | GR535 | GR550
39.6F) ] 239(F) ] 15 (6F) (]
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 - 150
470 470 180
560 560 220
680 680 270
820 820 330
1000 1000 o 390
e 1200 470
1500 - 560 -
1800 680
2200 o 820 o
2700 1000
1200
1500 o
1800
° Tol. : £10% (K) ° Tol. : £10% (K)
3.15kvDC +1pF (F) for capacitance 10pF. 4kvDC +1pF (F) for capacitance 10pF.
T
Cap. Typel GR530 GR535 GR550 GR580 cap~2"°| GR535 GR540 GR550 GR580
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
1000 | 77U 1000
1200 1200 L
S e e e

*The standard tolerance for COG is K%, but the tolerance J% is also available.

49



This is the PDF file of catalog No. CO2E-3. CO2E3.pdf 97.09.30

MONOLITHIC CERAMIC CAPACITOR mulata

Silver Termination Type

GR500 Series ; High-voltage

B CAPACITANCE RANGE

Temperature Characteristic : X7R

® 500vDC Tol. : £10% (K) e 1kvDC Tol. : £10% (K)
Type Type
Cap 2 GR530 GR535 GR550 Cap " GR530 GR535 GR550
1200 (pF) 820 (pF)
1500 1000
1800 1200
2200 1500
2700 1800
3300 2200
3900 2700
4700 3300
5600 3900
6800 4700
8200 5600
10000 6800
12000 8200
15000 10000
18000 12000
22000 15000
27000 18000
33000 22000
39000 27000
47000 33000
56000 39000
68000 47000
82000 56000
0.1 (UF) 68000
0.12 82000
0.15 0.1 (WF)
0.18 0.12
0.22 0.15
0.27
0.33
® 2kvDC Tol. ; £10% (K) ® 3.15kVDC Tol. : £10% (K)
Type Type
cap " GR540 GR545 GR580 Cap " GR545 GR555
470 (pF) 680 (pF)
560 820
680 1000
820 1200
1000 1500
1200 1800
1500 2200
1800 2700
2200 3300
2700 3900
3300 4700
3900 5600
4700 6800
5600 8200
6800 10000
8200
10000
12000
15000
18000
22000
27000
33000
39000
47000
56000
68000
82000
0.1 (uF)
0.12
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B SPECIFICATIONS AND TEST METHODS

Temperature Compensating Type

No Items Specifications Test Methods

1 | Operating Temperature Range | -25°C to +85°C
The rated voltage is defined as the maximum voltage which
may be applied continuously to the capacitor.

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

3 | Appearance No defects or abnormality. Visual inspection.

4 | Dimension 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.1h for 1 to 5 seconds, in insulating solution, pro-
vided the charge/discharge current is less than 50mA.

5 |Dielectric Strength No defect nor abnormality. ~_ T In insulating solution

R )
} R : Charge and discharge
TV=1.5XWV JC current restriction resistance
. C : Capacitor
Fig. 1h
The Insulation Resistance shall be measured with the follow-
ing voltage at normal temperature and humidity and within 1
) . minute of charging.
6 | Insulation Resistance| 10:000MQ min. or 100Q-F min. Rated vol Vol lied
(Whichever is smaller). ated voltage oltage applie

WV : 500VDC 500VDC

WV>=1kVDC 1kvDC

7 |Capacitance Within the specified tolerance. The capacitance/Q shall be measured at 25°C with the fre-
guency and voltage shown in the table.

o B Char COG, COG,

8 |0 30pF min. : Q >=1,000 Item (1000pF and below) | (more than 1000pF)

30pF max. : Q >=400+20C " "
C : Nominal Capacitance (pF) Frequency 1+0.2MHz 1+0.2kHz
Voltage 5Vrms max. 5Vrms max.
Capaci When the temperature coefficient is measured with the capacitance
pacitance of step 3 as a reference which changing the capacitor temperature
\é:{;anon Within the specified tolerance. (Table A-6) from step 1 to 5 in sequence, +25 to +125°C shall be within the
specified tolerance for the temperature coefficient. -55 to +25°C
S — shall be within the tolerance for capacitance change specified.
c fFf’. ; Within the specified tolerance. (Table A-6) The values of drift are obtained by dividing the differences between
Caoadiance oefficient the maximum and minimum measured values in the step 1, 3 and 5
p - . by the intermediate measured value (or the maximum tolerance).
9 | Temperature Capacnanoe Within +0.2% or +0.05pF.
Characteristics | Drift (Whichever is larger.) Step Temperature (°C)
1 25+2
2 -55+3
& 25+2
4 125+3
5 25+2
Solder a capacitor to test jig (alumna substrate) shown in Fig. 2h
with solder containing 2.5% silver. Soldering should be done either
by hand iron or in furnace so carefully as to make a uniformed fin-
ish and to avoid anything irregular such as thermal shock. No peel-
) ing or other troubles of external electrode when 5N “force” is
10 Adhe;wel Strength of No removal of the terminations or other defect shall occur. imposed to the capacitor 'Zghfgf('ffc“"” of the arrow.
Termination paci
Alumina with purity of more than
<17 95% (Min. thickness : 0.6mm)
= &
Holding Time : 10+1sec.
Fig. 2h
Appearance| No defect nor abnormality. Solder the capacitor on the testing jig (alumina substrate) shown in
- — — Fig. 3h by solder containing 2.5% silver. The soldering shall be done
Capacitance| Within the specified tolerance. either by iron or reflow and be conducted with care so that the solder-
Satisfies the initial value. ing is uniform and free of defect such as heat shock. The range of
Q 30pF min. : Q >=1,000 vibration frequency (10 to 55Hz), total amplitude (1.5 mm), and the
30pF max : Q >=400+20C Valuos afer appiing vbraon which akes about 1 e 0 b6
T Vibration C - Nominal Capacitance (pF) transmitted from 10Hz to 55Hz and back to 10Hz for a total of six
Resistance hours (two hours each in three mutually perpendicular directions).
~— Solder resist
WZRZZ R el ]
| 72 v2 w2 v |
Alumina substrate
Fig. 3h
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mperature Compensating Type

No Iltems Specifications Test Methods

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

ili 0, i 1 i i -
12 ?olde'rakillllty of (7)55/;) of the terminations is to be soldered evenly and continu solder containing 2.5% silver for 2+0.5 seconds at 235+5°C
Sie] Y- after preheating for 5 minutes at 80 to 100°C and then 1 to 2
minutes at 160 to 170°C.
The measured values shall satisfy the values in the following Immerse the capacitor in solder containing 2.5% silver of
table. 260+5°C for 5+0.5 seconds after preheating for 5 minutes at
i Specification 80 to 100°Cand then for 1 to 2 minutes at 160 to 170°C. Set
it for 24+2 hours at room temperature, then measure.
Appearance No marked defect

Capacitance Change Within + 2.5% or £0.25pF
Resistance to g 9 (Whichever is larger)

13
Soldering Heat 0 30pF and over : Q >=1,000
30pF and below : Q>=400+20C
IR More than 10,000MQ or 100Q-F

(Whichever is smaller)
Dielectric Strength No failure

C : Nominal Capacitance

The measured values shall satisfy the values in the following Fix the capacitor to the supporting jig in the same manner
table. and under the same conditions as (11) and conduct the five
rr—— cycles according to the temperatures and time shown in the
e SREEHiEIE following table. Set it for 24+2 hours at room temperature,
Appearance No marked defect then measure.
— o
Capacitance Change Wlth.m N Z'S_A’ or £0.25pF Step 1 2 8 4
(Whichever is larger) s o 3
14 | Temperature Cycle 30pF and over : Q >=1,000 Temp. ('C)| -25*9 Room temp.| +85%3 Room temp.
Q 30pF and below : Q>=400+20C Time (min.)| 3043 2t03 3043 2t03
IR More than 10,000MQ or 100Q-F
o (Whichever is smaller)
Dielectric Strength No failure
C : Nominal Capacitance
The measured values shall satisfy the values in the following Set the capacitor for 50072 hours at 40+2°C, in 90 to 95%
table. humidity. Take it out and set it for 24+2 hours at room tem-
— perature, then measure.
Item Specification
Appearance No marked defect

Within £5% or +0.5pF

Humidity (Whichever is larger)

(Steady State) 30pF and over : Q >=350

Q 10pF and over, 30pF and below : Q>=275+%C
10pF and below : Q >=200+10C
More than 1,000MQ or 10Q-F

Capacitance Change
al

(6]

LR (Whichever is smaller)
C : Nominal Capacitance (pF)
The measured values shall satisfy the values in the following Apply a voltage of 125 % of the rated voltage for 100048
table. hours at 85+3°C and set it for 24+2 hours at room tempera-
i Specification ture, then measure. The charge/discharge current is less
than 50mA.
Appearance No marked defect
ithin +39 +
Capacitance Change Wlth.m 3% or +0.3pF
High Temperature (Whichever is larger)
16 Loid P 30pF and over : Q >=350
Q 10pF and over, 30pF and below : Q>=275+%C
10pF and below : Q >=200+10C
IR More than 2,000MQ or 20Q-F
o (Whichever is smaller)
Dielectric Strength No failure
C : Nominal Capacitance (pF)
17 | Notice When mounting capacitor, perform the epoxy resin coating (min. 0.1mm thickness).
Table A-6
- Capacitance Change from 25°C (%)
Temperature Coefficient

Char. & oomiC) 55°C -30°C -10°C
PP Max. Min. Max. Min. Max. Min.

C0G 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 °Cto 125°C.
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MONOLITHIC CERAMIC CAPACITOR

multata

Silver Termination Type

GR500 Series ; High-voltage

B SPECIFICATIONS AND TEST METHODS

High Dielectric Constant Type

No Items

Specifications

Test Methods

1 | Operating Temperature Range

-25°C to +85°C

2 | Rated Voltage

See the previous pages.

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

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

3 | Appearance

No defects or abnormality.

Visual inspection.

4 | Dimensions

Within the specified dimension.

Using calipers.

5 |Dielectric Strength

No defect nor abnormality.

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.1i for 1 to 5 seconds, in insulating solution, pro-
vided the charge/discharge current is less than 50mA.

In insulating solution

l—o\—
}R R : Charge and discharge

TV=1.5XWV TC current restriction resistance
. . C : Capacitor
Fig. 1i s

6 |Insulation Resistance

10,000MQ min. or 100Q-F min.
(Whichever is smaller).

The Insulation resistance shall be measured with the follow-
ing voltage at normal temperature and humidity and within 1
minute of charging.

Voltage applied
500vVDC
1kvDC

Rated voltage
WV : 500VDC
WV>=1kVDC

7 |Capacitance

Within the specified tolerance.

The capacitance shall be measured at 25°C with 1+0.2kHz in
frequency and 1+0.2Vrms in voltage.

8 | Dissipation Factor (D.F.)

0.025max.

DF shall be measured under the same conditions as the capacitance.

Capacitance
9 | Temperature
Characteristics

Char.| Temp. Range |Reference Temp.| Cap. Change Rate

X7R -55~+125°C 25°C Within £15%

The range of capacitance change in reference to 25°C within
the temperature range shown in the table shall be within the
specified ranges.

10 Adhesive Strength
of Termination

No removal of the terminations or other defect shall occur.

Solder a capacitor to test jig (alumna 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 elec-
trode when 5N “force” is imposed to the capacitor in the
direction of the arrow.

Capacitor

Alumina with purity of more than

=17 95% (Min. thickness : 0.6mm)
(—o5N

Holding Time : 10+1sec.
Fig. 2i

Appearance

No defect nor abnormality

Capacitance

Within the specified tolerance.

Dissipation
Factor (DF)

Vibration

11 )
Resistance

0.025 max.

Solder the capacitor on the testing jig (alumina substrate)
shown in Figs. 3i by solder containing 2.5% silver. The sol-
dering shall be done either by iron or reflow and be conduct-
ed 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 speci-
fied 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 mutual-
ly perpendicular directions).

~— Solder resist
VA A A ZZ=—— Ag/Pd

% % % % Alumina substrate
Fig. 3i

Solderability of

12 S
Termination

75% of the terminations is to be soldered evenly and continu-
ously.

Immerse