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Chip Monolithic Ceramic Capacitors mulata
Capacitor Array GNM Series

For General
GRM Series

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

W Applications
General electronic equipment
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a Dimensions (nm) Dimensions (mm)
Part Number L W T P Part Number L W T P
GNMOM2 0.9+0.05 | 0.6+0.05 | 0.45+0.05 | 0.45+0.05 0.5 +0.05/-0.1
0.5+0.05/-010 GNM214 204015 | 1.2540.15 | 0.6 +0.1 0.5 +0.05
GNM1M2 1.37+0.15| 1.0+0.15 | 0.6 +0.1 0.64 +0.05 0(5885+J_E)Oi1
0.8 +0/-0.15 0.85 0.1
2 0.6 +0.1 GNM314 3.240.15 | 1.640.15 oy 0.8 40.1
o GNM212 2.0£0.15 [1.25%0.15 1.0 0.1 1.0£0.1
P 0.85 0.1 1.15+0.1
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Capacitance Table

Temperature Compensating Type COG (5C) Characteristics
_ ex.0.6: T Dimension [mm]

LewlT37x1.0120x1.25]  3.2x1.6
(1M) | (21) (31)
[mm]|<0504>|<0805>|  <1206>

Number of Elements | 2(2) 4(4)

50 | 50 | 100
(1H) | (1H) | (2A)

For General
GRM Series

10pF(100)
15pF(150)
22pF(220)
33pF(330)

%]
@
_
[}
2]
2
=2
G

47pF(470)
68pF(680)
100pF(101) -
4]
150pF(151) § £
220pF(221) 20
330pF(331) -
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
High Dielectric Constant Type X7R R7)/X7S (C7) Characteristics
_ ex.0.6: T Dimension [mm]
LxW 1 ?17&1) 0 2.%1 .)25 3.(23)(11).6 - g
[mm] <0504> <0805> <1206> 52
Number of Elements 2(2) 4(4) T 3
Rated Voltage| 50 25 16 10 25 16
Capacitance [vdc]
470pF(471)
1000pF(102) >
Q
2200pF(222) 58
4700pF(472) é- 3
10000pF(103) L C%
22000pF(223) 20
47000pF(473)
0.10uF(104)
1.0uF(105) =
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code § g
S ©
S o
High Dielectric Constant Type X7R R7) Characteristics-Low Profile iS ‘é’
_ ex.0.5: T Dimension [mm] % I5}
1.37x1.0]2.0x1.25 IS
LWy | (21) s
[mm]|<0504> <0805>
Number of Elements | 2(2) | 4(4)
Rated Voltage| 16 16 & @
Capacitance [vdc]| (1C) | (1C) £ -%
0.10uF(104) § n
The part number code is shown in () and Unit is shown in []. 5 %
<> EIA [inch] Code w
c
S
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Capacitance Table

T3
o T
§ é High Dielectric Constant Type X5R (R6) Characteristics
5@ ex.0.6: T Dimension [mm]
w- O L 0.9x0.6 1.37x1.0 2.0x1.25 2.0x1.25 3.2x1.6
(0M) (1M) (21) (21) (31)
[mm] <0302> <0504> <0805> <0805> <1206>
Number of Elements 2(2) 4(4)
Rated Voltage| 16 | 10 | 63 | 4 50 | 25 | 16 | 10 | 63 | 16 | 10 | 63 | 10 | 63 | 16 | 10
8 Capacitance [vdc]| (1C) | (1A) | (0J) | (0G) | (1H) | (1E) | (1C) | (1A) | (0J) | (1C) | (1A) | (0J) | (1A) | (0J) | (1C) | (1A)
8 1000pF(102) 0.6 3 | |
; 2200pF(222) | 0.6 | | |
o 4700pF(472) | 0.6 | | ]
10000pF(103) | 0.45 | 0.45 | 045 | L o6 | o o o
22000pF(223) | 0.45 | 0.45 | 0.45 i 06 | 0.6 } } }
47000pF(473) | 045 | 045 | 045 | o 06 | 06 | ] o o
" 0.10uF(104) | 0.45 | 0.45 | 0.45 0.6
? < 0.22uF (224) | 0.8 ! | |
2 8 047uF@a74)| o 085 | 1 1
= 1.0uF(105) 0.45 08 | 08 | 08 | o085 085 0.85 | 0.85 | 0.85 | 0.85 |
2.2uF(225) ! 08 | 08 0.85 | 0.85 0.85
The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code
High Dielectric Constant Type X5R R6) Characteristics-Low Profile
q _g ex.0.5: T Dimension [mm]
%g [::1\], 1?17'\);1)0 2?;11)25
3 <0504>  |<0805>
Number of Elements 2(2) 4(4)
Rated Voltage| 16 10 10
Capacitance vdc]| (1C) | (1A) | (1A)
1.0uF(105)| 05 | 05 | 05 |

The part number code is shown in () and Unit is shown in [].
< >: ElA [inch] Code

For Bonding Monolithic Vicrochip High Frequency
GIVA Series GQM Series

GMD Series

Product Information

" | suuRata
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Temperature Compensating Type C0G(5C) Characteristics | Y
LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(1)<0805> ‘ 3.2x1.6(31)<1206> g g
Number of Elements 2(2) 44) 5 X
Rated Volt. [Vdc] 50(1H) 50(1H) | 1002A) 50(1H) =
Capacitance Tolerance Part Number
10pF (100) | +10% (K) GNM1M25C1H100KD01D | GNM2145C1H100KD01D | GNM3145C2A100KD01D | GNM3145C1H100KD01D
15pF (150) | £10% (K) GNM1M25C1H150KD01D | GNM2145C1H150KD01D | GNM3145C2A150KD01D | GNM3145C1H150KD01D
22pF (220) | £10% (K) GNM1M25C1H220KD01D | GNM2145C1H220KD01D | GNM3145C2A220KD01D | GNM3145C1H220KD01D 38
33pF(330) | £10% (K) GNM1M25C1H330KD01D | GNM2145C1H330KD01D | GNM3145C2A330KD01D | GNM3145C1H330KD01D g
47pF 470) | +10% (K) GNM1M25C1H470KD01D | GNM2145C1H470KD01D | GNM3145C2A470KD01D | GNM3145C1H470KD01D g
68pF 680) | +10% (K) GNM1M25C1H680KD01D | GNM2145C1H680KD01D | GNM3145C2A680KD01D | GNM3145C1H680KD01D o
100pF (101) | £10% (K) GNM1M25C1H101KD01D | GNM2145C1H101KD01D | GNM3145C2A101KD01D | GNM3145C1H101KD01D
150pF (151) | £10% (K) GNM1M25C1H151KD01D | GNM2145C1H151KD01D | GNM3145C2A151KD01D | GNM3145C1H151KD01D
220pF 221) | £10% (K) GNM1M25C1H221KD01D | GNM2145C1H221KD01D GNM3145C1H221KD01D
330pF (331) | £10% (K) GNM3145C1H331KD01D -
The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code 5 E
3
High Dielectric Constant Type X7R(R7)/X7S(C7) Characteristics |
LxW [mm] 1.37x1.0(1M)<0504>
Number of Elements 2(2)
Rated Volt [Vdc] 50(1H) 25(1E) ‘ 16(1C) 10(1A) o -g
Capacitance Tolerance Part Number 52
1000pF (102) | +£20% (M) GNM1M2R71H102MA01D T %
2200pF (222) | +£20% (M) GNM1M2R71E222MA01D
4700pF (472) | £20% (M) GNM1M2R71E472MA01D
10000pF (103) |  +20% (M) GNM1M2R71E103MA01D
22000pF (223) | £20% (M) GNM1M2R71C223MA01D | GNM1M2R71A223MA01D =
47000pF @473) | £20% (M) GNM1M2R71C473MA01D | GNM1M2R71A473MA01D ‘; é
0.10uF (104) | +£20% (M) GNM1M2R71C104MA01D | GNM1M2C71A104MA01D g 3
3
LxW [mm] 2.0x1.25(21)<0805> %’ O
Number of Elements 4(4)
Rated Volt [Vdc] 50(1H) 25(1E) 16(1C)
Capacitance Tolerance Part Number _g-
470pF @71) | +20% (M) GNM214R71H471MA01D g g
1000pF 102) | +£20% (M) GNM214R71H102MA01D § E
2200pF (222) | +£20% (M) GNM214R71E222MA01D E §
4700pF 472) | +20% (M) GNM214R71E472MA01D S0
10000pF (103) |  +20% (M) GNM214R71E103MA01D é
22000pF (223) | £20% (M) GNM214R71C223MA01D
47000pF 473) | +20% (M) GNM214R71C473MA01D
0.10uF (104) | £20% (M) GNM214R71C104MA01D o o
£ .9
=i
LxW [mm] 3.2x1.6(31)<1206> cg n
Number of Elements 4(4) 5 g
Rated Volt [Vdc] 50(1H) 25(1E) ‘ 16(1C) 6.3(0J) wQ
Capacitance Tolerance Part Number
47000pF 473) | £20% (M) GNM314R71H473MA11D GNM314R71C473MA01L
0.10uF (104) |  +20% (M) GNM314R71H104MA11D | GNM314R71E104MA11D | GNM314R71C104MA01L _§
1.0uF (105) | +20% (M) GNM314R70J105MA01L g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code ‘g
* Please refer to GNM series Specifications and Test Method (2). E
. . . =}
(Part Number) @ @ @ @ @ E g?gz?:;:rtallzre C h?rsaig:r?sﬁcs g[R) ;n;:dnillglntzgﬂéXW) o umbgggéfcrrtzgz g
O 6606 6 006 00 g apacitance Tolerance OIndividual S pecification Code  @P ackaging e
Packaging Code in Part Number shows STD 180mm Reel Taping.
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. High Dielectric Constant Type X7R(R7) Characteristics-Low Profile
8 g LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805>
E % Number of Elements 22) 4(4)
Rated Volt. [Vdc] 16(1C) 16(1C)
Capacitance Tolerance Part Number
0.10uF (104) | £20% (M) GNM1M2R71C104MAA1D | GNM214R71C104MAA1D
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code
&
2 High Dielectric Constant Type X5R(R6) Characteristics |
&}
LxW [mm] 0.9x0.6(0M)<0302>
Number of Elements 2(2)
Rated Volt. [Vdc] 16(1C) 104A) | 6.3(0J) 40G)
@ Capacitance Tolerance Part Number
5 '% 10000pF (103) | +20% (M) | GNMOM2R61C103ME18D* | GNMOM2R61A103ME17D* | GNMOM2R60J103ME17D*
% B 22000pF 223) | +20% M) | GNMOM2R61C223ME18D* | GNMOM2R61A223ME17D* | GNMOM2R60J223ME17D*
-5 47000pF 473) | +20% M) | GNMOM2R61C473ME18D* | GNMOM2R61A473ME17D* | GNMOM2R60J473ME17D*
0.10uF (104) | +20% (M) | GNMOM2R61C104ME18D* | GNMOM2R61A104ME17D* | GNMOM2R60J104ME17D*
1.0uF (105) | +20% (M) GNMOM2R60G105ME17D*
LxW [mm] 1.37x1.0(1M)<0504>
o .g Number of Elements 22)
59 Rated Volt [Vdc] 50(1H) 25(1E) 6(1C)
I % Capacitance Tolerance Part Number
1000pF 102) | +£20% (M) GNM1M2R61H102MA01D
2200pF (222) | £20% (M) GNM1M2R61E222MA01D
4700pF 472) | +20% (M) GNM1M2R61E472MA01D
> 10000pF (103) |  +20% (M) GNM1M2R61E103MA01D
= _a:"} 22000pF (223) | £20% (M) GNM1M2R61C223MA01D
qg; 3 47000pF 473) | +20% (M) GNM1M2R61C473MA01D
I-_E g 0.22uF (224) | £20% (M) GNM1M2R61C224ME18D*
%’O 1.0uF (105) | +20% (M) GNM1M2R61C105ME18D*
LxW [mm] 1.37x1.0(1M)<0504>
2 Number of Elements 2(2)
8 g Rated Volt. [Vdc] 10AA) | 6.3(0J)
§ § Capacitance Tolerance Part Number
g g 22000pF (223) | +£20% (M) GNM1M2R61A223MA01D
S0 47000pF 473) | £20% (M) GNM1M2R61A473MA01D
é 0.10uF (104) | £20% (M) GNM1M2R61A104MA01D
1.0uF (105) | +20% (M) | GNM1M2R61A105ME17D* | GNM1M2R60J105ME12D*
2.2uF (225) | +20% (M) | GNM1M2R61A225ME18D* | GNM1M2R60J225ME18D*
(= 07}
£ % LxW [mm] 2.0x1.25(21)<0805>
é n Number of Elements 22)
E % Rated Volt [Vdc] 6(1C) 10(1A) 6.3(0J)
Capacitance Tolerance Part Number
0.47uF @474) | £20% (M) GNM212R61C474MA16D
1.0uF (105) | +20% (M) GNM212R61C105MA16D | GNM212R61A105MA13D
,§ 2.2uF 225) | £20% (M) GNM212R61A225ME16D* | GNM212R60J225ME16D*
E The part number code is shown in () and Unitis shownin[].  <>: EIA [inch] Code
o * Please refer to GNM series Specifications and Test Method (2).
<
=} . . .
E (Part Number) @ @ @ % @ ® g?gz?:;rtall?;re C h?rsaig:r?sﬁcs gg ggqunillglntzgﬂéXYV) _ o umbggggiaecrint_aegcz
OC apacitance Tolerance OIndividual S pecification Code  @P ackaging

Packaging Code in Part Number shows STD 180mm Reel Taping.
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High Dielectric Constant Type X5R(R6) Characteristics

E8
Q=
LW [mm] 2.0x1.25(21)<0805> g &
Number of Elements 4(4) 5 E
Rated Volt. [Vdc] 10(1A) | 6.309) = o
Capacitance Tolerance Part Number
1.0uF 105) | £20% (M) GNM214R61A105ME17D* | GNM214R60J105ME17D*
2.2uF (225) | +20% (M) GNM214R60J225ME18D*
8
LxW [mm] 3.2x1.6(31)<1206> g
Number of Elements 44) ;
Rated Volt. [Vdc] 16(1C) | 10(1A) o
Capacitance Tolerance Part Number
1.0uF (105) | £20% (M) GNM314R61C105MA15D ‘ GNM314R61A105MA13D

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

%]
AL
g
-l
High Dielectric Constant Type X5R(R6) Characteristics-Low Profile =
LxW [mm] 1.37x1.0(1M)<0504> 2.0x1.25(21)<0805>
Number of Elements 2(2) 4(4)
Rated Volt. [Vdc] 16(1C) | 1001A) 10(1A)
(%}
Capacitance Tolerance Part Number o 2
)
1.0uF (105) | +20% (M) | GNM1M2R61C105MEA2D* | GNM1M2R61A105MEA4D* | GNM214R61A105MEA2D* -g,g
The part number code is shown in () and Unitis shownin[]. < >: EIA [inch] Code Bls 8
* Please refer to GNM series Specifications and Test Method (2).
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GNM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

= N
S0 i ¢ . . e
A ’ -
2 When is added in PNs table, please refer to GNM Series Specifications and Test Methods (2)
c O
8 g Specifications
5 No. Item Test Method
Lo Temperature High Dielectric Type
Compensating Type 9 P
Operating
. o R7, C7: -55 to +125°C
1 | Temperature 5C: -55to +125°C R6- —55 to +85°C
Range
" The rated voltage is defined as the maximum voltage that may
2 be applied continuously to the capacitor.
g 2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V** or V°*,
S whichever is larger, should be maintained within the rated
2 voltage range.
(U]
Appearance No defects or abnormalities Visual inspection
Dimensions Within the specified dimensions Using calipers
No failure should be observed when 300% of the rated voltage
o ) .
5 | Dielectric Strength | No defects or abnormalities (5C)lor ?50 % of the rated voltage (R_7) is applied betw.een the
- terminations for 1 to 5 seconds, provided the charge/discharge
= current is less than 50mA.
w 9
] . : . .
2 0 Insulation More than 10,000M or 500 - F The insulation re5|§tance should be measure? with a DC
= 6 X . ) voltage not exceeding the rated voltage at 25°C and 75%RH
Resistance (whichever is smaller) o ) )
- max. and within 2 minutes of charging.
7 || CepeEiEnes Within the specified tolerance The capacitance/Q/D.F. should be measured at 25°C at the
30pF min.: Q=1000 frequency and voltage shown in the table.
Q/ 30pF max. Char. [25/min] 16/ | 10/ | 63V Char. = R7
U Q=400+20C Item
" 8 | Dissipation Factor R7, R6,| 0.025 | 0.035 | 0.035 | 0.05
@ O.F.) ) ) c7 max. | max. | max. | max. Frequency 1+£0.1MHz 1+0.1kHz
5 C: Nominal Voltage 0.5 to 5Vrms 1.0+0.2Vrms
= g Capacitance (pF)
s The capacitance change should be measured after 5 min. at
(O] Temp. [Reference| Cap. "
Char. R each specified temperature stage.
ange Temp. | Change .
55°C (1) Temperature Compensating Type
Capacitance Wlthl.n‘ the R7 to +125°C Within The temperature.coeﬁlment is determined using the capaci-
Change specified tolerance 55°C +15% tance measured in step 3 as a reference. When cycling the
9 (Table A) R6 to_+85°C 25°C - temperature sequentially from steps 1 through 5, the
) ——--— | capacitance should be within the specified tolerance for the
= @ -55°C Within - . A
o2 Cc7 to +125°C 499 temperature coefficient and capacitance change as in Table A.
g. % — The capacitance drift is calculated by dividing the differences
E s Within the between the maximum and minimum measured values in the
o Temperature . steps 1, 3 and 5 by the cap. value in step 3.
= specified tolerance
20 Coefficient P Ste Temperature (C)
I Capacitance (Table A) 1 P P 2542
° li’:gi’;ﬁ‘srgcs 2 5523 (for 5CIR7/C7), —30+3 (for F5)
3 2542
-_% 4 1253 (for 5C/R7/C7), 853 (for F5)
8 5 2542
20
§ 2 Within +0.2% (2) High Dielectric Constant Type
S - Capacitance or +0.05pF The ranges of capacitance change compared with the above
£ g Drift (whichever is 25°C value over the temp.e.rature ranges shown in the table
§ 5] larger.) should be within the specified ranges.
§ « Initial measurement for high dielectric constant type.
Perform a heat treatment at 150+0/-10°C for one hour and
then set for 24+2 hours at room temperature.
Perform the initial measurement.
= No removal of the terminations or other defect should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
'-é 15 Fig.1 using a eutectic solder. Then apply 5N force in parallel with
oV GNMOO4 GNMO2 the test jig for 10£1 sec.
':E g b b The soldering should be done either with an iron or using the
T o 2 reflow method and should be conducted with care so that the
?:J E—% _:,‘ = °y soldering is uniform and free of defects such as heat shock.
10 Adhesiv.e St_rength g E - 1 L Type a b c d
of Termination 5 ._?:- = E—Solder st GNM1M2 0.5 1.6 0.32 0.32
5 — T—Solder resist Copper foil GNM212 0.6 1.8 0.5 0.5
-,8 L()opperfoil GNM214 0.6 2.0 0.25 0.25
E GNM314 0.8 25 0.4 0.4
E . (in mm)
§ Fig. 1
'5 C ontinued on the following page.
o
70
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Continued from the preceding page.

GNM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).

Specifications

No. Item Test Method
Temperature High Dielectric Type
Compensating Type 9 yP
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 unde.r the same c.ondltlons as (.10)' The
capacitor should be subjected to a simple harmonic motion
. 30pF min.: Q=1000 having a total amplitude of 1.5mm, the frequency being varied
11 Vibration 30pF max.: uniformly between the approximate limits of 10 and 55Hz. The
Resistance P y Char. [25Vmin] 16V | 1OV | 63V v PP :
Q=400+20C frequency range, from 10 to 55Hz and return to 10Hz, should
QAD.F. R7, R6,| 0.025 | 0.035 | 0.035 | 0.05 . . v 1 mi Thi . houl
c7 max. | max. | max. | max. be traversed in approximately 1 minute. This motion should be
C: Nominal applied for a period of 2 hours in each of 3 mutually perpendic-
Capacitance (pF) ular directions (total of 6 hours).
Appearance | No marking defects Solder the capacitor on the test jig (glass epoxy board) shown
. . in Fig. 2 using a eutectic solder.
9 +
gszzcgance \(/\:IVI;T;:VSG{? ics)rI;ro.eSSF Within £10% Then apply a force in the direction shown in Fig. 3 for 51 sec.
9 9 The soldering should be done by the reflow method and should
GNMOO4 GNMOC2 be conducted with care so that the soldering is uniform and free
of defects such as heat shock.
100 100
5.0 5.0
12| Deflection a a 20 , 50 Pressurizing
‘m‘ ‘m‘ speed: 1.0mm/sec.
[E*E: 1.0 [E @ 1.0 ;Pressurize
) ! R0
t=0.8mm O === = J—*
~—7 1
Type a b c d Flexure : <1
GNM1M2 2.0+0.05 | 0.5+0.05 |0.32+0.05|0.32+0.05
GNM212 2.0+£0.05 | 0.6+0.05 | 0.5+0.05 | 0.5+0.05 Capacitance meter
GNM214 2.0+0.05 | 0.7+£0.05 | 0.3+0.05 | 0.2+0.05 45 1 45
GNM314 2.5+0.05 | 0.8+0.05 | 0.4+0.05 | 0.4+0.05
(in mm) Fig. 3
Fig. 2

13

Solderability of
Termination

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

Immerse the capacitor in a solution of ethanol (JIS-K-8101) and
rosin (JIS-K-5902) (25% rosin in weight proportion). Preheat at
80 to 120°C for 10 to 30 seconds. After preheating, immerse in
eutectic solder solution for 2+0.5 seconds at 230+5°C or
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C.

14

Resistance to
Soldering Heat

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

Appearance | No marking defects
Within £2.5%
Capacitance) ~  or 0.250F | oy 6. C7: Within £7.5%
Change (whichever is
larger)
30pF min.: Q=1000
30pF mQa;A:,00+20C Char. [25/min] 16V | 10V | 63V
QAm.F. - R7, R6,| 0.025 | 0.035 | 0.035 | 0.05
. C7 max. | max. | max. | max.
C: Nominal
Capacitance (pF)
L.R. More than 10,000MQ or 500Q2 - F (whichever is smaller)
Dielectric .
Strength No failure

Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
the capacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
solution at 270+5°C for 10+0.5 seconds. Let sit at room
temperature for 24+2 hours, then measure.

« Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10°C for one hour and
then let sit for 2442 hours at room temperature.

Perform the initial measurement.

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

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

T 2 . .
g 2 Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).
c O
8 g Specifications
5 No. ltem Temperatre Test Method
Lo igh Dielectri
Compensating Type High Dielectric Type
Temperature The measured and observed characteristics should satisfy the
Cycle specifications in the following table. Fix the capacitor to the supporting jig in the same manner and
Appearance | No marking defects under the same conditions as (10). Perform the five cycles
— according to the four heat treatments listed in the following
8 ; Within +2.5% table. Let sit for 24+2 hours (temperature compensating type)
S Capacitance) ~ or+0.25pF | oo oo 7. Within +7.5% or 48+4 hours (high dielectric constant type) at room
2] Change (whichever is temperature, then measure.
> larger)
Z Step 1 2 3 4
© 15 30pF min.: Q21000 Min. Room Max. Room
30pF m(§;;00+200 Char. 125vminl 167 | 10V | &3v Temp. (°C)| Operating Temp. Operating Temp.
QL. = R7,R6,| 0.025 | 0.035 | 0.035 | 0.05 : | Temp.+0/-3 Temp. +3/-0
) c7 max. | max. | max. | max. Time (min.) 30+3 2t03 3043 2t03
C:Nominal
Capacitance (pF) « Initial measurement for high dielectric constant type
0 - - Perform a heat treatment at 150+0/-10°C for one hour and
d .% L.R. More than 10,000MQ or 50092 - F (whichever is smaller) then let sit for 24+2 hours at room temperature.
"; n Dielectric ) Perform the initial measurement.
30 Strenath No failure
=4 g
Humidity Steady The measured and observed characteristics should satisfy the
State specifications in the following table.
Appearance | No marking defects
Within +5%
i +
2 Capacitance) O 20.5pF | o7 pg 7. Within +12.5%
o e Change (whichever is
[}
£ larger) Set the capacitor at 40+2°C and 90 to 95% humidity for 50012
T g 16 30pF and over: hours.
(O] Q=350 Remove and let sit for 2412 hours at room temperature, then
10pF and over, measure.
30pF and below: Char. | 25/ min.| 16V 1ov/6 3V
QMD.F. Q=275+5C/2 | R7,R6,| 0.05 0.05 0.05
10pF and below: C7 max. max. max.
> Q=200+10C
2w C: Nominal
o2 .
3_'5 Capacitance (pF)
E g L.R. More than 1,000MQ or 50Q - F (whichever is smaller)
c O ot :
50 Humidity Load The r_n_eas_,ured_ and observled characteristics should satisfy the
T specifications in the following table.
Appearance | No marking defects
- Within £7.5%
= Capacitance or £0.75pF - Within + o
5 " Change (whichever is R7. R6, C7: Within £12.5% Apply the rated voltage at 40+2°C and 90 to 95% humidity for
9 2 larger) 500412 hours.
= g 17 ] Remove and let sit for 2412 hours at room temperature, then
2 30pF and over:
£ g Q=200 measure. _
§ 5] 30pF and below: Char T 25vmin T 167 Ve 3y The charge/discharge current is less than 50mA.
§ QMD.F. Q=100+10C/3 | R7,R6,| 0.05 0.05 0.05
Cc7 max. max. max.
C: Nominal
Capacitance (pF)
o L.R. More than 500MQ or 25Q - F (whichever is smaller)
c o
"E § C ontinued on the following page.
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GNM Series Specifications and Test Methods (1)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

. . T L
Continued from the preceding page. When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2). g 2
c O
Specifications 8 g
No. Item Test Method 5 X
Temperature High Dielectric Type c O
Compensating Type 9 yP
High Temperature | The measured and observed characteristics should satisfy the
Load specifications in the following table.
Appearance | No marking defects
20
i Within 3 g’r +0.3DF Apply 200% of the rated voltage for 1000+£12 hours at the _é
P . T P R7, R6, C7: Within +12.5% maximum operating temperature +3°C. Let sit for 24+2 hours (]
Change (whichever is )
larger) at room temperature, then measure. s
9 The charge/discharge current is less than 50mA. 2
1= 30pF and over: o
Q=350 « Initial measurement for high dielectric constant type.
10pF and over, Apply 200% of the rated DC voltage for one hour at the
30pF and below: Char. | 25/ min.| 16V ov/e3v maximum operating temperature £3°C. Remove and let sit for
QAND.F. Q=275+5C/2 | R7,R6,| 0.04 0.05 0.05 2442 hours at room temperature. Perform initial
10pF and below: C7 max. max. max. measurement.
Q=200+10C 8
C: Nominal 2
Capacitance (pF) = é’
o
L.R. More than 1,000MQ or 50Q - F (whichever is smaller) = 5
Table A
. Capacitance Change from 25°C %)
Char. N°£"':13/Lx§'f'1es -55C -30C -10C 0
p Max. Min. Max. Min. Max. Min. o -8
5C 0+30 0.58 —0.24 0.40 -0.17 0.25 —-0.11 _g)ﬁ
*1: Nominal values denote the temperature coefficient within a range of 25 to 125°C. T g
O}
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GNM Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).

= N
g 2 When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).
c O
8 g No. Item Specifications Test Method
5@
B 1 | Operating R6: ~55°C to +85°C
Temperature Range
The rated voltage is defined as the maximum voltage that may
be applied continuously to the capacitor.
2 | Rated Voltage See the previous pages. When AC voltage is superimposed on DC voltage, V** or V°?,
" whichever is larger, should be maintained within the rated
2 voltage range.
$ Appearance No defects or abnormalities Visual inspection
; Dimensions Within the specified dimension Using calipers
(U]
No failure should be observed when 250% of the rated voltage
5 | Dielectric Strength | No defects or abnormalities is applied between the terminations for 1 to 5 seconds,
provided the charge/discharge current is less than 50mA.
The insulation resistance should be measured with a DC
6 | Insulation Resistance | 50Q - F min. voltage not exceeding the rated voltage at 25°C and 75%RH
i § max. and within 1 minute of charging.
7
[ $ 7 | Capacitance Within the specified tolerance The capacitance/D.F. should be measured at 25°C at the
% | frequency and voltage shown in the table.
-3 Nominal Capacitance | Measuring Frequency | Measuring Voltage
C=10uF *' (10V min.) 1£0.1kHz 1.0+0.2Vrms
0.1 max.* C=10uF * (6.3V max.)| 1+0.1kHz 0.5+0.1Vrms
Table 3 *'For items in Table1 1£0.1kHz 0.5+0.1Vrms
*2For i i + +
GNMOM2 R6 103/223/473/104 For items in Table2 1£0.1kHz 1.0£0.1Vrms
o GNM1M2 R6 0J 105/225 Table 1
_a_",’ 8 Dissipation Factor GNM1M2 R6 1A 105MEA4 GNMOM2 R6 1A 104
5 OF.) GNM1M2 R6 1A 225 GNMOM2 R6 1C 104
E’g GNM212 R6 0J 225 GNM1M2 R6 1A 105/225
s GNM212 R6 1A 225 GNM1M2 R6 1C 224/105
]
GNM214 R6 0J 225 Table 2
**However 0.125 max. for Table 3 items. GNMOM2 R6 0J 103/223/473
GNM212 R6 0J 225
GNM214 R6 0J 105
& " The capacitance change should be measured after 5 min.at
S 2 each specified temperature stage.
=]
s 3 Step Temperature (C)
TS 1 25+2
5 g 2 —55+3
T 3 25+2
Capacitance Reference 4 85+3
9 | Temperature Char. | Temp. Range Temp. Cap. Change 5 2512
- Characteristics R6 | -55t0+85°C 25°C Within +15% The ranges of capacitance change compared with the 25°C
= value over the temperature ranges shown in the table should be
5 @ within the specified ranges.
9 2 « Initial measurement for high dielectric constant type.
2 g Perform a heat treatment at 150+0/-10°C for one hour and
E g then set for 24+2 hours at room temperature.
=5 Perform the initial measurement.
é No removal of the terminations or other defects should occur. Solder the capacitor to the test jig (glass epoxy board) shown in
Fig. 1 using a eutectic solder.
GNMLI[4 GNMLIT12 Then apply 5N (GNMOM2: 2N) force in parallel with the test jig for
b b 10+1 sec. The soldering should be done either with an iron or
_la _la using the reflow method and should be conducted with care so that
g’ 4 . I o I the soldering is uniform and free of defects such as heat shock.
2% 10 Qg?:;xi:tzingth o = = = # Type a b c d
& 2 e f oot i GNMOM2 0.2 0.96 0.25 0.2
5 S e = = GNM1M2 0.5 16 0.32 0.32
Lo = T | T solder resis GNM212 06 1.8 05 05
L : Copper foil
L Solder ‘reswt GNM214 0.6 2.0 0.25 0.25
Copper foil GNM314 0.8 2.5 0.4 0.4
Fig. 1 (in mm)
c
-8 Appearance | No defects or abnormalities Solder the capacitor to the test jig (glass epoxy board) in
© Canacitance | Within the specified tolerance the same manner and under the same conditions as (10).
g p P The capacitor should be subjected to a simple harmonic motion
= having a total amplitude of 1.5mm, the frequency being varied
E 11| Vibration uniformly between the approximate limits of 10 and 55Hz.
=] D.F 0.1 max.*® The frequency range, from 10 to 55Hz and return to 10Hz,
E o **However 0.125 max. for Table 3 items. should be traversed in approximately 1 minute. This motion
o should be applied for a period of 2 hours in each of 3 mutually
perpendicular directions (total of 6 hours).

C ontinued on the following page.
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GNM Series Specifications and Test Methods (2)

When no "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (1).
When "*" is added in PNs table, please refer to GNM Series Specifications and Test Methods (2).

No. Item Specifications Test Method
Appearance | No marking defects Solder the capacitor to the test jig (glass epoxy board) shown in
Canacitance Fig. 2 using a eutectic solder. Then apply a force in the
Chzn . Within £10% direction shown in Fig. 3. The soldering should be done by the
9 reflow method and should be conducted with care so that the
«GNMLI[14 «GNM[I[12 soldering is uniform and free of defects such as heat shock.
e OO . OO
20 ,50 Pressurizing
50 100 50 100 speed.: 1.0mm/sec.
a ‘ a ‘ ‘F‘ressurlze
12| Deflection T R230

&£ d Thickness: 0.8mm
Type a b c d
GNMOM2 2.0+0.05 | 0.2+0.05 | 0.2+0.05 |0.25+0.05
GNM1M2 2.0+0.05 | 0.5+0.05 |0.32+0.05|0.32+0.05
GNM212 2.0+0.05 | 0.6+£0.05 | 0.5+0.05 | 0.5+0.05
GNM214 2.0+0.05 | 0.7+£0.05 | 0.3+0.05 | 0.2+0.05
GNM314 2.5+0.05 | 0.8+£0.05 | 0.4+0.05 | 0.4+0.05
(in mm)
Fig. 2

Flexure : =1

Fig. 3

1

w

Solderability of

75% of the terminations are to be soldered evenly

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

Ul and continuously. eutectic solder solution for 2+0.5 seconds at 230+5°C or
Sn-3.0Ag-0.5Cu solder solution for 2+0.5 seconds at 245+5°C.
Appearance | No marking defects
. e e o Preheat the capacitor at 120 to 150°C for 1 minute. Immerse
gag:;gance 52’\"\%:\:;%702?05 Within +15/-7.5% the c_apacitor in a eutectic solder or Sn-3.0Ag-0.5Cu solder
Resistance solution at 270+5°C for 10£0.5 seconds.
14 t Soldering | D.F. 0.1 max. *® . Let.s.it at room temperature for 2442 hours, then measure.
Heat **However 0.125 max. for Table 3 items. * Initial measurement
IR 50Q - F min Perform a heat treatment at 150 +0/-10°C for one hour and
: then let sit for 2442 hours at room temperature. Perform
Dielectric No failure the initial measurement.
Strength
Appearance | No marking defects Fix the capacitor to the supporting jig in the same manner and
o \NJirbe o under the same conditions as (10).
. EZNA\:I\S:\:?RﬁozGi (;5 GNMOM2R60J103/223/473/104 F_’erfor_m the five cycles according to the four heat treatments
gzpac'“""e GNMOM2R61A103/223/473/104, ’ :lStted.t"f‘ thze ﬁg‘;‘”'“g tatb'e' . wre. th
ange GNMOM2R61C103/223/473/104, GNM1M2R61A105: etsitior 2222 hours at room temperature, then measure.
Temperature Within £15% Step 1 2 3 4
150 o " Temp. (°C)Min- Operating] Room [Min. Operating| Room
yee D.F 0.1 max. * P Temp. Temp. Temp. Temp.
T **However 0.125 max. for Table 3 items. Time (min.) 30+3 2103 30+3 2103
L.R. 50Q - F min. * Initial measurement
) - Perform a heat treatment at 150 +0/-10 °C for one hour and
Dielectric | \ "« ire then let sit for 24+2 hours at room temperature.
Strength Perform the initial measurement.
Appearance | No marking defects Apply the rated voltage at 40+2°C and 90 to 95% humidity for
Capacitance 500+12 hours. The charge/discharge current is less than 50mA.
High Change R6: Within +12.5% * Initial measurement
Temperature Perform a heat treatment at 150 +0/-10°C for one hour
16/ Hgh D.F. 0.2 max. and then let sit for 24+2 hours at room temperature.
Humidiy Perform the initial measurement.
Steady) * Measurement after test
IR. 12.5Q - F min. Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 24+2 hours at room temperature, then
measure.
Appearance | No marking defects Apply 150% (GNM1M2R61A225/1C105: 125% of the rated
Capacitance voltage) of the rated voltage for 1000+12 hours at the
Change R6: Within +12.5% maximum operating temperature £3°C. Let sit for 24+2 hours
at room temperature, then measure.
D.F. 0.2 max. The charge/discharge current is less than 50mA.
- * Initial measurement
1o/ [Pl Perform a heat treatment at 150 +0/-10°C for one hour
and then let sit for 24+2 hours at room temperature.
IR. 25Q - F min. Perform the initial measurement.
» Measurement after test
Perform a heat treatment at 150 +0/-10°C for one hour and
then let sit for 2442 hours at room temperature, then measure.
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