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No.JEMCG2-026346

CHIP MULTILAYER CERAMIC CAPACITORS FOR AUTOMOTIVE

1. Scope

This product specification is applied to Chip Multilayer Ceramic Capacitors used for Automotive Electronic equipment.

2. MURATA Part No. System

Ex)Gcem | [ 18 | [ 8 | [ rz | [ 1 | [ 105 | [ « | [ A4 | [ D
(1w )T (3)Temperature  (4)Rated (5)Nominal  (6)Capacitance (7)Murata’s (8)Packaging
Dimensions  Dimensions  Characteristics ~ Voltage Capacitance Tolerance Control Code Code
3. Type & Dimensions
L
|%
I
T
=] g =]
(Unit:mm)
Type T Code (1)-1L (1)-2wW @T e g
GCM18 8 1.6+0.1 0.8+0.1 0.8+0.1 0.2t0 0.5 0.5 min.
GCM21 B 2.0£0.15 1.25+0.15 1.25+0.15 0.2t00.7 0.7 min.
GCM31 C 3.2+0.2 1.6+0.2 1.6+0.2 0.3t00.8 1.5 min.
GCM32 E 3.2+0.3 2.5+0.2 2.5+0.2 0.3 min. 1.0 min.
4. Rated value
4.1. Temperature Characteristics
High Dielectric Constant Type
Operating
(3) TC Code Cap. Change Temp. Range Ref.Temp. Temp. Range
R7 -15t0 15 % -55t0 125 °C 25°C -55t0 125 °C
4.2. Rated Voltage
(4) Code Rated Voltage
0J DC6.3V
1C DC 16V
1E DC 25V




muRata

No.JEMCG2-026346

4.3. Nominal Capacitance
Nominal Capacitance shall be expressed by three digits. The first two digits represents significant figures.
The last specifies the number of zero to follow. The letter R is used as the decimal point.

(Ex.)
(5) Cap Code Capacitance
R50 0.5 pF
5R0 5 pF
220 22 pF
221 220 pF

4.4, Capacitance Tolerance

(6) Cap.Tol Code Capacitance Tolerance
K +10 %
M 120 %
5. Package
(8) Package Code Packaging
D $180mm Reel PAPER
L $180mm Reel EMBOSSED




6. Parts No. List

JEMCG2-026346

muBRata

Ex) eem | | 18 | | 8 | | rR7 | 1E | 105 | | k | | A4 | D |
(1HL/w @71 (3)Temperature  (4)Rated (5)Nominal  (6)Capacitance (7)Murata’s  (8)Packaging
Dimensions Dimensions Characteristics  Voltage Capacitance Tolerance Control Code Code
(1) LxW : 1.6x0.8mm
(3) Temperature Characteristics : R7(-15 to 15%
Customer PART NO. MURATA PART NO. T (4)Rated (5) Nominal (6) $180mm Specifications
(mm) Voltage Capacitance | Capacitance Reel and Test
Tolerance (pcs./Reel) Methods
GCM188R71E105KA64D 0.840.1 DC 25V 1uF +10 % 4000 7.1
GCM188R71E105MA64D 0.810.1 DC 25V 1uF +20 % 4000 7.1
GCM188R71C105KA64D 0.810.1 DC 16 V 1uF +10 % 4000 7.2
GCM188R71C105MA64D 0.810.1 DC 16 V 1uF +20 % 4000 7.2
(1) LxW : 2.0x1.25mm
(3) Temperature Characteristics : R7(-15 to 15%,
Customer PART NO. MURATA PART NO. T (4)Rated (5) Nominal (6) $180mm Specifications
(mm) Voltage Capacitance | Capacitance Reel and Test
Tolerance (pcs./Reel) Methods
GCM21BR71C475KA73L 1.25+0.15 DC 16 V 4.7 uF +10 % 3000 7.3
GCM21BR71C475MA73L 1.25+0.15 DC 16 V 4.7 uF +20 % 3000 7.3
GCM21BR70J106KE22L 1.25+0.15 DC6.3V 10 uF +10 % 3000 7.3
GCM21BR70J106ME22L 1.25+0.15 DC6.3V 10 uF +20 % 3000 7.3
(1) LxW : 3.2x1.6mm
(3) Temperature Characteristics : R7(-15 to 15%
Customer PART NO. MURATA PART NO. T (4)Rated (5) Nominal (6) $180mm Specifications
(mm) Voltage Capacitance | Capacitance Reel and Test
Tolerance (pcs./Reel) Methods
GCM31CR70J226KE23L 1.6+0.2 DC6.3V 22 uF +10 % 2000 7.3
GCM31CR70J226ME23L 1.6+0.2 DC6.3V 22 uF +20 % 2000 7.3
(1) LxW : 3.2x2.5mm
(3) Temperature Characteristics : R7(-15 to 15%,
Customer PART NO. MURATA PART NO. T (4)Rated (5) Nominal (6) $180mm Specifications
(mm) Voltage Capacitance | Capacitance Reel and Test
Tolerance (pcs./Reel) Methods
GCM32ER71C226KE19L 2.5+0.2 DC 16 V 22 uF +10 % 1000 7.3
GCM32ER71C226ME19L 2.5+0.2 DC 16 V 22 uF +20 % 1000 7.3
GCM32ER70J476KE19L 2.5+0.2 DC6.3V 47 uF +10 % 1000 7.3
GCM32ER70J476ME19L 2.5+0.2 DC6.3V 47 uF +20 % 1000 7.3
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No| AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

Pre-and Post-Stress

1
Electrical Test
2 |High Temperature The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
Exposure (Storage) specifications in the following table. Set the capacitor for 1000+/-12h at 150+/-3°C.
Appearance [No marking defects Set for 24+/-2h at room temperature, then measure.
Capacitance |Within +/-12.5%
Change - Initial measurement
DF. Within the specified initial value. Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.Perform the initial measurement.
I.R. Within the specified initial value.
25°C
3 |Temperature Cycling The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Perform cycle test according to the four heat treatments listed
Appearance [No marking defects in the following table.
Set for 24+/-2h at room temperature, then measure.
i hin +/- o
Capacitance |Within +/-10.0% o S Cycles
Change ’ 1000 (For RT/C)
1 15+/-3 -55°C+0/-3
D.F. Within the specified initial value. 2 1 Room
3 15+/-3 125°C+3/-0
4 1 Room
+ Initial measurement
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
I.R. Within the specified initial value. for 24+/-2h at room temperature.Perform the initial measurement.
25°C
4 |Destructive No defects or abnormalities Per EIA-469.
Physical Analysis
5 [Moisture Resistance The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Apply the 24h heat (25°C to 65°C) and humidity (80%RH to 98%RH)
Appearance |No marking defects treatment shown below, 10 consecutive times.
Temperature Humidity Humidity
Capacitance |Within +/-12.5% “0) Humidity 80~ 98%  Humidity 80~98% Humidity
90~98% 90~98% 90~98%
Change 70
65
60 / \ / \
DF. 0.2 max. - 7
45 / \ / \
40
35
30 / \[/ \
25
20 [4= & +] +10
15 LIl J2fc
10 bi
5 lidiebas "
I.R. Within the specified initial value. 0
-5
25°C -10
One cycle 24hours
) |
0 1 2 3 45 6 7 89 10111213 14 1516 17 18 19 20 21 22 23 24
— Hours
+ Initial measurement
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.Perform the initial measurement.
- Measurement after test
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.Perform the initial measurement.
6 |Biased Humidity The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).

specifications in the following table.

Apply the rated voltage and 1.3+0.2/-Ovdc (add 6.8kQ resister)

Appearance

No marking defects

at 85+/-3°C and 80%RH to 85%RH humidity for 1000+/-12h.
The charge/discharge current is less than 50mA.

+ Initial measurement

Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.Perform the initial measurement.

Capacitance |Within +/-12.5%

Change

D.F. 0.2 max.

I.R. More than 200MQ or 5Q -F
25°C (Whichever is smaller)

- Measurement after test
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit

for 24+/-2h at room temperature.Perform the initial measurement.

JEMCGS-0687F
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No AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

~

Operational Life

The measured and observed characteristics should satisfy the

specifications in the following table.

Appearance

No marking defects

Capacitance

Change

Within +/-12.5%

D.F.

0.2 max.

L.R.
25°C

More than 200MQ or 5Q -F

(Whichever is smaller)

Solder the capacitor on the test substrate(glass epoxy board).
Apply 150% of the rated voltage for 1000+/-12h at 125+/-3°C
(for R7/CT).

The charge/discharge current is less than 50mA.

Set for 24+/-2h at room temperature, then measure.

- Initial measurement

Apply the test voltage at the max. operating temp. +/-3°C for 1h
and then let sit for 24+/-2h at room temperature,then measure.

o]

External Visual

No defects or abnormalities

Visual inspection

©

Physical Dimension

Within the specified dimensions

Using Measuring instrument of dimension.

10 [Resistance to |Appearance
Solvents

No marking defects

Capacitance

Within the specified initial value.

D.F.

Within the specified initial value.

L.R.
25°C

Within the specified initial value.

Per MIL-STD-202 Method 215
Solvent 1 : 1 part (by volume) of isopropyl alcohol
3 parts (by volume) of mineral spirits
Solvent 2 : Terpene defluxer
Solvent 3 : 42 parts (by volume) of water
1 part (by volume) of propylene glycol monomethyl ether

1 part (by volume) of monoethanolamine

11 [Mechanical |Appearance
Shock

No marking defects

Capacitance

Within the specified initial value.

Solder the capacitor on the test substrate(glass epoxy board).
Three shocks in each direction should be applied along 3 mutually
perpendicular axes of the test specimen (18 shocks).

The specified test pulse should be Half-sine and should have a

D.F. Within the specified initial value. duration :0.5ms, peak value:1500g and velocity change: 4.7m/s.

I.R. Within the specified initial value.

25°C

12 |Vibration Appearance |No defects or abnormalities Solder the capacitor on the test substrate(glass epoxy board).

The capacitor should be subjected to a simple harmonic motion having

Capacitance |Within the specified initial value. a total amplitude of 1.5mm, the frequency being varied uniformly
between the approximate limits of 10 and 2000Hz.

D.F. Within the specified initial value. The frequency range, from 10 to 2000Hz and return to 10Hz,
should be traversed in approximately 20 minutes.

I.R. Within the specified initial value. This motion should be applied for 12 items in each 3 mutually

25°C perpendicular directions (total of 36 times).

13 |Resistance to
Soldering Heat

The measured and observed characteristics should satisfy the

specifications in the following table.

Appearance

No marking defects

Capacitance

Within the specified initial value.

D.F.

Within the specified initial value.

L.R.
25°C

Within the specified initial value.

Immerse the capacitor in Sn-3.0Ag-0.5Cu solder solution or an eutectic
solder solution at 260+5°C for 10+1s.

Set at room temperature for 24+/-2h, then measure.

- Initial measurement

Perform a heat treatment at 150+0/-10 °C for 1h and then set
for 24+/-2h at room temperature.

Perform the initial measurement.

JEMCGS-0687F
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No| AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

14 | Thermal Shock

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

Solder the capacitor on the test substrate(glass epoxy board).
Perform the 300 cycles according to the two heat treatments listed

Appearance

No marking defects

in the following table(Maximum transfer time is 20s).

Set for 24+/-2h at room temperature, then measure.

Capacitance

Within +/-10.0%

Change Step 1 2
I?é“)p' -55+0/-3 125+3/-0
D.F. Within the specified initial value. -
Time 15+/-3 15+/-3
(min)
- Initial measurement
Perform a heat treatment at 150+0/-10 °C for 1h and then set
I.R. Within the specified initial value. for 24+/-2h at room temperature.
25°C Perform the initial measurement.
15|ESD Appearance |No marking defects Per AEC-Q200-002

Capacitance

Within the specified initial value.

D.F.

Within the specified initial value.

L.R.
25°C

Within the specified initial value.

16 [Solderability

95% of the terminations is to be soldered evenly and continuously.

(a) Preheat at 155°C for 4h. After preheating, immerse the capacitor
in a solution of rosin ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C or
an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.

(b) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C
or an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.

(c) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution or

an eutectic solder solution for 120+/-5s at 260+/-5°C.

17 |Electrical |Appearance

No defects or abnormalities

Visual inspection.

Chatacteri- [Capacitance
zation

Shown in Rated value.

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

frequency and voltage shown in the table.

D.F.

0.1 max.

Char.
R7,C7
(C=10uF)
Item
Frequency 1.0+/-0.1kHz
Voltage 1.0+/-0.2Vrms

LR. 25°C

More than 2000MQ or 50Q-F
(Whichever is smaller)

L.R. 125°C

More than 200MQ or 5Q-F

(Whichever is smaller)

The insulation resistance should be measured with a DC voltage not
exceeding the rated voltage at 25°C and 125°C(for R7/C7)

within 2 minutes of charging.

Dielectric
Strength

No failure

No failure should be observed when 250% of the rated voltage is
applied between the terminations for 1 to 5s, provided the

charge/discharge current is less than 50mA.

JEMCGS-0687F
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No AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

18 |Board Flex Appearance

No marking defects

Capacitance

Within +/-10.0%

Solder the capacitor on the test substrate(glass epoxy board)
shown in Fig1.

Then apply a force in the direction shown in Fig 2 for 60s.

Change The soldering should be done by the reflow method and should be
conducted with care so that the soldering is uniform and free of defects
D.F. Within the specified initial value. such as heat shock.
Type a b c
GCMO3 0.3 0.9 0.3
o e L GCM15 0.5 1.5 0.6
I.R. Within the specified initial value. GONTE 0.6 72 0.9
25°C GoM21 0.8 3.0 1.3
GCM31 2.0 4.4 1.7
GCM32 2.0 4.4 2.6
(in mm)
b 50 min.
F— 4.5 20
Pressurizing
l speed: 1. Omm/s
. Pressurize
C=—=IIl _
==
4] 2 —
3 f
100 ‘ ; ) Flexure : 2
Fig. 1 Capacitance meter
t:1.6mm 45 45
(GCMO03/15:0.8mm)
Fig. 2
19 |Terminal Appearance No marking defects Solder the capacitor on the test substrate(glass epoxy board)
Strength shown in Fig3.

Capacitance

Within the specified initial value.

Then apply 18N* force in parallel with the test jig for 60s.
The soldering should be done either with an iron or using the reflow

D.F. Within the specified initial value. method and should be conducted with care so that the soldering is
uniform and free of defects such as heat shock
*2N(GCMO03/15)
IR Within the specified initial value. Type a b c
o GCMO3 0.3 0.9 0.3
25 GCM15 0.4 1.5 0.5
GCM18 1.0 3.0 1.2
GCM21 1.2 4.0 1.65
GCM31 2.2 5.0 2.0
GCM32 2.2 5.0 2.9

(in mm)

t: 1.6mm
(GCMO3/15: 0. 8mm)

22

N

Solder resist

Baked electrode or

Copper foil
Fig.3 PP

20 |Beam Load Test

Destruction value should be exceed following one.

< Chip L dimension : 2.5mm max. >

Chip thickness > 0.5mm rank : 20N
Chip thickness = 0.5mm rank : 8N
Chip thickness = 0.3mm rank : 5N

Chip thickness < 0.3mm rank : 2.5N

< Chip L dimension : 3.2mm min. >

Chip thickness < 1.25mm rank : 15N
Chip thickness 21.25mm rank : 54.5N

Place the capacitor in the beam load fixture as Fig 4.
Apply a force.

< Chip Length : 2.5mm max. >

O Iron Board

< Chip Length : 3.2mm min. >

Fig.4

Speed supplied the Stress Load : *0.5mm/s
*GCMO03: 0.1mm/s

JEMCGS-0687F
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No

AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

2

=

Capacitance Temperature

Characteristics

R7 : Within +/-15%

(-55°C to +125°C)
C7 : Within +/-22%

(-55°C to +125°C)

The capacitance change should be measured after 5 minutes

at each specified temp. stage.
Capacitance value as a reference is the value in step 3.

Step Temperature(°C)
1 Reference Temp.+/-2
2 Min. Operating Temp.+/-3
3 Reference Temp.+/-2
4 Max. Operating Temp.+/-3
5 Reference Temp.+/-2

- Initial measurement
Perform a heat treatment at 150+0/-10°C for 1h and then

let sit for 24+/-2h at room temperature,then measure.

JEMCGS-0687F
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No| AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

-

Pre-and Post-Stress

Electrical Test

N

High Temperature
Exposure (Storage)

The measured and observed characteristics should satisfy the

specifications in the following table.

Appearance [No marking defects
Capacitance |Within +/-10.0%

Change

D.F. Within the specified initial value.
I.R. Within the specified initial value.
25°C

Solder the capacitor on the test substrate(glass epoxy board).
Set the capacitor for 1000+/-12h at 150+/-3°C.

Set for 24+/-2h at room temperature, then measure.

- Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit

for 24+/-2h at room temperature.Perform the initial measurement.

w

Temperature Cycling

The measured and observed characteristics should satisfy the

specifications in the following table.

Solder the capacitor on the test substrate(glass epoxy board).

Perform cycle test according to the four heat treatments listed

Appearance [No marking defects in the following table.
Set for 24+/-2h at room temperature, then measure.
Capacitance |Within +/-10.0% o oo Gyoles
Change ’ 1000 (For RT/C)
1 15+/-3 -55°C+0/-3
D.F. Within the specified initial value. 2 1 Room
3 15+/-3 125°C+3/-0
4 1 Room
- Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
I.R. Within the specified initial value. for 24+/-2h at room temperature.Perform the initial measurement.
25°C
4 |Destructive No defects or abnormalities Per EIA-469.

Physical Analysis

o

Moisture Resistance

The measured and observed characteristics should satisfy the

specifications in the following table.

Appearance [No marking defects
Capacitance |Within +/-12.5%

Change

D.F. Within the specified initial value.
I.R. Within the specified initial value.
25°C

Solder the capacitor on the test substrate(glass epoxy board).
Apply the 24h heat (25°C to 65°C) and humidity (80%RH to 98%RH)

treatment shown below, 10 consecutive times.
Set for 24+/-2h at room temperature, then measure.

Humidity
80~98%

Humidity
Humidity 80~98% Humidity
90~98% 90~98%

Temperature
o Humidity
2 90~98%

60 / \ /

N
kol
]
[~
™~
=

©
S

™~
[~
™~
[

|
N

3
o

o
5
|
[]
NS,
1
N
s

One cycle 24hours
S o e
0 1 23 45 6 7 809 10111213 14 1516 17 18 19 20 21 22 23 24

—— Hours

- Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit

for 24+/-2h at room temperature.Perform the initial measurement.

o

Biased Humidity

The measured and observed characteristics should satisfy the

specifications in the following table.

Solder the capacitor on the test substrate(glass epoxy board).
Apply the rated voltage and 1.3+0.2/-Ovdc (add 6.8kQ resister)

at 85+/-3°C and 80%RH to 85%RH humidity for 1000+/-12h.

The charge/discharge current is less than 50mA.

Remove and set for 24+/-2h at room temperature, then measure.

« Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.Perform the initial measurement.

Appearance [No marking defects
Capacitance |Within +/-12.5%

Change

D.F. Within the specified initial value.
I.R. More than 1,000MQ or 50Q -F
25°C (Whichever is smaller)

JEMCGS-0527H
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No AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

7 |Operational Life The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Apply 150% of the rated voltage for 1000+/-12h at 125+/-3°C
Appearance |No marking defects (for R7/C7).
The charge/discharge current is less than 50mA.
Capacitance |Within +/-12.5% Set for 24+/-2h at room temperature, then measure.
Change
D.F. Within the specified initial value. -Initial measurement for high dielectric constant type.
Apply the test voltage at the max. operating temp. +/-3°C for 1h
and then let sit for 24+/-2h at room temperature,then measure.
IL.R. More than 1,000MQ or 50Q-F
25°C (Whichever is smaller)
8 |External Visual No defects or abnormalities Visual inspection
9 |Physical Dimension Within the specified dimensions Using Measuring instrument of dimension.

10 |Resistance to
Solvents

Appearance

No marking defects

Capacitance

Within the specified initial value.

Per MIL-STD-202 Method 215
Solvent 1 : 1 part (by volume) of isopropyl alcohol
3 parts (by volume) of mineral spirits

Solvent 2 : Terpene defluxer

D.F. Within the specified initial value. Solvent 3 : 42 parts (by volume) of water
1 part (by volume) of propylene glycol monomethyl ether
1 part (by volume) of monoethanolamine
I.R. Within the specified initial value.
25°C
11 [Mechanical |Appearance |No marking defects Solder the capacitor on the test substrate(glass epoxy board).
Shock Three shocks in each direction should be applied along 3 mutually
Capacitance |Within the specified initial value. perpendicular axes of the test specimen (18 shocks).
The specified test pulse should be Half-sine and should have a
D.F. Within the specified initial value. duration :0.5ms, peak value:1500g and velocity change: 4.7m/s.
I.R. Within the specified initial value.
25°C
12 |Vibration Appearance |No defects or abnormalities Solder the capacitor on the test substrate(glass epoxy board).
The capacitor should be subjected to a simple harmonic motion having
Capacitance |Within the specified initial value. a total amplitude of 1.5mm, the frequency being varied uniformly
between the approximate limits of 10 and 2000Hz.
D.F. Within the specified initial value. The frequency range, from 10 to 2000Hz and return to 10Hz,
should be traversed in approximately 20 minutes.
I.R. Within the specified initial value. This motion should be applied for 12 items in each 3 mutually
25°C perpendicular directions (total of 36 times).
13 [Resistance to The measured and observed characteristics should satisfy the Immerse the capacitor in Sn-3.0Ag-0.5Cu solder solution or an eutectic
Soldering Heat specifications in the following table. solder solution at 260+5°C for 10+1s.
Appearance [No marking defects Set at room temperature for 24+/-2h, then measure.
Capacitance |Within the specified initial value. - Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °C for 1h and then set
D.F. Within the specified initial value. for 24+/-2h at room temperature.
Perform the initial measurement.
I.R. Within the specified initial value.
25°C

JEMCGS-0527H
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No| AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

14 | Thermal Shock

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

Solder the capacitor on the test substrate(glass epoxy board).
Perform the 300 cycles according to the two heat treatments listed

Appearance

No marking defects

in the following table(Maximum transfer time is 20s).

Set for 24+/-2h at room temperature, then measure.

Capacitance

Within +/-10.0%

Change Step 1 2
I?é“)p' -55+0/-3 125+3/-0
D.F. Within the specified initial value. -
Time 15+/-3 15+/-3
(min)
-Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10 °C for 1h and then set
I.R. Within the specified initial value. for 24+/-2h at room temperature.
25°C Perform the initial measurement.
15|ESD Appearance |No marking defects Per AEC-Q200-002

Capacitance

Within the specified initial value.

D.F. Within the specified initial value.
I.R. Within the specified initial value.
25°C

16 [Solderability

95% of the terminations is to be soldered evenly and continuously.

(a) Preheat at 155°C for 4h. After preheating, immerse the capacitor
in a solution of rosin ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C or
an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.

(b) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C
or an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.

(c) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution or

an eutectic solder solution for 120+/-5s at 260+/-5°C.

17 |Electrical
Chatacteri-
zation

Appearance

No defects or abnormalities

Visual inspection.

Capacitance

Shown in Rated value.

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

frequency and voltage shown in the table.

D.F. 0.1 max. Char.
R7,C7
(C=10uF)
Item
Frequency 1.0+/-0.1kHz
Voltage 1.0+/-0.2Vrms
I.R. 25°C More than 10,000MQ or 500Q-F The insulation resistance should be measured with a DC voltage not
(Whichever is smaller) exceeding the rated voltage at 25°C and 125°C(for R7/C7)
within 2 minutes of charging.
I.R. 125°C  [More than 1,000MQ or 10Q-F
(Whichever is smaller)
Dielectric No failure No failure should be observed when 250% of the rated voltage is
Strength applied between the terminations for 1 to 5s, provided the

charge/discharge current is less than 50mA.
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7.2

No AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

18 |Board Flex

Appearance

No marking defects

Capacitance

Within +/-10.0%

Solder the capacitor on the test substrate(glass epoxy board)
shown in Fig1.

Then apply a force in the direction shown in Fig 2 for 60s.

Change The soldering should be done by the reflow method and should be
conducted with care so that the soldering is uniform and free of defects
D.F. Within the specified initial value. such as heat shock.
Type a b c
GCMO3 0.3 0.9 0.3
o e L GCM15 0.5 1.5 0.6
I.R. Within the specified initial value. GONTE 0.6 72 0.9
25°C GoM21 0.8 3.0 1.3
GCM31 2.0 4.4 1.7
GCM32 2.0 4.4 2.6
(in mm)
b 50 min
F— 4.5 20
Pressurizing
1 speed: 1. Omm/s
Pressurize
C—=TIl K
|2
100 ‘ ; ) Flexure : 2
Fig. 1 1 Capacitande meter
t:1.6mm 45 45
(GCMO03/15:0.8mm)
Fig.2
19 |Terminal Appearance No marking defects Solder the capacitor on the test substrate(glass epoxy board)
Strength shown in Fig3.

Capacitance

Within the specified initial value.

Then apply 18N* force in parallel with the test jig for 60s.
The soldering should be done either with an iron or using the reflow

D.F. Within the specified initial value. method and should be conducted with care so that the soldering is
uniform and free of defects such as heat shock
*2N(GCMO03/15)
IR Within the specified initial value. Type a b c
o GCMO3 0.3 0.9 0.3
25 GCM15 0.4 1.5 0.5
GCM18 1.0 3.0 1.2
GCM21 1.2 4.0 1.65
GCM31 2.2 5.0 2.0
GCM32 2.2 5.0 2.9

(in mm)

t: 1.6mm
(GCMO3/15: 0. 8mm)

22

N

Solder resist

Baked electrode or

Copper foil
Fig.3 PP

20 |Beam Load Test

Destruction value should be exceed following one.

< Chip L dimension : 2.5mm max. >
Chip thickness > 0.5mm rank : 20N

Chip thickness = 0.5mm rank : 8N
Chip thickness = 0.3mm rank : 5N
Chip thickness < 0.3mm rank : 2.5N

< Chip L dimension : 3.2mm min. >
Chip thickness < 1.25mm rank : 15N
Chip thickness 21.25mm rank : 54.5N

Place the capacitor in the beam load fixture as Fig 4.
Apply a force.

< Chip Length : 2.5mm max. >

O Iron Board

< Chip Length : 3.2mm min. >

Fig.4

Speed supplied the Stress Load : *0.5mm/s
*GCMO03: 0.1mm/s
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7.2

No

AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

2

=

Capacitance Temperature

Characteristics

R7 : Within +/-15%

(-55°C to +125°C)
C7 : Within +/-22%

(-55°C to +125°C)

The capacitance change should be measured after 5 minutes

at each specified temp. stage.
Capacitance value as a reference is the value in step 3.

Step Temperature(°C)
1 Reference Temp.+/-2
2 Min. Operating Temp.+/-3
3 Reference Temp.+/-2
4 Max. Operating Temp.+/-3
5 Reference Temp.+/-2

+ Initial measurement for high dielectric constant type
Perform a heat treatment at 150+0/-10°C for 1h and then

let sit for 24+/-2h at room temperature,then measure.

JEMCGS-0527H
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No

AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

Pre-and Post-Stress

Electrical Test

2 |High Temperature The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
Exposure (Storage) specifications in the following table. Set the capacitor for 1000+/-12h at 150+/-3°C.
Appearance No marking defects Set for 24+/-2h at room temperature, then measure.
Capacitance  |Within +/-10%
Change = Initial measurement
D.F. 0.2max Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.
Insulation Within the specified initial value. Perform the initial measurement.
Resistance
25°C
3 |Temperature Cycling The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Perform the 1000 cycles test according to the four heat treatments
Appearance No marking defects listed in the following table.
Set for 24+/-2h at room temperature, then measure.
Capacitance  |Within +/-7.5% Sep 1 2 3 7
Change Temp. |\ ; Room Room
(°C§ Min.Operating Temp.+0/-3 Ternp. Max.Operating Temp. +3/-0 Ternp.
B 0.2max s 15413 1 15413 1
+ Initial measurement
Insulation Within the specified initial value. Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
Resistance for 24+/-2h at room temperature.
25°C Perform the initial measurement.
4 |Destructive No defects or abnormalities Per EIA-469
Physical Analysis
5 [Moisture Resistance The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Apply the 24h heat (25°C to 65°C) and humidity (80%RH to 98%RH)
Appearance No marking defects treatment shown below, 10 consecutive times.
- S - S
Capacitance ~ [Within +/-10% <°7? oo ogy o g Somogn
Change 65
60 / \ /
55 \
D.F. 0.2max ig / \ 7 \
40 \
% / \[/ X
Insulation Within the specified initial value. gg i I
Resistance 15 LI H2fc
0
-5
-10
-uuuu?"‘?ﬂyﬁ'e\“\“"‘frﬁu\u\u
012 3 45 6 7 89 10111213 14 1516 17 18 19 20 21 22 23 24
—— Hours
* Initial measurement
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.
Perform the initial measurement.
+ Measurement after test
Perform a heat treatment at 150+0/-10°C for 1h and then let
sit for 24+/-2h at room temperature, then measure.
6 [Biased Humidity The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Apply the rated voltage and 1.3+0.2/-0Vdc (add 6.8kQ resister)
Appearance No marking defects at 85+/-3°C and 80%RH to 85%RH humidity for 1000+/-12h.
The charge/discharge current is less than 50mA.
Capacitance  |Within +/-10% - Initial measurement
Change Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.
D.F. 0.2 max Perform the initial measurement.
- Measurement after test
Perform a heat treatment at 150+0/~10°C for 1h and then let
Insulation More than 200MQ or 5Q-F sit for 24+/-2h at room temperature, then measure.
Resistance (Whichever is smaller)
25°C
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No AEC-Q200 Test Item Specification. AEC-Q200 Test Method
7 |Operational Life The measured and observed characteristics should satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Apply 150% of the rated voltage for 1000+/-12h at 125+/-3°C.
Appearance No marking defects The charge/discharge current is less than 50mA.
Capacitance Within +/-12.5% « Initial measurement
Change Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.
D.F. 0.2max Perform the initial measurement.
+ Measurement after test
Perform a heat treatment at 150+0/-10°C for 1h and then let
Insulation More than 200MQ or 5Q-F sit for 24+/-2h at room temperature, then measure.
Resistance (Whichever is smaller)
25°C
8 |External Visual No defects or abnormalities Visual inspection
9 |Physical Dimension Within the specified dimensions Using Measuring instrument of dimension.
10 |Resistance to |Appearance No marking defects Per MIL-STD-202 Method 215
Solvents Solvent 1: 1 part (by volume) of isopropyl alcohol
Capacitance Within the specified initial value. 3 parts (by volume) of mineral spirits
Solvent 2 : Terpene defluxer
D.F. Within the specified initial value. Solvent 3 : 42 parts (by volume) of water
1part (by volume) of propylene glycol monomethyl ether
Insulation Within the specified initial value. 1 part (by volume) of monoethanolamine
Resistance
25°C
11 [Mechanical Appearance No marking defects Solder the capacitor on the test substrate(glass epoxy board).
Shock Three shocks in each direction should be applied along 3 mutually
Capacitance Within the specified initial value. perpendicular axes of the test specimen (18 shocks).
The specified test pulse should be Half-sine and should have a
D.F. Within the specified initial value. duration :0.5ms, peak value:1500g and velocity change: 4.7m/s.
Insulation Within the specified initial value.
Resistance
25°C
12 |Vibration Appearance No defects or abnormalities Solder the capacitor on the test substrate(glass epoxy board).
The capacitor should be subjected to a simple harmonic motion having
Capacitance Within the specified initial value. a total amplitude of 1.5mm, the frequency being varied uniformly
between the approximate limits of 10 and 2000Hz.
D.F. Within the specified initial value. The frequency range, from 10 to 2000Hz and return to 10Hz,
should be traversed in approximately 20 minutes.
Insulation Within the specified initial value. This motion should be applied for 12 items in each 3 mutually
Resistance perpendicular directions (total of 36 times).
25°C
13 |Resistance to The measured and observed characteristics should satisfy the Immerse the capacitor in Sn-3.0Ag-0.5Cu solder solution or an eutectic
Soldering Heat specifications in the following table. solder solution at 260+/-5°C for 10+/-1s.
Appearance No marking defects Set at room temperature for 24+/-2h, then measure.
Capacitance Within the specified initial value. = Initial measurement
Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
D.F. Within the specified initial value. for 24+/-2h at room temperature.
Perform the initial measurement.
Insulation Within the specified initial value.
Resistance
25°C
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No AEC-Q200 Test Item Specification. AEC-Q200 Test Method
14 | Thermal Shock The measured and observed characteristics shall satisfy the Solder the capacitor on the test substrate(glass epoxy board).
specifications in the following table. Perform the 300 cycles according to the two heat treatments listed
Appearance No marking defects in the following table(Maximum transfer time is 20s).
Set for 24+/-2h at room temperature, then measure.
Capacitance Within +/-10.0%
Change Step 1 2
Temp.(°C) | Min.Operating Temp.+0/-3 | Max.Operating Temp.+3/-0
D.F. Within the specified initial value.
(H‘;)e 15+/-3 15+/-3
Insulation Within the specified initial value. * Initial measurement
Resistance Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
25°C for 24+/-2h at room temperature.
15|ESD Appearance No marking defects Per AEC-Q200-002
Capacitance Within the specified initial value.
D.F. Within the specified initial value.
Insulation Within the specified initial value.
Resistance
25°C
16 | Solderability 95% of the terminations is to be soldered evenly and continuously. (a) Preheat at 155°C for 4h. After preheating, immerse the capacitor
in a solution of rosin ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C or
an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.
(b) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution at 245+/-5°C
or an eutectic solder solution at 235+/-5°C for 5+0/-0.5s.
(c) should be placed into steam aging for 8h+/-15min.
After preheating, immerse the capacitor in a solution of rosin
ethanol 25(mass)%.
Immerse in Sn-3.0Ag-0.5Cu solder solution or
an eutectic solder solution for 120+/-5s at 260+/-5°C.
17 |Electrical Appearance No defects or abnormalities Visual inspection.
Chatacteri-
zation Capacitance Shown in Rated value. The capacitance/D.F. should be measured at 25°C at the frequency
and voltage shown in the table.
Char C S104F o <G
DF. 0.1 max Item. 6.3V max. 10V min. ¢
Frequency 1.0+/-0.1kHz 1.0+/-0.1kHz 120+/-24Hz
Voltage 0.5+/-0.1Vrms | 1.0+/-0.2Vrms 0.5+/-0.1Vrms
Insulation More than 2,000MQ or 50Q+F (Whichever is smaller) The insulation resistance should be measured with a DC voltage not
Resistance exceeding the rated voltage at 25°C and 125°C within 1min of charging.
25°C
Insulation More than 200MQ or 5Q-F (Whichever is smaller)
Resistance
125°C
Dielectric No failure No failure should be observed when 250% of the rated voltage is
Strength applied between the terminations for 1 to 5s,
provided the charge/ discharge current is less than 50mA.
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No AEC-Q200 Test Item Specification. AEC-Q200 Test Method
18 |Board Flex Appearance No marking defects Solder the capacitor on the test substrate(glass epoxy board)
shown in Fig1.
Then apply a force in the direction shown in Fig 2 for 60s.
Capacitance Within +/-10.0% The soldering should be done by the reflow method and should be
Change conducted with care so that the soldering is uniform and free of defects
such as heat shock.
D.F. Within the specified initial value.
Type a b c
GCMO3 0.3 0.9 0.3
GCM15 0.5 1.5 0.6
Insulation Within the specified initial value. GCM18 0.6 2.2 0.9
Resistance GCM21 0.8 3.0 1.3
o GCM31 2.0 4.4 1.7
25C GOM32 2.0 4.4 2.6
(in mm)
50 min.
Land '.E,‘ 20 ‘ p -
4.5 ressurizing
AN speed: 1. 0mm/s
\ Pressurize
@%ﬁ% g
L2
100 | Flexure : 2
Capacitande meter (High Dielectric Type)
t:1.6mm 45 45
Fig.1 (GCM03/15:0.8mm)
Fig.2
19 |Terminal Appearance No marking defects Solder the capacitor on the test substrate(glass epoxy board)
Strength shown in Fig3.
Capacitance Within the specified initial value. Then apply 18N* force in parallel with the test jig for 60s.
The soldering should be done either with an iron or using the reflow
D.F. Within the specified initial value. method and should be conducted with care so that the soldering is
uniform and free of defects such as heat shock
- *2N(GCMO03/15)
Insulation Within the specified initial value.
. Type a b c
Resistance GO0 0.3 0.9 0.3
25¢ GCNi5 0.4 5 0.5
GCM18 1.0 3.0 1.2
GCM21 1.2 4.0 1.65
GCM31 2.2 5.0 2.0
GCM32 2.2 50 2.9
(m mm)
c
¥ ' T:1. 6mm
(GCM03/15:0. 8mm)
- ‘%[
Solder resist
Baked electrode or
. Copper foi l
Fig.3 PP
20 [Beam Load Test Destruction value should be exceed following one. Place the capacitor in the beam load fixture as Fig 4.
Apply a force.
< Chip L dimension : 2.5mm max. > < Chip Length : 2.5mm max. >
Chip thickness > 0.5mm rank : 20N
Chip thickness = 0.5mm rank : 8N l«
Chip thickness = 0.3mm rank : 5N Iron Board
Chip thickness < 0.3mm rank : 2.5N
< Chip L dimension : 3.2mm max. >
Chip thickness < 1.25mm rank : 15N < Chip Length : 3.2mm min. >
Chip thickness =1.25mm rank : 54.5N
Fig.4
Speed supplied the Stress Load : *0.5mm/s
*GCMO03: 0.1mm/s
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AEC-Q200 Test Item

Specification.

AEC-Q200 Test Method

21

Capacitance Temperature
Characteristics

R7 : Within +/-15%

(-55°C to +125°C)
C7 : Within +/-22%

(-55°C to +125°C)

The capacitance change should be measured after 5 minutes
at each specified temperature stage.
Capacitance value as a reference is the value in step 3.

Step Temperature(°C)

1 Reference Temp.+/-2
2 Min. Operating Temp.+/-3
3 Reference Temp.+/-2
4 Max. Operating Temp.+/-3
5 Reference Temp.+/-2

* Initial measurement

Perform a heat treatment at 150+0/-10 °Cfor 1h and then sit
for 24+/-2h at room temperature.

Perform the initial measurement.

JEMCGS-0735J
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1.Tape Carrier Packaging(Packaging Code:D/E/W/F/L/IJ/K)

1.1 Minimum Quantity(pcs./reel)

@®180mm reel ®330mm reel
Type Paper Tape Plastic Tape Paper Tape Plastic Tape
Code:D/E Code:W Code:L Code:J/ F Code:K
GCMO03 15000(W8P2) | 30000(W8P1) 50000(W8P2)
GCM15 5 (Dimensions Tolerance:+0.05) 10000(W8P2) | 20000(W8P1) 50000(W8P2)
5 (Dimensions Tolerance:+0.1min.) | 10000(W8P2) 40000(W8P2)
GCM18 4000 10000
6 4000 10000
GCM21 9 4000 10000
B 3000 10000
9 4000 10000
GCM31 M 3000 10000
C 2000 6000
9 4000 10000
M 3000 10000
GeM32 N 2000 8000
R/D/E 1000 4000
M 1000 5000
GCM43 N/R 1000 4000
E 500 2000
M 1000 5000
GCM55
N/R 1000 4000
1.2 Dimensions of Tape
(1)GCMO03/15 <Paper Tape W8P2 CODE:D/E/J/F> (in mm)
*1,2:2.0x0.05 4.0=+0.1 %
$1.5 +0. 1 *1 : *2 p‘
/ 0 : H ' - -
- —— - %—S N
™
N i3 |
Ben-B--g- -8 L
4| . I%
Dimensions(Chip)
Type A*3 B*3 t
L w T
GCM03| 3 | 0.6+0.03 0.3+0.03 0.3+0.03 0.37 0.67 0.5 max.
1.0£0.05 0.5+0.05 0.5+0.05 0.65 1.15
GCM15| 5 1.0£0.1 0.5+0.1 0.5+0.1 0.7 1.2 0.8 max.
1.0£0.2 0.5+0.2 0.5+0.2 0.75 1.35
*3 Nominal
(2)GCMO03/15 <Paper Tape W8P1 CODE:W> (in mm)
' 4.0+0.1 : -
; | T
1§0101. 05 §d>/1.5f8" | &
R :
A : : : : it
el | | 3 3 u
- = ~ -Ton - - ~ -.— — - s --H---=--- o)
o 0aoow N
1.0=0.05 ||
a| . I%
Dimensions(Chip)
Type A* B* t
L W T
GCMO3| 3 0.6+0.03 0.3+0.03 0.3+£0.03 0.37 0.67 0.5 max.
GCM15] 5 1.0£0.05 0.5+0.05 0.5+0.05 0.65 1.15 0.8 max.

JEMCGP-01894H

* Nominal value

21




(3)GCM18/21/31/32 <Paper Tape> - 0x0.1, z (in mm)
; ; 3
o155 ®
. J> ) ]
=} L
g +H
.o
©
t
Type Dimensions(Chip) A B t
L W T
comis | 8 1.60.1 0.8+0.1 0.8+0.1 1.05+0.10 1.85+0.10
1.6+0.2 0.8+0.2 0.8+0.2 1.10+0.10 2.00+0.10
ccmzt |8 2.0+0.15 1.25+0.15 0601 1.55+0.15 2.30+0.15 1.1 max
0.850.1 ’ )
GCM31 | ¢ 3.2+0.15 160.15 2.00+0.20 3.60+0.20
GCM32 3.2+0.3 2.5+0.2 0.85 +0.15/-0.05 2.80+0.20 3.60+0.20
(4)GCM21/31/32 <Plastic Tape> 4001 4.0+0.1 - (in mm)
< 0.25=+0. 1 (T=2. Omm)
2.0=0. 1 A . )
15701 2 o.s;oj (T : 2. 5mm)
5 o o
A N gt
e b S
e} o
t
Type Dimensions(Chip) A B ¢
L w T
comet | B 2.0+0.15 1.25+0.15 1.25+0.15 1.45+0.20 2.25+0.20 2.0 max
2.0+0.2 1.25+0.2 1.25+0.2 1.50£0.20 2.30+0.20
3.2+0.15 1.6£0.15 1.15£0.1
M 1152015 1.90£0.20 3.50£0.20 1.7 max
GCM31 — 3.240.2 1.6+0.2 o A R
1.6+0.2
C 2.5 max
3.2+0.3 1.6+0.3 1.6£0.3 2.10+0.20 3.60+0.20
M 1.15+£0.1 1.7 max.
N 1.35+0.15 2.5 max.
3.2+0.3 2.5+0.2 2.80+0.20 3.50+0.20
cems2 R 18202 3.0 max
D 2.0+0.2
£ 2.5+0.2 3.7 max.
3.2 +0.35/-0.3 2.5 +0.35/-0.2 2.5+0.35/-0.2 3.10+0.20 3.80+0.20 4.0 max
(5)GCM43/55 <Plastic Tape> *:2.00.1 - (in mm)
=}
1
L A LU R < 0.30.1
i : Y -0 — -
£ - i -
' ] =]
: : " é;l
(D O g
#1.5°9°2 f
t
Dimensions(Chi
Type imensions(Chip) A*1 B*1 t
L w T
M 1.15+0.1
- 2.5 max.
coms [N 4.5+0.4 3.240.3 1.35 +0.151-0.05 36 49
R 1.840.2
E 25402 3.7 max.
M 1.15+0.1
GCM55 [ N 5.7+0.4 5.0+0.4 1.35+0.15 52 6.1 2.5 max.
R 1.840.2

JEMCGP-01894H
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Fig.1 Package Chips (in mm)

/O|O.O|O.O|O|O@ /@

Chip
Fig.2 Dimensions of Reel
—
po o
2 ] I 0
S+ Sy [ — (=}
+ Q +|
S @l gl &
® Q| & s
S
N
w1
w
Yy ud
Fig.3 Taping Diagram W Wi
GCM32 max. 16.5 max. 10+1.5
GCM43/55 20.5 max. 14+1.5

RN Top Tape : Thickness 0.06
_Feeding Hole :As specified in 1.2.
Hole for Chip : As specified in 1.2.

Bottom Tape :Thickness 0.05

(Only a bottom tape existence ) Base Tape : As specified in 1.2.
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1.3 Tapes for capacitors are wound clockwise shown in Fig.3.
(The sprocket holes are to the right as the tape is pulled toward the user.)

1.4 Part of the leader and part of the vacant section are attached as follows.

Tail vacant Section Chip-mounting Unit  Leader vacant Section (in mm)
A A A
I N Y N
Leader Unit

\> < O < /C) Q < / (Top Tape only)

—
P i P H ! Direction
160 min. 190 min. 210 min.

1.5 Accumulate tolerance of sprocket holes pitch = £0.3mm / 10 pitch

1.6 Chip in the tape is enclosed by top tape and bottom tape as shown in Fig.1.

1.7 The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.
1.8 There are no jointing for top tape and bottom tape.

1.9 There are no fuzz in the cavity.

1.10 Break down force of top tape : 5N min.
Break down force of bottom tape : 5N min. (Only a bottom tape existence )

1.11 Reel is made by resin and appearance and dimension is shown in Fig 2.
There are possibly to change the material and dimension due to some impairment.

1.12 Peeling off force : 0.1N to 0.6N’ in the direction as shown below.
* GCMO03:0.05N to 0.5N

-
165~180° / Top tape

1.13 Label that show the customer parts number, our parts number, our company name, inspection
number and quantity, will be put in outside of reel.
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M Limitation of Applications

Please contact us before using our products for the applications listed below which require especially high reliability
for the prevention of defects which might directly cause damage to the third party's life, body or property.

(MDAircraft equipment @Aerospace equipment  @Undersea equipment @Power plant control equipment
®Medical equipment ®Transportation equipment(vehicles,trains,ships,etc.) @Traffic signal equipment
(®Disaster prevention / crime prevention equipment  (@Data-processing equipment

(DApplication of similar complexity and/or reliability requirements to the applications listed in the above.

W Storage and Operation condition

1. The performance of chip multilayer ceramic capacitors (henceforth just "capacitors") may be affected by the
storage conditions. Please use them promptly after delivery.

1-1. Maintain appropriate storage for the capacitors using the following conditions:
Room Temperature of +5°C to +40°C and a Relative Humidity of 20% to 70%.

High temperature and humidity conditions and/or prolonged storage may cause deterioration of the packaging
materials. If more than six months have elapsed since delivery, check packaging, mounting, etc. before use.
In addition, this may cause oxidation of the electrodes. If more than one year has elapsed since delivery,

also check the solderability before use.

1-2. Corrosive gas can react with the termination (external) electrodes or lead wires of capacitors, and result
in poor solderability. Do not store the capacitors in an atmosphere consisting of corrosive aas (e.a..hvdroaen
sulfide, sulfur dioxide, chlorine, ammonia gas etc.).

1-3. Due to moisture condensation caused by rapid humidity changes, or the photochemical change caused
by direct sunlight on the terminal electrodes and/or the resin/epoxy coatings, the solderability and

electrical performance may deteriorate. Do not store capacitors under direct sunlight or in high huimidity
conditions

HMRating

1.Temperature Dependent Characteristics

1. The electrical characteristics of the capacitor can change with temperature.

1-1. For capacitors having larger temperature dependency, the capacitance may change with temperature
changes. The following actions are recommended in order to ensure suitable capacitance values.
(1) Select a suitable capacitance for the operating temperature range.
(2) The capacitance may change within the rated temperature.
When you use a high dielectric constant type capacitor in a circuit that needs a tight (narrow) capacitance
tolerance (e.g., a time-constant circuit), please carefully consider the temperature characteristics, and
carefully confirm the various characteristics in actual use conditions and the actual system.

[Example of Temperature Caracteristics X7R(R7)] [Example of Temperature Characteristics X5R(R6)]
Sample: 0.1uF, Rated Voltage 50VDC Sample: 22uF, Rated Voltage 4VDC
20 ,\ 20
15
s <
z 10 g 10
& 5 &5 °
G 2 0
8 0 g —
2 8 %
O -5
20 20
75 50 25 0 25 50 75 100 125 150 5 80 B0 23 %0 7 100
Temperalure ¢C) Temperature (C)
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2.Measurement of Capacitance

1. Measure capacitance with the voltage and frequency specified in the product specifications.

1-1. The output voltage of the measuring equipment may decrease occasionally when capacitance is high.
Please confirm whether a prescribed measured voltage is impressed to the capacitor.

1-2. The capacitance values of high dielectric constant type capacitors change depending on the AC voltage applied.
Please consider the AC voltage characteristics when selecting a capacitor to be used in a AC circuit.

3.Applied Voltage

1. Do not apply a voltage to the capacitor that exceeds the rated voltage as called out in the specifications.

1-1. Applied voltage between the terminals of a capacitor shall be less than or equal to the rated voltage.
(1) When AC voltage is superimposed on DC voltage, the zero-to-peak voltage shall not exceed the rated DC voltage.
When AC voltage or pulse voltage is applied, the peak-to-peak voltage shall not exceed the rated DC voltage.
(2) Abnormal voltages (surge voltage, static electricity, pulse voltage, etc.) shall not exceed the rated DC voltage.

Typical Voltage Applied to the DC capacitor
DC Voltage DC Voltage+AC AC Voltage Pulse Voltage

VUL | T

!
WL

ol<—mM—>

ole—m—
e_

(E : Maximum possible applied voltage.)

1-2. Influence of over voltage

Over voltage that is applied to the capacitor may result in an electrical short circuit caused by the breakdown
of the internal dielectric layers .

The time duration until breakdown depends on the applied voltage and the ambient temperature.

4.Type of Applied Voltage and Self-heating Temperature

1.Confirm the operating conditions to make sure that no large current is flowing into the capacitor due to the
continuous application of an AC voltage or pulse voltage.
When a DC rated voltage product is used in an AC voltage circuit or a pulse voltage circuit, the AC current
or pulse current will flow into the capacitor; therefore check the self-heating condition.
Please confirm the surface temperature of the capacitor so that the temperature remains within the upper limits
of the operating temperature, including the rise in temperature due to self-heating. When the capacitor is
used with a high-frequency voltage or pulse voltage, heat may be generated by dielectric loss.

<Applicable to Rated Voltage of less than 100VDC> [Example of Temperature Rise (Heat Generation) in Chip
The load should be contained so that the self-heating Multilayer Ceramic Capacitors in Contrast to Ripple Current]
of the capacitor body remains below 20°C , Sample: R(R1) characteristics 10uF, Rated voltage: DC10V

when measuring at an ambient temperature of 25°C.

Ripple Current
100

L
< =
°
R R
2 -~
510 —
o == 1
g — —— 100kHz
§ 25 I D s 500kHz |
T AMHz
1
0 1 2 3 4 5 6

Current (Ar.m.s.)

JEMCGC-2702S 26



5. DC Voltage and AC Voltage Characteristic

1. The capacitance value of a high dielectric constant type

capacitor changes depending on the DC voltage applied. [Example of DC Voltage Characteristics]
Please consider the DC voltage characteristics when a Sample: R(R1) Characteristics 0.1uF, Rated Voltage 50VDC
capacitor is selected for use in a DC circuit. g 2
S o
1-1. The capacitance of ceramic capacitors may change i
sharply depending on the applied voltage. (See figure) © 20 a——
Please confirm the following in order to secure the § -40
capacitance. S 60
(1) Determine whether the capacitance change caused § 80
by the applied voltage is within the allowed range . 100
(2) In the DC voltage characteristics, the rate of 0 10 20 30 40 50
capacitance change becomes larger as voltage DC Voltage (V)

increases, even if the applied voltage is below

the rated voltage. When a high dielectric constant

type capacitor is used in a circuit that requires a
tight (narrow) capacitance tolerance (e.g., a time
constant circuit), please carefully consider the

[Example of AC Voltage Characteristics]
Sample: X7R(R7) Characteristics 10uF, Rated Voltage 6.3VDC

voltage characteristics, and confirm the various S 30
characteristics in the actual operating conditions S fg
of the system. g 0
o -10
2. The capacitance values of high dielectric E -20
constant type capacitors changes depending g
on the AC voltage applied. S &
Please consider the AC voltage characteristics 60 5 0 y s >
when selecting a capacitor to be used in a AC Voltage (Vr.m.s.)
AC circuit. o

6. Capacitance Aging

[ Example of Change Over Time (Aging characteristics) ]
1. The high dielectric constant type capacitors

have an Aging characteristic in which the capacitance 2
value decreases with the passage of time.

When you use a high dielectric constant type
capacitors in a circuit that needs a tight (narrow)
capacitance tolerance (e.g., a time-constant circuit),

-
o

.................................................

[+]

Capacitance Change(%)

please carefully consider the characteristics 1 :
of these capacitors, such as their aging, voltage, B e At SRR
and temperature characteristics. In addition, P bt __xm"m 77777
check capacitors using your actual appliances ;
at the intended environment and operating conditions. 40 :
10 100 1000 10000
Timefh)

7.Vibration and Shock

1. Please confirm the kind of vibration and/or shock, its condition, and any generation of resonance.
Please mount the capacitor so as not to generate resonance, and do not allow any impact on the terminals.

2. Mechanical shock due to being dropped may cause damage or
a crack in the dielectric material of the capacitor.
Do not use a dropped capacitor because the quality and reliability
may be deteriorated.

Crack

Floor

ted circuit board
Crack

3. When printed circuit boards are piled up or handled, the corner
of another printed circuit board
should not be allowed to hit the capacitor in order to avoid
a crack or other damage to the capacitor.
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M Soldering and Mounting

1.Mounting Position

1. Confirm the best mounting position and direction that minimizes the stress imposed on the capacitor during flexing
or bending the printed circuit board.

1-1.Choose a mounting position that minimizes the stress imposed on the chip during flexing or bending of the board.

[Component Direction]

Locate chip horizontal to the
direction in which stress acts.

(Bad Example) (Good Example)

[Chip Mounting Close to Board Separation Point]
It is effective to implement the following measures, to reduce stress in separating the board.
It is best to implement all of the following three measures; however, implement as many measures as possible
to reduce stress.

Contents of Measures Stress Level

(1) Turn the mounting direction of the component parallel to the board separation surface. A >D*"

(2) Add slits in the board separation part. A>B

(3) Keep the mounting position of the component away from the board separation surface. A>C

— 9 ooo00cC D 0000(
[A] t  [oT]

Shit

L T T

*1 A > D is valid when stress is added vertically to the perforation as with Hand Separation.
If a Cutting Disc is used, stress will be diagonal to the PCB, therefore A > D is invalid.

[Mounting Capacitors Near Screw Holes]
When a capacitor is mounted near a screw hole, it may be affected by the board deflection that occurs during
the tightening of the screw. Mount the capacitor in a position as far away from the screw holes as possible.

© =01

Screw Hole Recommended

2.Information before Mounting

1. Do not re-use capacitors that were removed from the equipment.

2. Confirm capacitance characteristics under actual applied voltage.

3. Confirm the mechanical stress under actual process and equipment use.

4. Confirm the rated capacitance, rated voltage and other electrical characteristics before assembly.

5. Prior to use, confirm the solderability of capacitors that were in long-term storage.

6. Prior to measuring capacitance, carry out a heat treatment for capacitors that were in long-term storage.

7.The use of Sn-Zn based solder will deteriorate the reliability of the MLCC.
Please contact our sales representative or product engineers on the use of Sn-Zn based solder in advance.
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3.Maintenance of the Mounting (pick and place) Machine

1. Make sure that the following excessive forces are not applied to the capacitors.
Check the mounting in the actual device under actual use conditions ahead of time.

1-1. In mounting the capacitors on the printed circuit board, any bending force against them shall be kept
to a minimum to prevent them from any damage or cracking. Please take into account the following precautions
and recommendations for use in your process.
(1) Adjust the lowest position of the pickup nozzle so as not to bend the printed circuit board.

[Incorrect] Suction Nozzle
~

/ Deflection \
Board

Board Guide

[Correct] H_EL /

T T

Support Pin

2.Dirt particles and dust accumulated in the suction nozzle and suction mechanism prevent the nozzle from
moving smoothly. This creates excessive force on the capacitor during mounting, causing cracked chips.
Also, the locating claw, when worn out, imposes uneven forces on the chip when positioning, causing cracked chips.
The suction nozzle and the locating claw must be maintained, checked and replaced periodically.
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4-1.Reflow Soldering

1. When sudden heat is applied to the components, the
mechanical strength of the components will decrease
because a sudden temperature change causes
deformation inside the components. In order to prevent
mechanical damage to the components, preheating is
required for both the components and the PCB.

Preheating conditions are shown in table 1. It is required to
keep the temperature differential between the solder and
the components surface (AT) as small as possible.

2. When components are immersed in solvent after mounting,
be sure to maintain the temperature difference (AT)
between the component and the solvent within the range
shown in the table 1.

[Standard Conditions for Reflow Soldering]

Temperature(°C)
Peak Temperature g
Gradual
220°C (200°C) Cooling
AT
190°C (170°C
170°C (150°C
150°C (130°C)—
Preheating
Time

Temperature

60-120 seconds 30-60 seconds

Incase of Lead Free Solder

(

): In case of Pb-Sn Solder

[Allowable Reflow Soldering Temperature and Time]

Table 1
Series Chip Dimension(L/W) Code| Temperature Differential
GcaO 03/15/18/21/31 AT=190°C
[c{om 32 AT=130°C
280
14)
T 270
Recommended Conditions § 260
Pb-Sn Solder Lead Free Solder E 250
Peak 230 to 250°C 240 to 260°C P 240
Temperature g 230
Atmosphere Air Air or N, 20,
Pb-Sn Solder: Sn-37Pb

Lead Free Sol

der: Sn-3.0Ag-0.5Cu

60 €K 120

Soklering Time(s)

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

3. When a capacitor is mounted at a temperature lower than the peak reflow temperature recommended by the
solder manufacturer, the following quality problems can occur. Consider factors such as the placement of
peripheral components and the reflow temperature setting to prevent the capacitor’s reflow temperature from
dropping below the peak temperature specified. Be sure to evaluate the mounting situation beforehand and
verify that none of the following problems occur.

-Drop in solder wettability

-Solder voids

-Possible occurrence of whiskering
-Drop in bonding strength

-Drop in self-alignment properties
-Possible occurrence of tombstones and/or shifting on the land patterns of the circuit board

4. Optimum Solder Amount for Reflow Soldering

4-1. Overly thick application of solder paste results in a excessive solder fillet height.
This makes the chip more susceptible to mechanical and thermal stress on the board and may cause the chips to crack.

4-2. Too little solder paste results in a lack of adhesive strength on the termination, which may result in chips breaking
loose from the PCB.

4-3. Please confirm that solder has been applied smoothly to the termination.

| Inverting

the PCB |

Make sure not to impose any abnormal mechanical shocks to the PCB.
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4-2.Flow Soldering

1. Do not apply flow soldering to chips not listed in Table 2. [Standard Conditions for Flow Soldering]
Te ture(°’C}
Table 2 — . CStdering
: ip Dimension . . Peak Grad
Series (LW) Code Temperature Differential Temperature God:ga
Preheating
GecO 18/21/31 AT=150°C Peak
Temperature
W
(Except for Temperature Characteristics:0C(CHA),5G(X8G),R9(X8R),L8(X8L),M8(X8M)) ~
2. When sudden heat is applied to the components, the Time

mechanical strength of the components will decrease 30-90seconds 5 seconds max.
because a sudden temperature change causes

deformation inside the components. In order to prevent

mechanical damage to the components, preheating is

required for both of the components and the PCB.

Preheating conditions are shown in table 2. It is required to [Allowable Flow Soldering Temperature and Time]
keep the temperature differential between the solder and

280
the components surface (AT) as low as possible. 70
=
3. Excessively long soldering time or high soldering ?; 260
temperature can result in leaching of the terminations, ; 250
causing poor adhesion or a reduction in capacitance value B 20
due to loss of contact between the inner electrodes and terminations. 8 L
4

220

4. When components are immersed in solvent after mounting, 0 10 2 30 40

be sure to maintain the temperature differential (AT) Seldering Tame(s)

between the component and solvent within the range
shown in the table 2. In the case of repeated soldering, the accumulated

soldering time must be within the range shown above.
Recommended Conditions

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

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

5. Optimum Solder Amount for Flow Soldering Up to Chip Thickness

5-1. The top of the solder fillet should be lower than the ﬁm
thickness of the components. If the solder amount is

excessive, the risk of cracking is higher during ¢ )
board bending or any other stressful condition.

Adhesive in section

JEMCGC-2702S 31



4-3.Correction of Soldered Portion

When sudden heat is applied to the capacitor, distortion caused by the large temperature difference occurs internally,
and can be the cause of cracks. Capacitors also tend to be affected by mechanical and thermal stress depending

on the board preheating temperature or the soldering fillet shape, and can be the cause of cracks.

Please refer to "1. PCB Design" or "3. Optimum solder amount" for the solder amount and the fillet shapes.

1. Correction with a Soldering Iron
1-1. In order to reduce damage to the capacitor, be sure to preheat the capacitor and the mounting board.
Preheat to the temperature range shown in Table 3. A hot plate, hot air type preheater, etc. can be used for preheating.
1-2. After soldering, do not allow the component/PCB to cool down rapidly.
1-3. Perform the corrections with a soldering iron as quickly as possible. If the soldering iron is applied too long,
there is a possibility of causing solder leaching on the terminal electrodes, which will cause deterioration of the
adhesive strength and other problems.

Table 3
Series Chip Dimension Temperature of Preheating Temperature Atmosphere
(L/W) Code Soldering Iron tip Temperature Differential(AT) P
GCO 03/15/18/21/31 350°C max. 150°C min. AT=190°C Air
GcO 32 280°C max. 150°C min. AT=130°C Air

*Applicable for both Pb-Sn and Lead Free Sold Pb-Sn Solder: Sn-37Pb
Lead Free Solder: Sn-3.0Ag-0.5Cu
* Please manage A T in the temperature of soldering iron and the preheating temperature.

2. Correction with Spot Heater
Compared to local heating with a soldering iron, hot air heating by a spot heater heats the overall component
and board, therefore, it tends to lessen the thermal shock. In the case of a high density mounted board,
a spot heater can also prevent concerns of the soldering iron making direct contact with the component.
2-1. If the distance from the hot air outlet of the spot heater to the component is too close, cracks may occur due to
thermal shock. To prevent this problem, follow the conditions shown in Table 4.
2-2. In order to create an appropriate solder fillet shape, it is recommended that hot air be applied at the angle shown

in Figure 1.
Table 4
Distance 5mm or more
Hot Air Application angle 45° *Figure 1

Hot Air Temperature Nozzle Outlet [400°C max.
Less than 10 seconds

Application Time (3216M / 1206 size or smaller)
Less than 30 seconds
(3225M / 1210 size or larger) (3216M , 3225M : Metric size code)
[Figure 1]

One-hole Nozzle

,Ln Angle of 45°

3. Optimum solder amount when re-working with a soldering iron
3-1. If the solder amount is excessive, the risk of cracking is higher
during board bending or any other stressful condition. wm
Too little solder amount results in a lack of adhesive strength $
on the outer electrode termination, which may result ( )
in chips breaking loose from the PCB.
Please confirm that solder has been applied smoothly is in section
and rising to the end surface of the chip.
3-2. A soldering iron with a tip of 3mm or smaller should be used.
It is also necessary to keep the soldering iron from touching
the components during the re-work.
3-3. Solder wire with 0.5mm or smaller is required for soldering.
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5.Washing
Excessive ultrasonic oscillation during cleaning can cause the PCBs to resonate, resulting in cracked chips
or broken solder joints. Before starting your production process, test your cleaning equipment / process to insure
it does not degrade the capacitors.

6.Electrical Test on Printed Circuit Board

1. Confirm position of the support pin or specific jig, when inspecting the electrical performance of a
capacitor after mounting on the printed circuit board.

1-1. Avoid bending the printed circuit board by the pressure of a test-probe, etc.
The thrusting force of the test probe can flex the PCB, resulting in cracked chips or open solder
joints. Provide support pins on the back side of the PCB to prevent warping or flexing.
Install support pins as close to the test-probe as possible.

1-2. Avoid vibration of the board by shock when a test -probe contacts a printed circuit board.

[Not Recommended] [Recommended]

- Peeling W%Suppon Pm—»ﬂ

b T
«—— Test-probe

7.Printed Circuit Board Cropping

1. After mounting a capacitor on a printed circuit board, do not apply any stress to the capacitor that
caused bending or twisting the board.

1-1. In cropping the board, the stress as shown may cause the capacitor to crack.
Cracked capacitors may cause deterioration of the insulation resistance, and result in a short.
Avoid this type of stress to a capacitor.

[Bending] [Twisting]

2. Check the cropping method for the printed circuit board in advance.

2-1. Printed circuit board cropping shall be carried out by using a jig or an apparatus (Disc separator, router
type separator, etc.) to prevent the mechanical stress that can occur to the board.

Hand Separation Board Separation Apparatus

Nipper Separation 2) Disc Separator 3) Router Type Separator

Level of stress on board High Medium Medium Low
Recommended x A* A* O

Board Separation Method (1) Board Separation Jig

Hand and nipper - Board handling

separation aoolv a high | Board handling - Layout of slits
P PPy ¢ - Board bending direction |- Design of V groove .
Notes level of stress. . Board handling
- Layout of capacitors - Arrangement of blades

Use another method. - Controlling blade life

*When a board separation jig or disc separator is used, if the following precautions are not observed,
a large board deflection stress will occur and the capacitors may crack.
Use router type separator if at all possible.
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(1) Example of a suitable jig

[In the case of Single-side Mounting]
An outline of the board separation jig is shown as follows.
Recommended example: Stress on the component mounting position can be minimized by holding the
portion close to the jig, and bend in the direction towards the side where the capacitors are mounted.
Not recommended example: The risk of cracks occurring in the capacitors increases due to large stress
being applied to the component mounting position, if the portion away from the jig is held and bent in the
direction opposite the side where the capacitors are mounted.

[Outline of jig]

Recommended Not recommended
Direction ofload Load point Direction of
Printed Circuit Board / v Printed circuit N -~ load
-groove board Component i

4'_’/ — -~

; Printed circuit | Components
. . Load point
Board Cropping Jig /ﬂu—/ | | ‘ bml i I i |

[In the case of Double-sided Mounting]
Since components are mounted on both sides of the board, the risk of cracks occurring can not be avoided with the
above method. Therefore, implement the following measures to prevent stress from being applied to the components.

[Hand Separation]

(Measures)
(1) Consider introducing a router type separator.

If it is difficult to introduce a router type separator, implement the following measures.
(Refer to item 1. Mounting Position)

(2) Mount the components parallel to the board separation surface.

(3) When mounting components near the board separation point, add slits in the separation position
near the component.

(4) Keep the mounting position of the components away from the board separation point.

(2) Example of a Disc Separator

An outline of a disc separator is shown as follows. As shown in the Principle of Operation, the top
blade and bottom blade are aligned with the V-grooves on the printed circuit board to separate the board.
In the following case, board deflection stress will be applied and cause cracks in the capacitors.
(1) When the adjustment of the top and bottom blades are misaligned, such as deviating in the top-bottom,
left-right or front-rear directions
(2) The angle of the V groove is too low, depth of the V groove is too shallow, or the V groove is misaligned
top-bottom
IF V groove is too deep, it is possible to brake when you handle and carry it. Carefully design depth of the
V groove with consideration about strength of material of the printed circuit board.
[ Outline of Machine ] [ Principle of Operation ]
Top Blade

[ Cross-section Diagram ]
Printed Circuit Boa'rd

1

=

_____ = /“41\ Bottom Blade V-groove
Printed Circuit Board V-groove -
[Disc Separator]
Recommended Not recommended
Top-bottom Misalignment| Left-right Misalignment | Front-rear Misalignment
Top Blade Top Blade Top Blade Top Blade
Bottom Blade Bottom Blade Bottom Blade Bottom Blade

[V-groove Design]

Example of Recommended
V-groove Design

Not Recommended

Left-right Misalignment

Low-Angle

Depth too Shallow

Depth too Deep

V
/\

V
/\

V
A

\%
N
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(3) Example of Router Type Separator
The router type separator performs cutting by a router
rotating at a high speed. Since the board does not
bend in the cutting process, stress on the board can
be suppressed during board separation.
When attaching or removing boards to/from the router type
separator, carefully handle the boards to prevent bending.

[ Outline Drawing ]

- Router
/

8. Assembly

1. Handling
If a board mounted with capacitors is held with one hand, the board may bend.
Firmly hold the edges of the board with both hands when handling.
If a board mounted with capacitors is dropped, cracks may occur in the capacitors.
Do not use dropped boards, as there is a possibility that the quality of the capacitors may be impaired.

2. Attachment of Other Components

2-1. Mounting of Other Components
Pay attention to the following items, when mounting other components on the back side of the board after
capacitors have been mounted on the opposite side.
When the bottom dead point of the suction nozzle is set too low, board deflection stress may be applied
to the capacitors on the back side (bottom side), and cracks may occur in the capacitors.
- After the board is straightened, set the bottom dead point of the nozzle on the upper surface of the board.
- Periodically check and adjust the bottom dead point.

i Suction Nozzle

2-2. Inserting Components with Leads into Boards
When inserting components (transformers, IC, etc.) into boards, bending the board may cause cracks in the
capacitors or cracks in the solder. Pay attention to the following.
- Increase the size of the holes to insert the leads, to reduce the stress on the board during insertion.
- Fix the board with support pins or a dedicated jig before insertion.
- Support below the board so that the board does not bend. When using support pins on the board,
periodically confirm that there is no difference in the height of each support pin.

Component with Leads
- ﬁ N
' w4

2-3. Attaching/Removing Sockets and/or Connectors
Insertion and removal of sockets and connectors, etc., might cause the board to bend.
Please insure that the board does not warp during insertion and removal of sockets and connectors, etc.,
or the bending may damage mounted components on the board.

J‘ Socket

— =
T ]
4

2-4. Tightening Screws
The board may be bent, when tightening screws, etc. during the attachment of the board to a shield or
chassis. Pay attention to the following items before performing the work.
- Plan the work to prevent the board from bending.
- Use a torque screwdriver, to prevent over-tightening of the screws.
- The board may bend after mounting by reflow soldering, etc. Please note, as stress may be applied
to the chips by forcibly flattening the board when tightening the screws.

‘L — Screwdriver
L)

4
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B Others

1. Under Operation of Equipment

1-1. Do not touch a capacitor directly with bare hands during operation in order to avoid the danger of an electric shock.

1-2. Do not allow the terminals of a capacitor to come in contact with any conductive objects (short-circuit).
Do not expose a capacitor to a conductive liquid, inducing any acid or alkali solutions.

1-3. Confirm the environment in which the equipment will operate is under the specified conditions.
Do not use the equipment under the following environments.
(1) Being spattered with water or oil.
(2) Being exposed to direct sunlight.
(3) Being exposed to ozone, ultraviolet rays, or radiation.
(4) Being exposed to toxic gas (e.g., hydrogen sulfide, sulfur dioxide, chlorine, ammonia gas etc.)
(5) Any vibrations or mechanical shocks exceeding the specified limits.
(6) Moisture condensing environments.

1-4. Use damp proof countermeasures if using under any conditions that can cause condensation.

2. Others

2-1. In an Emergency

(1) If the equipment should generate smoke, fire, or smell, immediately turn off or unplug the equipment.
If the equipment is not turned off or unplugged, the hazards may be worsened by supplying continuous power.

(2) In this type of situation, do not allow face and hands to come in contact with the capacitor or burns may be caused
by the capacitor's high temperature.

2-2. Disposal of waste

When capacitors are disposed of, they must be burned or buried by an industrial waste vendor with the appropriate
licenses.

2-3. Circuit Design
(1) Addition of Fail Safe Function
Capacitors that are cracked by dropping or bending of the board may cause deterioration of the
insulation resistance, and result in a short. If the circuit being used may cause an electrical shock,

smoke or fire when a capacitor is shorted, be sure to install fail-safe functions, such as a fuse,
to prevent secondary accidents.

(2) This series are not safety standard certified products.

2-4. Remarks

Failure to follow the cautions may result, worst case, in a short circuit and smoking when the product is used.

The above notices are for standard applications and conditions. Contact us when the products are used in special
mounting conditions.

Select optimum conditions for operation as they determine the reliability of the product after assembly.
The data herein are given in typical values, not guaranteed ratings.
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H Rating

1.0perating Temperature

1. The operating temperature limit depends on the capacitor.

1-1. Do not apply temperatures exceeding the maximum operating temperature.

It is necessary to select a capacitor with a suitable rated temperature that will cover the operating temperature range.

It is also necessary to consider the temperature distribution in equipment and the seasonal temperature variable
factor.

1-2. Consider the self-heating factor of the capacitor
The surface temperature of the capacitor shall not exceed the maximum operating temperature including self-heating.

2.Atmosphere Surroundings (gaseous and liquid)

1. Restriction on the operating environment of capacitors.

1-1. Capacitors, when used in the above, unsuitable, operating environments may deteriorate due to the corrosion
of the terminations and the penetration of moisture into the capacitor.

1-2. The same phenomenon as the above may occur when the electrodes or terminals of the capacitor are subject
to moisture condensation.

1-3. The deterioration of characteristics and insulation resistance due to the oxidization or corrosion of terminal

electrodes may result in breakdown when the capacitor is exposed to corrosive or volatile gases or solvents
for long periods of time.

3.Piezo-electric Phenomenon

1. When using high dielectric constant type capacitors in AC or pulse circuits, the capacitor itself vibrates
at specific frequencies and noise may be generated.

Moreover, when the mechanical vibration or shock is added to capacitor, noise may occur.
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M Soldering and Mounting
1.PCB Design

1. Notice for Pattern Forms

1-1. Unlike leaded components, chip components are susceptible to flexing stresses since they are mounted

directly on the substrate.

They are also more sensitive to mechanical and thermal stresses than leaded components.
Excess solder fillet height can multiply these stresses and cause chip cracking.

When designing substrates, take land patterns and dimensions into consideration to eliminate the possibility

of excess solder fillet height.

1-2. There is a possibility of chip cracking caused by PCB expansion/contraction with heat, because stress
on a chip is different depending on PCB material and structure.When the thermal expansion coefficient
greatly differs between the board used for mounting and the chip,it will cause cracking of the chip due to
the thermal expansion and contraction. When capacitors are mounted on a fluorine resin printed circuit
board or on a single-layered glass epoxy board, it may also cause cracking of the chip for the same reason.

Pattern Forms

Prohibited

Correct
Chassis
/Solder (ground} Solder Resist
Placing Close to Chassis ﬂ AI_AE:L
f { (
Electrode Pattern in section in section
_ _ Lead Wire 1 Solder Resist
Placing of Chip
Components l
and Leaded — T 5 ’\=_l
Components A [ II-
L1
in section in section
Solderng Iron Lead Wire
Placing of Leaded Solder Resist
Components \
after Chip Component
[ h)
in section in section

Lateral Mounting

W \
i

Solder Resist
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2. Land Dimensions

Chip Capacitor

Please confirm the suitable land dimension by / Land
evaluating of the actual SET / PCB. /
|
o | /
J
X
Solder Resist
Table 1 Flow Soldering Method
. Chip Dimension .
Series (L) Code Chip(LxW) a b [
GCO 18 1.6x0.8 0.6t01.0 0.8t0 0.9 0.6t00.8
GCO 21 2.0%1.25 1.0t01.2 09t01.0 0.8to0 1.1
GCO 31 3.2x1.6 22t02.6 1.0to 1.1 1.0to1.4
Flow soldering can only be used for products with a chip size of 1.6x0.8mm to 3.2x1.6mm. (in mm)

Resistance to PCB bending stress may be improved by designing the “a” dimension with solder resist.

Table 2 Reflow Soldering Method

. Chip Dimension C.hlp(LX.W)
Series (/W) Code (Dimensions a b [
Tolerance)
clofm| 03 0.6x0.3 0.2t00.25 0.2t00.3 0.25t00.35
(£0.03) . . . . . .
1.0x0.5
scl - (within £0.10) 0.3t00.5 0.35t00.45 0.4t00.6
1.0x0.5
(£0.20) 0.4t00.6 0.4t00.5 0.5t00.7
16x0.8 0.6100.8 0.6100.7 0.6100.8
ccOo 18 (£0.10)
1.6x0.8
(£0.20) 0.7t0 0.9 0.7t0 0.8 0.8t0 1.0
2.0x1.25 1.2 0.6100.8 1210 1.4
clofm| 21 (20.15)
2.0x1.25
1.0to 1.4 0.6t0 0.8 1.2t01.4
(£0.20)
,3',2x1'6 1.8t0 2.0 09to1.2 1.5t01.7
ccOo 31 (within£0.20)
3.2x1.6
1.9to0 2.1 1.0t0 1.3 1.7t01.9
(£0.30)
clofm| 32 3.2x2.5 20to 2.4 1.0t0 1.2 1.8t02.3
(in mm)
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3. Board Design Relationship with amount of strain to the board thickness, length, width, etc.]
igni in mi 3PL
When designing the bogrd, keep in mlpd that e= Relationship load and strain
the amount of strain which occurs will increase 2EwWh
depending on the sizeand material of the board| ¢ : Strain on center of board (ust)
L : Distance between supporting points (mm)
w : Board width (mm)
h : Board thickness (mm)
E : Elastic modulus of board (N/m?=Pa)
Y : Deflection (mm)
P :Load (N)

When the load is constant, the following relationship can be established.
- As the distance between the supporting points (L) increases,the amount of = strain also increases.
2.ltem to be confirmed for Flow sordering —Reduce the distance between the supporting points.
- As the elastic modulus (E) decreases, the amount of strain increases.
—Increase the elastic modulus.
- As the board width (w) decreases, the amount of strain increases.

If you want to temporarily attach the capacitor Increase the width of the board.

to the board using an adhesive agent before s the board Inickness () decreases, the amount of sirain increases.

So|dering the capacitor, first be sure that the Since the board thickness is squared, the effect on the amount of strain becomes even greater.
conditions are appropriate for affixing the
capacitor. If the dimensions of the land, the type of adhesive,the amount of coating, the contact surface area,

the curing temperature, or other conditions are inappropriate, the characteristics of the capacitor may deteriorate.

1. Selection of Adhesive

1-1. Depending on the type of adhesive, there may be a decrease in insulation resistance. In addition, there is a chance
that the capacitor might crack from contractile stress due to the difference in the contraction rate of the capacitor
and the adhesive.

1-2. If there is not enough adhesive, the contact surface area is too small, or the curing temperature or curing time
are inadequate, the adhesive strength will be insufficient and the capacitor may loosen or become disconnected
during transportation or soldering. If there is too much adhesive, for example if it overflows onto the land, the result
could be soldering defects, loss of electrical connection, insufficient curing, or slippage after the capacitor is mounted.
Furthermore, if the curing temperature is too high or the curing time is too long, not only will the adhesive strength
be reduced, but solderability may also suffer due to the effects of oxidation on the terminations (outer electrodes)

of the capacitor and the land surface on the board.

(1) Selection of Adhesive

Epoxy resins are a typical class of adhesive. To select the proper adhesive, consider the following points.

1) There must be enough adhesive strength to prevent the component from loosening or slipping during the
mounting process.

2) The adhesive strength must not decrease when exposed to moisture during soldering.

3) The adhesive must have good coatability and shape retention properties.

4) The adhesive must have a long pot life.

5) The curing time must be short.

6) The adhesive must not be corrosive to the exterior of the capacitor or the board.

7) The adhesive must have good insulation properties.

8) The adhesive must not emit toxic gases or otherwise be harmful to health.

9) The adhesive must be free of halogenated compounds.

(2) Use the following illustration as a guide to the amount of adhesive to apply.
Chip Dimension (L/W) Code:18/21/31

Land Adhesive

- \ '_1—/Res ist
| 7 C ]

Resist Cross Sectional View Side View
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2.Flux

2-1. An excessive amount of flux generates a large quantity of flux gas, which can cause a deterioration of solderability,
so apply flux thinly and evenly throughout. (A foaming system is generally used for flow solderring.)

2-2. Flux containing too high a percentage of halide may cause corrosion of the terminations unless there is
sufficient cleaning. Use flux with a halide content of 0.1% max.

2-3. Strong acidic flux can corrode the capacitor and degrade its performance.
Please check the quality of capacitor after mounting.

3.Leaching of the terminations

As a Single Chi
Set temperature and time to ensure that leaching of the [As a Single Chip]

terminations does not exceed 25% of the chip end A

area as a single chip (full length of the edge A-B-C-D

shown at right) and 25% of the length A-B shown as D

mounted on substrate. o —» Termination

[As Mounted on Substrate]

3.Reflow soldering

The flux in the solder paste contains halogen-based substances and organic acids as activators.
Strong acidic flux can corrode the capacitor and degrade its performance.
Please check the quality of capacitor after mounting.

4.Washing

1. Please evaluate the capacitor using actual cleaning equipment and conditions to confirm the quality,
and select the solvent for cleaning.

2. Unsuitable cleaning may leave residual flux or other foreign substances, causing deterioration of
electrical characteristics and the reliability of the capacitors.

5.Coating

1. A crack may be caused in the capacitor due to the stress of the thermal contraction of the resin during curing process.
The stress is affected by the amount of resin and curing contraction. Select a resin with low curing contraction.
The difference in the thermal expansion coefficient between a coating resin or a molding resin and the capacitor
may cause the destruction and deterioration of the capacitor such as a crack or peeling, and lead to the deterioration
of insulation resistance or dielectric breakdown.
Select a resin for which the thermal expansion coefficient is as close to that of the capacitor as possible.
A silicone resin can be used as an under-coating to buffer against the stress.

2. Select a resin that is less hygroscopic.
Using hygroscopic resins under high humidity conditions may cause the deterioration of the insulation resistance
of a capacitor. An epoxy resin can be used as a less hygroscopic resin.

3. The halogen system substance and organic acid are included in coating material, and a chip corrodes
by the kind of Coating material. Do not use strong acid type.
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1.Transportation
1. The performance of a capacitor may be affected by the conditions during transportation.

1-1. The capacitors shall be protected against excessive temperature, humidity and mechanical force during transportation

(1) Climatic condition
- low air temperature : -40°C
- change of temperature air/air : -25°C/+25°C
- low air pressure : 30 kPa
- change of air pressure : 6 kPa/min.

(2) Mechanical condition

Transportation shall be done in such a way that the boxes are not deformed and forces are not directly passed
on to the inner packaging.

1-2. Do not apply excessive vibration, shock, or pressure to the capacitor.

(1) When excessive mechanical shock or pressure is applied to a capacitor, chipping or cracking may occur
in the ceramic body of the capacitor.

(2) When the sharp edge of an air driver, a soldering iron, tweezers, a chassis, etc. impacts strongly on the surface
of the capacitor, the capacitor may crack and short-circuit.

1-3. Do not use a capacitor to which excessive shock was applied by dropping etc.
A capacitor dropped accidentally during processing may be damaged.

2.Characteristics Evaluation in the Actual System

1. Evaluate the capacitor in the actual system,to confirm that there is no problem with the performance and specification
values in a finished product before using.

2. Since a voltage dependency and temperature dependency exists in the capacitance of high dielectric type ceramic
capacitors, the capacitance may change depending on the operating conditions in the actual system.

Therefore,be sure to evaluate the various characteristics, such as the leakage current and noise absorptivity,
which will affect the capacitance value of the capacitor.

3. In addition,voltages exceeding the predetermined surge may be applied to the capacitor by the inductance in
the actual system. Evaluate the surge resistance in the actual system as required.
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1.Please make sure that your product has been evaluated in view of your specifications with our
product being mounted to your product.

2.Your are requested not to use our product deviating from this product specification.

3.We consider it not appropriate to include any terms and conditions with regard to the business
transaction in the product specifications, drawings or other technical documents. Therefore,
if your technical documents as above include such terms and conditions such as warranty clause,
product liability clause, or intellectual property infringement liability clause, they will be deemed to
be invalid.
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2. Engineering Change Documents
N/A
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No

ITEM
(MATERIAL)

FUNCTION

POTENTIAL
FAILURE
MODE

EFFECT(S) s|s
OF
FAILURE V|E

T
T

POTENTIAL
CAUSE(S)
OF
FAILURE

OO0

DESIGN

CURRENT

CONTROL

PREVENTION

DETECTION

m

T

RECOMMENDED
ACTIONS
AND
CONTROL
METHODS

RESP. &
TARGET
COMPLETI
ON
DATE

ACTION RESULTS

S|{O|D
E|IC|E
VICI|T

ACTION
TAKEN

[EnY

Dielectric
substance
element

To satisfy electric
char.

Improper dielectric
thickness

- Electric char. 8
defect

- Reliability defect

- Out of dimension
spec.

Dielectric thickness isn't
optimized

2

Optimization of dielectric
thickness based on electrical
char. / reliability test

Measurement of

- green sheet thickness,
- cap.,

- temp. char.,

- BDV,

- DC/ AC voltage char.,
- dimension,

- ESD

Test of

- high temp. loading,

- high temp. storage,

- humidity loading

64

None

Variation of dielectric
thickness by
temperature

/ pressure of press

Optimizing minimum

dielectric

thickness considering pressing
deformation

Check of dimension after
pressing

Measurement of

- dimension after firing,
- cap.,

- temp. char.,

- DC/ AC voltage char.,
- BDV,

-ESD

Test of

- high temp. loading,

- high temp. storage

64

None

Variation of dielectric
thickness by
temperature

/ pressure of press

Optimization of electrical
characteristics and shrinkage
factor at firing process and
optimization of dielectric
thickness

Measurement of

- cap.,

- DC/ AC voltage char.,
- BDV,

-ESD

Test of

- High temp. loading,

- High temp. storage,

- Humidity loading

64

None
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BOTENTIAL DES%UNRESEIROL RECOMMENDED| RESP. &
ITEM POTENTIAL EFFECT(S) S|S CAUSE(S) 0] D[ R ACTIONS TARGET ACTION RESULTS
No| (MATERIAL) FUNCTION FAILURE OF E|P OF C E| P AND COMPLETI slolp| r
MODE FAILURE VI|E FAILURE C PREVENTION DETECTION T| N CONTROL ON ACTION ElclE p
METHODS DATE TAKEN vielt|
Nonconformance of |- Electric char. 8 Material char. / spec. 2 |Making a control limit of Measurement of 4 64 |None
sintering defect (IR, Flash) isn't optimized material char. - material char.(S50/SSA),
- Reliability defect (Such as particle - cap.,
size of ceramic, SSA , - temp. char.,
molecular rate) - IR,
- other electric char.,
- DC / AC voltage char.
Test of
- high temp. loading,
- humidity loading
Firing temp. / 2 |Optimization of electrical Measurement of 4 64 |None
atmosphere isn't characteristics and shrinkage | - cap.,
optimized for ceramic factor at firing process - temp. char.
Test of
- High temp. loading
- Humidity loading
To ensure Insufficient Cracking or 6 Firing temp. / 2 |Optimization of electrical Test of 41 48 |None
mechanical strength |mechanical strength |chipping atmosphere isn't characteristics and shrinkage | - breakdown,
at mounting optimized for ceramic factor at firing process - flex,
- mechanical shock
Appearance check
Design of material of 2 |Optimization of material Measurement of material 41 48 |None
ceramic isn't optimized design and making a control char.(S50/SSA)
limit of material char.(Such Test of
molecular rate)
as particle size of ceramic, - breakdown,
SSA, - flex,
particle size of ceramic, SSA, | - mechanical shock
molecular rate) Appearance check
2|Dummy (Top |To protect capacitor |Insufficient dummy [Decrease of 8 Improper dummy 2 |Optimization of dummy DPA 4 64 |None
and Bottom) |element from outer |thickness reliability thickness design thickness design Test of
environment influenced - high temp. loading,
from outer - humidity loading
environment Measurement of dimension
Insufficient - Appearance 6 Firing-temp. / 2 |Optimization of electrical Test of 41 48 |None
mechanical strength | defect(chip, crack) atmosphere for ceramic characteristics and shrinkage | - breakdown,
- Crack at mounting aren't optimized factor at firing process - flex,
- mechanical shock
Appearance check
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Chip Multilayer Ceramic Capacitors Product Eng. Issued by : Quality Assurance Dept 1, 2. Capacitor Division
SPE : Use symbol [@] for special characteristics, or write the unique symbol that customer specified.
BOTENTIAL DES%UNRESEIROL RECOMMENDED| RESP. &
ITEM POTENTIAL EFFECT(S) S CAUSE(S) 0] D[ R ACTIONS TARGET ACTION RESULTS
No| (MATERIAL) FUNCTION FAILURE OF E OF C E| P AND COMPLETI slolp| r
MODE FAILURE \% FAILURE C PREVENTION DETECTION T| N CONTROL ON ACTION ElclE p
METHODS DATE TAKEN vielt|
Design of ceramic 2 |Optimization of material Measurement of material 4 | 48 |None
material isn't optimized design and making a control char.(S50/SSA)
limit of material char.(Such as |Test of
particle size of ceramic, SSA, | - breakdown,
molecular rate) - flex,
- mechanical shock
Appearance check
Edge radius of chip is 3 |Optimization of edge radius Measurement of edge radius | 3| 54 [None
small design
3[Side gap To protect capacitor [Narrow side gap Decrease of 8 Improper side gap 2 |Optimization of side gap Measurement of 4 64 |None
element from outer reliability design design - side gap,
environment influenced - dimension
from outer Test of
environment - high temp. loading,
- humidity loading,
DPA
Stacking shift / Cutting 2 (Introduction of optimized Measurement of side margin |4 | 64 |None
shift process design to prevent
shifted electrode
Peeled-off caused [Decrease of 8 Insufficient lamination 2 |Optimization of green stick Measurement of lamination 41 64 |None
by insufficient reliability due to at green chip shrinkage at pressing strength for green chip
lamination peeled-off Appearance check
Test of
- high temp. loading,
- humidity loading
4]Inner To get electric char. |Decrease of inner Contact defect 7 Inner electrode 2 |Optimization of inner Measurement of 41 56 |None
electrode electrode coverage thickness electrode thickness design - laydown thickness,
isn't optimized - cap.,
- ESR,
- other electric char.
DPA
Improper firing 2 |Optimization of electrical Measurement of 41 56 [None
condition characteristics and shrinkage | - cap.,
to get optimized factor at firing process - ESR,
multilayer capacitor - other electric char.
Test of
- high temp. loading,
- humidity loading
DPA
Material char.of inner 2 [Making a control limit of Measurement of 4 56 |None
electrode isn't material char.(Such as - material char.,
optimized Particle size of metal) - cap.
Thermal shock test
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Chip Multilayer Ceramic Capacitors Product Eng. Issued by : Quality Assurance Dept 1, 2. Capacitor Division
SPE : Use symbol [@] for special characteristics, or write the unique symbol that customer specified.
BOTENTIAL DES%UNRESEIROL RECOMMENDED| RESP. &
ITEM POTENTIAL EFFECT(S) S CAUSE(S) o D[ R ACTIONS TARGET ACTION RESULTS
No| (MATERIAL) FUNCTION FAILURE OF E OF C E| P AND COMPLETI slolp| r
MODE FAILURE \ FAILURE C PREVENTION DETECTION T| N CONTROL ON ACTION ElclE p
METHODS DATE TAKEN vielt|
Nonconformance of |- Crack caused by 7 Inner electrode 2 |Optimization of inner Measurement of 4 56 |None
printing inner poor solder thickness electrode thickness design - laydown thickness,
electrode thickness leaching at isn't optimized - cap.,
mounting - dimension
- Delamination Thermal shock test
Oxidation of inner Contact-defect with | 7 Improper firing 2 |Optimization of electrical Measurement of 41 56 [None
electrode termination condition characteristics and shrinkage | - cap.,
to get optimized factor at firing process - ESR,
multilayer capacitor - V-l char.,
- other electric char.
Electrode strength test
DPA
5|Termination To protect capacitor [Nonconformance of |- Decrease of 8 Improper firing 2 [Optimizing thermal, Test of 41 64 [None
element from outer [termination reliability or IR condition mechnical - mechanical shock,
environment sintering caused by outer to get good termination and cntact characteristics at - solder splash,
environment such char. termination firing - thermal shock,
as humidity - high temp. loading,
loading - humidity loading,
- Crack by - humidity loading with low
termination stress voltage,
- electrode strength,
- solderability
DPA
Termination material 2 |Making a control limit of Measurement of material 4 64 |None
char. isn't optimized material char.(Such as char.
particle size of metal) Test of
- solder splash,
- humidity loading,
- humidity loading with low
voltage
Nonconformance of |- Decrease of 8 Termination thickness 2 [Making a control limit of Measurement of termination 4 64 |None
termination reliability or IR isn't optimized termination thickness thickness
thickness caused by outer DPA
environment such Test of
as humidity - high temp. loading,
loading - humidity loading,
- Crack by - humidity loading with low
termination stress voltage
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BOTENTIAL DES%UNRESEIROL RECOMMENDED| RESP. &
ITEM POTENTIAL EFFECT(S) S CAUSE(S) 0] D| R ACTIONS TARGET ACTION RESULTS
No| (MATERIAL) FUNCTION FAILURE OF E OF C E| P AND COMPLETI slolp| r
MODE FAILURE \% FAILURE C PREVENTION DETECTION T| N CONTROL ON ACTION ElclE p
METHODS DATE TAKEN vielt|
Pin hole and - Solder splash 5 Termination paste 2 |Optimization of paste DPA 5] 50 [None
nonconforming defect at mounting condition isn't design(Viscosity / Specific Appearance check
shape of - Mount defect optimized gravity etc) to optimize Test of
termination uie wernnaleu siiape _ Solder Splash,
- self alignment
Rheology char. Of 2 [Making a control limit of Measurement of 51 50 [None
termination paste isn't paste viscosity for terminating | - paste viscosity,
optimized - bonding strength after
paste drying
To get good contact |Nonconformance of |- Cap. defect/ ESR | 6 Improper firing 2 |Optimizing thermal, Measurement of 4| 48 |None
with plating layer termination ueteLt condition mechnical - cap.,
and inner electrode | sintering - Poor solder to get good termination and cntact characteristics at - ESR,
wettability char. termination firing - plating thickness
Test of
- solder wettability,
- temp. cycle
To ensure Nonconformance of |- Appearance defect | 7 Improper firing 2 |Optimizing thermal, Test of 41 56 [None
mechanical strength [termination such as condition mechnical - sticking tendency,
sintering termination to get good termination and cntact characteristics at - flex,
peeled-off char. termination firing - mechanical shock
- Decrease of pull or
flex-strength
6|Ni Plating To ensure Nonconformance of |- Electric char. 7 Ni plating thickness isn't | 2 |Optimization of Ni plating Measurement of 4 56 |None
(Nickel) solder heat Ni plating thickness | defect caused by optimized thickness - Ni plating thickness,
resistance poor solder - dimension
leaching at Test of
mounting - thermal shock,
- Decrease of flex - solder leaching,
strength - flex
DPA
To make contact Oxidation of Ni Insufficient contact | 4 Improper Ni plating 2 |Optimization of Ni plating Measurement of 4 32 |None
with tin plating surface resistance between condition thickness - cap.,
Ni and Sn plating - ESR
Solder leaching test
DPA
7|Sn Plating To ensure Nonconformance of |- Mount defect by 5 Sn plating thickness 2 |Optimization of Sn plating Measurement of Sn plating 51 50 [None
(Tin) solderability Sn plating thickness | poor solder isn't optimized thickness thickness
wettability Test of
- Solder splash - solder wettability,
defect at mounting - solder splash
Oxidization of Sn Mount defect by 5 Improper Sn plating 2 |Optimization of Sn plating Measurement of Sn plating 51 50 |None
surface poor solder condition thickness thickness
wettability Solder wettability test




4. Process Flow Diagrams
This is included in Control Plan.
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No PROCESS PROCESS POTENTIAL EFFECT(S) S|S POTENTIAL (0] CURRENT D R RECOMMENDED | RESP. & ACTION RESULTS
FUNCTION PURPOSE FAILURE OF E|P CAUSE(S) C PROCESS CONTROL E P ACTIONS TARGET
MODE FAILURE VI|E OF C PREVENTION DETECTION T N AND COMPLET ACTION sTo
FAILURE CONTROL ION TAKEN Elc
METHODS DATE
vi]cC
1 CERAMICS Inspecting of Mis-judgement - Characteristic failure 6 - Mis-inspection 2 |- -Double check by 5 | 60 |None
MATERIAL INCOMING ceramics material other person
INSPECTION
2 MIXING Making uniformity Excess resin *Delamination 7 *Wrong input by the 2 |-Regular calibration of *Measurement of 6 | 84 |None
of slurry by mixing ingredients abnormal measuring the weighing ignition Loss
of ceramic powder, instrument instrument +Check of slurry
solvent and binder. viscosity
Lack of resin - Delamination 7 *Wrong input by the 2 |-Regular calibration of *Measurement of 6 | 84 |None
ingredients abnormal measuring the weighing ignition Loss
instrument instrument *Check of slurry
viscosity
The particle size is Out of spec. for TC 6 *Wrong setting of mixing 2 |-Double check of work *Check of sheet 6 | 72 |None
small *Flash/IR failure condition order sheet particle size
*Wrong filling of media 2 |-Control of media *Check of sheet 6 | 72 |None
amount particle size
The particle size is *Characteristic failure 6 *Wrong setting of mixing 2 |-Double check of work *Check of sheet 6 | 72 |None
large *Flash/IR failure condition order sheet particle size
*Wrong filling of media 2 |-Control of media *Check of sheet 6 | 72 |None
amount particle size
Foreign material *Flash/IR failure 6 -Mixing of different 2 |-Cleansing of the mixing + Visual check 7 | 84 |None
mixing material machine after using
+The contamination by 2 |-Periodic exchange +Daily check 5 | 60 |None
wear
3 DE-AIRING Deairing of slurry Excess de-airing - Filter clogging 6 -Wrong setting of 3 |- Check of work order -Check of slurry 5 | 90 |None
by vacuum suck. = Slurry cannot be de-airing time sheet viscosity
pumped
+High vacuum degree 3 |-Check of vacuum *Check of slurry 5 | 90 |None
degree viscosity
Insufficient de-airing - Sheet defect 6 ~Wrong setting of 2 |-Check of work order *Check of slurry 5 | 60 |None
*Flash/IR failure de-airing time sheet viscosity
-Low vacuum degree 4 |-Check of vacuum *Check of slurry 5 | 120 |None
degree viscosity
Foreign material *Flash/IR failure 6 *The contamination by 2 |-Periodic exchange +Daily check 5 | 60 |None
mixing wear
4 CASTING Making the dielectric Non-conformance of »Capacitance failure 6 *Non-conformance of 3 |- Control of slurry *Check of slurry 3 | 54 |None
sheet with uniform sheet thickness -Dimension failure slurry viscosity viscosity viscosity
thickness. Flash/IR failure -Measurement of X-ray
thickness
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No PROCESS PROCESS POTENTIAL EFFECT(S) S POTENTIAL (0] CURRENT D R RECOMMENDED | RESP. & ACTION RESULTS
FUNCTION PURPOSE FAILURE OF E CAUSE(S) C PROCESS CONTROL E| P ACTIONS TARGET
MODE FAILURE v OF c PREVENTION DETECTION TN AND COMPLET ACTION S| O
FAILURE CONTROL ION TAKEN Elc
METHODS DATE
vi]cC
-Non-Conformance of the 2 [-Check of calibration -Measurement of sheet 6 | 72 |None
X-ray thickness meter curve weight
*Non-Conformance of 2 |-Check of pumping -Measurement of X-ray 3 | 36 |None
pumping machine pressure thickness
-Wrong setting of machine 3 |- Check of work order -Measurement of X-ray 3 | 54 |None
condition sheet before work thickness
Pin-hole Flash/IR failure 6 +Scratch of roll 2 |=Check of the roll »Appearance check of 3 | 36 |None
Unpenetrated spot the sheet
» Automatic visual
inspection machine
- Foreign material adhesion 3 |-Cleaning of the roll - Appearance check of 3 | 54 |None
to the roll the sheet
+ Automatic visual
inspection machine
*Wrong setting of 2 |-Check before work - Appearance check of 3 | 36 |None
drying condition the sheet
+ Automatic visual
inspection machine
Scratch of sheet *Flash/IR failure 6 +Scratch of roll 2 [-Check of the roll  Appearance check of 3 | 36 |None
the sheet
+ Automatic visual
inspection machine
+Foreign material adhesion 3 |- Cleaning of the roll  Appearance check of 3 | 54 |None
to the roll the sheet
+ Automatic visual
inspection machine
Sheet crumbs *Flash/IR failure 6 *Wrong setting of 2 |-Exchange record of +Visual check 7 | 84 |None
slit blade slit blade
-Decrease of slit blade 2 |-Exchange record of +Visual check 7 | 84 |None
function slit blade
Foreign material *Flash/IR failure 6 +Mixing of PET crumbs 3 [-Cleaning of the slit, -Measurement of 5 | 90 |None
mixing from slit periodic exchange clean degree
+Mixing of green sheet 2 |-Cleaning inside of  Appearance check of 3 | 36 |None
crumbs from dryer dryer the sheet
- Automatic visual
inspection machine
5 TRANSPORTING Transport to the Damage of cargo Sheet defect 7 Setting miss 2 |- Check at the incoming 4 | 56 |None
Philippines plant from
Japan and Singapore.
6 INCOMING INSPECTION |Inspecting of sheet Mis-judgement Electrical characteristics 7 Mis-inspection of inspector 2 |- Double check by other person | 5 | 70 |None
(CERAMICS SHEET) defect
7 INNER Inspecting of the Mis-judgement »Capacitance failure 6 Mis-inspection 2 |- *Double check by 5 | 60 |None
ELECTRODE inner electrode other person
INCOMING paste.

INSPECTION
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8 PRINTING AND Printing internal Thick laydown - Delamination 7 - Printing condition is 3 |- Check of printing - Periodical 5 | 105 |None
STACKING electrode on green Crack not appropriate condition measurement of
sheet, and dry, and -Large capacitance - Optimization of inner electrode
stacking correctly to -Dimension failure printing condition thickness
get target
capacitance. *Non-conformance of 4 | -Inner electrode - Periodical 5 | 140 |None
paste viscosity / incoming inspection measurement of
specific gravity inner electrode
thickness
*Non-conformance of 3 +Daily check of 5 | 105 |None
X-ray strength standard foll
-Wear-out of the screen 5 | -Life control of - Periodical 5 | 175 |None
plate printing plate measurement of
inner electrode
thickness
- Insufficient of paste 2 |=Check of stirring time +Periodical 5 | 70 |None
stirring measurement of
inner electrode
thickness
Thin laydown - Small capacitance 6 +Printing condition is 3 |- Check of printing - Periodical 5 | 90 |None
- ESR failure not appropriate condition measurement of
Dimension failure *Optimization of inner electrode
printing condition thickness
*Non-conformance of 4 [+Inner electrode +Periodical 5 | 120 |None
paste viscosity / incoming inspection measurement of
specific gravity inner electrode
thickness
*Non-conformance of 3 +Daily check of 5 | 90 |None
X-ray strength X-ray fluorescence
measuring instrument
-Wear-out of the screen 5 |- Life control of +Periodical 5 | 150 |None
plate printing plate measurement of
inner electrode
thickness
- Insufficient of paste 2 [-Check of stirring time - Periodical 5 | 60 |None
stirring measurement of
inner electrode
thickness
Variation of *Variation of 6 +Printing condition is 3 |- Check of printing +Periodical 5 | 90 |None
electrode area capacitance not appropriate condition measurement of
- Optimization of inner electrode
printing condition thickness
-Non-conformance of 4 |-Inner electrode - Periodical 5 | 120 |None
paste viscosity / incoming inspection measurement of
specific gravity inner electrode
thickness
Nonconformance - Capacitance failure 6 - Printing condition is 3 |- Check of printing - Periodical check 5 | 90 |None
of a sensing mark -Flash/IR failure not appropriate condition by visual or pattern

- Optimization of

printing condition

matching
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-Non-conformance of 4 |-Inner electrode - Periodical 5 | 120 |None
slurry viscosity / incoming inspection measurement of
specific gravity inner electrode
thickness
-Wear-out of the screen 5 | -Life control of -Check of stretch 5 | 150 |None
plate printing plate of screen mesh
Foreign material Flash/IR failure 6 *Mixing of aggregates 4 | -Inner electrode +Inner electrode 5 | 120 |None
mixing incoming inspection incoming inspection
-Wear-out of cutting 2 |-Periodical exchange -Check of punching 7 | 84 |None
blade of cutting blade state
Insufficient drying *Delamination 7 * Abnormality of 2 |-Daily check *The alarm of 2 | 28 |None
*Peeling defect thermostat abnormal detection
*Non-conformance of 2 |-Daily check +Periodical check of 5 | 70 |None
air blow at dryer Machine
Sheet folding/wrinkles | -Flash/IR failure 6 *The suction hole 4 |- Standardization of +Periodical check 5 | 120 |None
- Appearance failure clogging the cleaning method
+Variation of holding 4 |Check of uniformity - Periodical check 5 | 120 |None
pressure of pressure to sheet
9 PRESSING Pressing the Insufficient deairing - Delamination 7 -Degradation of seal 2 |-Check of vacuum -Visual check after 8 | 112 |None
stacked sheets point pack press
and making the
block of multilayer. -Degradation of 2 |-Check of vacuum -Visual check after 8 | 112 |None
vacuum pump degree press
Large T dimension Large T dimension 6 *Non-conformance of 4 | -Periodical check *Measurement of T 6 | 144 |None
of green block - Capacitance failure press condition dimension of block
Small T dimension -Small T dimension 6 *Non-conformance of 4 | -Periodical check *Measurement of T 6 | 144 |None
of green block - Capacitance failure press condition dimension of block
Appearance failure Appearance failure 2 +Foreign material 4 | -Cleaning of metal »Appearance check 8 | 64 |None
of block adhesion to metal mold mold after press
Insufficient Delamination 7 -Non-conformance of 4 | -Periodical check +Daily check 5 | 140 |None
adhesion force press condition *Check of machine
setting condition
10 CUTTING Cutting the block Shifting cut -Small gap 6 *Non-conformance of 4 |-Daily check -Appearance check 8 | 192 |None
and making the chip *Flash/IR failure suction force after cutting
of MLCC. *Appearance failure
+Sensing operation 4 |-Daily check -Appearance check 8 | 192 |None
error after cutting
+Low stripper pressure 4 |-Daily check -Appearance check 8 | 192 |None
after cutting
Bias cut *Flash/IR failure 6 *Non-conformance of 4 |-Daily check -Appearance check 8 | 192 |None
 Appearance failure pre-heating temperature after cutting
-Dimension failure
*Nonconformance of 4 | -Dally check -Appearance check 8 | 192 |None

suction pressure

after cutting
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-Low stripper pressure 4 |-Daily check -Appearance check 8 | 192 |None
after cutting
Imperfect cutting -Flash/IR failure 6 Non-conformance of 4 |-Daily check -Appearance check 8 | 192 |None
- Appearance failure pre-heating temperature after cutting
~Under limit of cut blade 1 |- Daily check -Appearance check 8 | 48 |None
is high after cutting
Cross section defect - Appearance failure 2 -Non-conformance of 4 | -Daily check -Appearance check 8 | 64 |None
pre-heating temperature after cutting
» Non-conformance of 4 | -Daily check -Appearance check 8 | 64 |None
pre-heating time after cutting
11 CUTTING Cutting the block Shifting cut *Small gap 6 *Wear of the cutting 2 |-Periodic exchange -Appearance check 8 | 96 |None
(Dicing saw) and making the chip *Flash/IR failure blade of cut blade after cutting
of MLCC. *Appearance failure
+Sensing operation 4 |-Daily check -Appearance check 8 | 192 |None
error after cutting
Bias cut Flash/IR failure 6 *Wear of the cutting 2 |-Periodic exchange -Appearance check 8 | 96 |None
Appearance failure blade of cut blade after cutting
-Dimension failure
Cross section defect - Appearance failure 2 -Wear of the cutting 2 |-Periodic exchange -Appearance check 8 | 32 |None
blade of cut blade after cutting
Adhesion of cut - Appearance failure 2 Insufficient drainer 2 |-Control of dry time -Appearance check 8 | 32 |None
scrap after cutting
*Wear of the cutting 2 |-Periodic exchange -Appearance check 8 | 32 |None
blade of cut blade after cutting
12 RAW UNIT Grinding a edge Peeled edge ~Nonconformance of 7 - Fast barrel rotational 2 |-Daily check -Check of rotation 5 | 70 |None
GRINDING of chip heatproof strength speed ~Work standards speed
*Flash/IR failure
+Long grinding time 2 |-Work standards *Check of barrel 5 | 70 |None
time
+Variation of charge 4 |-Work standards *Check of chip 5 | 140 |None
quantity loading quantity
-Wrong media 4 |-Work standards *Check of media 5 | 140 |None
species & quantity
Crack or chipping * Appearance failure 6 +Fast barrel rotational 2 |-Daily check -Check of rotation 5 | 60 |None
of chip speed *Work standards speed
+Long grinding time 2 |-Work standards *Check of barrel 5 | 60 |None
time
-Variation of charge 4 |-Work standards - Check of chip 5 | 120 |None
quantity loading quantity
-Wrong media 4 |-Work standards -Check of media 5 | 120 |None

species & quantity
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Insufficient edge -Peeled termination 6 - Slow barrel rotational 2 |-Daily check -Check of rotation 5 | 60 |None
radius at corner speed -Work standards speed
= Short grinding time 2 |-Work standards -Check of barrel 5 | 60 |None
time
+Variation of charge 4 |-Work standards *Check of chip 5 | 120 |None
quantity loading quantity
Excess edge radius Flash/IR failure 6 - Fast barrel rotational 2 |-Daily check -Check of rotation 5 | 60 |None
* Appearance failure speed *Work standards speed
+Long grinding time 2 [-Work standards *Check of barrel 5 | 60 |None
time
+Variation of charge 4 |-Work standards *Check of chip 5 | 120 |None
quantity loading quantity
Inner electrode - Capacitance failure 6 - Slow barrel rotational 2 |-Daily check -Check of rotation 5 | 60 |None
underexposure speed -Work standards speed
= Short grinding time 2 |-Work standards *Check of barrel 5 | 60 |None
time
-Variation of charge 4 |-Work standards - Check of chip 5 | 120 |None
quantity loading quantity
13 FIRING Baking and Crack or chipping, Appearance failure 6 » Excess shock at the 2 |-Limit of the chip *Appearance check 8 | 96 |None
sintering inner at the time of loading time of loading drop height
electrode and
ceramic after each Insufficient -Delaminaton 7 *Wrong profile 2 |-Check of profile No *Check of 5 | 70 |None
green chip cutting. decarbonization Flash/IR failure temperature & gas
flow amount
-Nonconformance of 2 |-Daily check -Check of 5 | 70 |None
gas flow rate gas flow amount
*The temperature drop 2 |-Thermocouple - Detection of heater 2 | 28 |None
due to heater calibration degradation
degradation
*Nonconformance of 2 |-Daily check -Check of inner 5 | 70 |None
inner pressure at firing pressure
Excess Delaminaton 7 *Wrong profile 2 |-Check of profile No *Check of 5 | 70 |None
decarbonization *Flash/IR failure temperature & gas
flow amount
*Nonconformance of 2 |-Daily check *Check of 5 | 70 |None
gas flow rate gas flow amount
*Nonconformance of 2 |-Daily check -Check of inner 5 | 70 |None
inner pressure at firing pressure
Excess sintering *Flash/IR failure 7 *Wrong profile 2 |-Check of profile No *Check of 5 | 70 |None
- Capacitance failure temperature & gas
+Out of spec. for TC flow amount
*Decrease of solder
heatproof *Nonconformance of 2 |-Daily check *Check of 5 | 70 |None
gas flow rate gas flow amount
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-Nonconformance of 2 |-Daily check -Check of inner 5 | 70 |None
inner pressure at firing pressure
*Thermocouple 2 |-Daily check & »Constant monitoring 3 | 42 |None
breakdown replacement of temperature
+Oxygen sensor 2 |-Daily check & »Constant monitoring 2 | 28 |None
breakdown replacement of the electromotive
force
Insufficient sintering Flash/IR failure 6 ~Wrong profile 2 |-Check of profile No *Check of 5 | 60 |None
- Capacitance failure temperature & gas
-Out of spec. for TC flow amount
*Nonconformance of 2 |-Daily check *Check of 5 | 60 |None
gas flow rate gas flow amount
*The temperature drop 2 [~Thermocouple - Detection of heater 2 | 24 |None
due to heater calibration degradation
degradation
*Nonconformance of 2 |-Daily check -Check of inner 5 | 60 |None
inner pressure at firing pressure
*Thermocouple 2 |-Daily check & +Constant monitoring 3 | 36 |None
breakdown replacement of temperature
+Oxygen sensor 2 |-Daily check & +Constant monitoring 2 | 24 |None
breakdown replacement of the electromotive
force
Coverage decrease - Capacitance failure 6 *Wrong profile 2 |-Check of profile No *Check of 5 | 60 |None
of inner electrode *ESR failure temperature & gas
flow amount
-Nonconformance of 2 |-Daily check - Check of 5 | 60 |None
gas flow rate gas flow amount
-Nonconformance of 2 |-Daily check -Check of 5 | 60 |None
temperature temperature
*Nonconformance of 2 |-Daily check -Check of inner 5 | 60 |None
inner pressure at firing pressure
- Thermocouple 2 |-Daily check - Constant monitoring 3 | 36 |None
breakdown of temperature
+Oxygen sensor 2 |-Daily check & +Constant monitoring 2 | 24 |None
breakdown replacement of the electromotive
force
Reaction failure/Pin - Appearance failure 6 -Reaction between 2 |- Periodical cleaning of »Appearance check 8 | 96 |None
hole on ceramic chip & foreign sagger
material
Crack or chipping, * Appearance failure 6 +Excess shock at 2 [-Limit of the chip  Appearance check 8 | 96 |None
at the time of unloading drop height
unloading *Use of shock

absorber
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14 GRINDING Making round Insufficient edge -Peeled termination 7 - Slow barrel rotational 2 |-Daily check -Check of rotation 5 | 70 |None
corner and outline radius at corner speed ~Work standards speed
of the chip by -Decrease of solder
grinding. heatproof +Short grinding time 2 |Work standards -Check of barrel 5 | 70 |None
time
Then exposing
inner electrode to +Variation of charge 4 |-Work standards *Check of chip 5 | 140 |None
keep contact with quantity loading quantity
termination.
Excess edge radius - Appearance failure 6 - Fast barrel rotational 2 |-Daily check *Check of rotational 5 | 60 |None
*Mount mistake speed *Work standards speed
*Tombstone at
mounting +Long grinding time 2 |-Work standards *Check of barrel 5 | 60 |None
time
+Variation of charge 4 |-Work standards *Check of chip 5 | 120 |None
quantity loading quantity
Inner electrode - Insufficient 6 - Slow barrel rotational 2 |-Daily check *Check of rotational 5 | 60 |None
underexposure capacitance speed -Work standards speed
= Short grinding time 2 |-Work standards *Check of barrel 5 | 60 |None
time
-Variation of charge 4 |-Work standards - Check of chip 5 | 120 |None
quantity loading quantity
Crack or chipping Appearance failure 6 - Slow barrel rotational 2 |-Daily check *Check of rotational 5 | 60 |None
of chip -Flash/IR failure speed -Work standards speed
+Short grinding time 2 |Work standards *Check of barrel 5 | 60 |None
time
+Variation of charge 4 |-Work standards *Check of chip 5 | 120 |None
quantity loading quantity
Adhesion of * Appearance failure 6 +Insufficient washing 2 |-Work standards »Check of washing 5 | 60 |None
grinding rubbish - Capacitance failure time time
+Variation of charge 4 |-Work standards *Check of chip 5 | 120 |None
quantity loading quantity
+Insufficient washing 2 |-Work standards *Check of water 5 | 60 |None
water amount
Insufficient drying *Appearance failure 6 -Decrease of drying 2 |-Work standards *Check of dry 5 | 60 |None
temperature temperature
+Insufficient drying time 2 |-Work standards *Check of drying 5 | 60 |None
time
Decrease of air 4 [-Work standards +Check of air 5 | 120 |None
quantity quantity
15 APPEARANCE Confirmation of Oultflow of failure - Appearance failure 6 -Judgment error 2 |-Distribution of limit - 10 | 120 |None
CHECK appearance quality standard
after firing of chip. -Use of loupe
16 TERMINATION Inspecting of Mis-judgement Characteristic failure 6 Mis-inspection 2 -Double check by 5 | 60 |None

MATERIAL INCOMING
INSPECTION

termination paste.

other person
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17 TERMINATION Dipping termination Crack or chipping - Appearance failure 6 -Nonconformance of 3 [-Control of chip loading -check at the time 7 | 126 |None
to chip ends of chip loading quantity of quantity of input
shaker
Thick termination - Appearance failure 6 - High specific gravity 3 [-Check of specific -Dimension check 6 | 108 |None
-Large dimension of paste gravity after termination
*Excess chip height at 3 |-Check of chip height *Dimension check 6 | 108 |None
pressing on paste at pressing after termination
coating
Thin termination - Appearance failure 3 - Low specific gravity 3 |-Check of specific *Dimension check 6 | 54 |None
*Small dimension of paste gravity after termination
Low chip height at 3 [-Check of chip height -Dimension check 6 | 54 |None
pressing on paste at pressing after termination
coating
Large bandwidth *Appearance failure 3 *Nonconformance of 3 [-Check of specific -Dimension check 6 | 54 |None
small gap dimension Dimension failure specific gravity of paste gravity after termination
+Excess chip height at 3 [-Check of chip height -Dimension check 6 | 54 |None
pressing on paste at pressing after termination
coating
Small bandwidth - Appearance failure 3 *Nonconformance of 3 |-Check of specific *Dimension check 6 | 54 |None
Large gap dimension -Dimension failure specific gravity of paste gravity after termination
*Low chip height at 3 |-Check of chip height *Dimension check 6 | 54 |None
pressing on paste at pressing after termination
coating
18 TERMINATION Sintering the external Insufficient sintering - Capacitance failure 6 -Nonconformance of 2 [-Check of oxygen *The automatic 3 | 36 |None
FIRING electrode to get the *Flash/IR failure oxygen concentration concentration monitoring of oxygen
contact with the -ESR defect concentration
internal electrodes
so that chip will grant - Fast belt speed 2 |-Check of belt -Detection of belt 3 | 36 |None
the electrical speed slip
characteristics.
+Low firing temp. 2 |=Check of *The automatic 3 | 36 |None
temperature monitoring of
temperature
~Wrong gas setting 2 |-Check of *Check of gas flow 5 | 60 |None
gas setting
Excess sintering - Capacitance defect 6 *Nonconformance of 2 |-Check of oxygen *The automatic 3 | 36 |None
*Poor solderability oxygen concentration concentration monitoring of oxygen
*Flash/IR failure concentration
Low belt speed 2 |-Check of belt -Detection of belt 2 | 24 |None
speed slip
+High firing temp. 2 |-Check of *The automatic 3 | 36 |None
temperature monitoring of
temperature
-Wrong gas setting 2 |-Check of - Check of gas flow 5 | 60 |None
gas setting
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Chip sticking - Poor solderability 6 -Nonconformance of 2 |-Check of oxygen *The automatic 3 | 36 |None
- Appearance failure oxygen concentration concentration monitoring of oxygen
concentration
*Low belt speed 2 |=Check of belt -Detection of belt 2 | 24 |None
speed slip
+High firing temp. 2 |=Check of *The automatic 3 | 36 |None
temperature monitoring of
temperature
~Wrong gas setting 2 |=Check of »Check of gas flow 5 | 60 |None
gas setting
Termination peel off * Appearance failure 6 +Chip rubbing at the 3 |-Automatical loading  Appearance check 8 | 144 |None
time of loading -Regulate drop height
of chip
Crack or chipping Appearance defect 6 *Excess shock at the 2 |-Automatical loading  Appearance check 8 | 96 |None
of chip *Flash/IR failure time of loading -Regulate drop height
of chip
Termination blister *Appearance failure 6 *Nonconformance of 2 [-Check of oxygen *The automatic 3 | 36 |None
-Dimension failure oxygen concentration concentration monitoring of oxygen
concentration
+Lack of combustion 2 [-Check of exhaust *The automatic 3 | 36 |None
gas emissions gas temperature monitoring of
temperature
-QOver-sintering 2 |-Check of *The automatic 3 | 36 |None
temperature monitoring of
temperature
19 TERMINATION Ni and Sn plating on Nonconformance of -Decrease of solder 7 -Nonconformance of 2 |-Automatic control = The alarm in the 2 | 28 |None
PLATING termination electrodes [Ni plating thickness heat resistance plating temperature of bath temperature case of abnormal
to get solder heat -Decrease of flex
resistance & good strength *Nonconformance of 2 |-Automatic calculation »Constant monitoring 2 | 28 |None
solderability Appearance failure current density of current value of current value
*Nonconformance of 2 |=Control of plating -Check of plating 6 | 84 |None
plating time time thickness
*Nonconformance of 2 |-Control of chip loading -Check of plating 6 | 84 |None
loading Q'ty to barrel quantity thickness
*Nonconformance of 2 |-Checking diameter -Check of plating 6 | 84 |None
media diameter of media thickness
*Nonconformance of 2 |-Control of media -Check of plating 6 | 84 |None
loading quantity of loading quantity thickness
media
*Nonconformance of 2 |-Control plating bath -Check of plating 6 | 84 |None
plating bath concentration thickness
concentration
*Nonconformance of pH 2 |-Check of PH -Check of plating 6 | 84 |None
thickness
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- Insufficient contact to 2 |- -Check of plating 6 | 84 |None
cathode thickness
Nonconformance of Poor solderability 6 | © |-Nonconformance of 2 |=Automatic control *The alarm in the 2 | 24 |None
Sn plating thickness Appearance failure plating temperature of bath temperature case of abnormal
*Nonconformance of 2 |=Automatic calculation »Constant monitoring 2 | 24 |None
current density of current value of current value
*Nonconformance of 2 |-Control of plating -Check of plating 6 | 72 |None
plating time time thickness
*Nonconformance of 2 [-Control of chip loading -Check of plating 6 | 72 |None
loading Q'ty to barrel quantity thickness
*Nonconformance of 2 |-Checking diameter -Check of plating 6 | 72 |None
media diameter of media thickness
*Nonconformance of 2 |-Control of media -Check of plating 6 | 72 |None
loading quantity of loading quantity thickness
steel media
*Nonconformance of 2 |-Control plating bath -Check of plating 6 | 72 |None
plating bath concentration thickness
concentration
*Nonconformance of pH 2 |-Check of PH -Check of plating 6 | 72 |None
thickness
- Insufficient contact to 21| -Check of plating 6 | 72 |None
cathode thickness
Twin chips - Appearance failure 6 -Nonconformance of 2 |-Control plating bath - Analysis of bath 5 | 60 |None
-Poor solderability plating bath concentration concentration
concentration
Growth of plate Appearance failure 6 *Nonconformance of 2 |-Checking diameter *Measurement of 5 | 60 |None
-Dimension failure media diameter of media media diameter
-Flash/IR failure
*Nonconformance of 2 |=Control of chip loading *Measurement of 5 | 60 |None
loading quantity of quantity media weight
steel media
*Nonconformance of 2 |-Automatic calculation »Constant monitoring 2 | 24 |None
current density of current value of current value
*Nonconformance of 2 |-Control plating bath +Analysis of bath 5 | 60 |None
plating bath concentration concentration
concentration
Insufficient cleansing Flash/IR failure 6 -Impure deionizer 4 |-Control of -Measurement of 5 | 120 |None
*Appearance failure water conductivity conductivity
Insufficient drying *Flash/IR failure 6 - Control device 2 |-Control of *Temperature alarm 3 | 36 |None
condition *Appearance failure breakdown temperature
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-Decrease of drying 2 |-Control of - Temperature alarm 3 | 36 |None
temperature temperature
- Insufficient drying 2 |-Control of drying -visual check when 8 | 96 |None
time time taking out
Crack or chipping Appearance failure 6 »Shock when discharging 2 |-Limit of the chip -visual check when 8 | 96 |None
of chip the chip drop height taking out
20 OUTGOING - - - - - - -
INSPECTION
20-1 |ELECTRICAL Inspect electrical Outflow of - Capacitance failure 7 *Nonconformance of 2 |-Daily & periodical +Check by 5 | 70 |None
INSPECTION characteristics capacitance failure measuring voltage check dedicated work
automatically & *Regular calibration
remove defect
chip + Abrasion or uncleanness 2 |-Periodical check +Visual check, 7 | 98 |None
of measurement regular cleaning
terminals
*Nonconformance of 2 |-Control of room *Check of room 5 | 70 |None
room temperature temperature/humidity temperature/humidity
*Nonconformance of 2 [-Check of sorting Automatic setting 2 | 28 |None
measurement condition condition
Outflow of DF - DF failure 7 *Nonconformance of 2 |-Daily & periodical +Check by 5 | 70 |None
failure measuring voltage check dedicated work
*Regular calibration
+ Abrasion or uncleanness 2 |-Periodical check -Visual check, 7 | 98 |None
of measurement regular cleaning
terminals
-Nonconformance of 2 |-Control of room - Check of room 5 | 70 |None
room temperature temperature/humidity temperature/humidity
*Nonconformance of 2 |=Check of sorting Automatic setting 2 | 28 |None
measurement condition condition
Outflow of Flash/IR Flash/IR failure 8 *Nonconformance of 2 |-Daily & periodical *Check by 6 | 96 |None
failure IR meter check dedicated work
*Regular calibration
+Abrasion or uncleanness 2 |-Periodical check +Visual check, 7 | 112 |None
of measurement regular cleaning
terminals
*Nonconformance of 2 [-Check of sorting Automatic setting 2 | 32 |None
measurement condition condition
Crack or chipping *Appearance failure 6 +High pressure of 3 |- Periodical check *Regular appearance 7 | 126 |None
of chip measurement terminal check
+Position error on 3 |- Periodical check *Regular appearance 7 | 126 |None
conveyance check
+Shock when discharging 2 | -Limit of the chip *Regular appearance 7 | 84 |None

the chip

drop height

check
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Rubbing - Appearance failure 6 +Abrasion or uncleanness 2 |-Periodical check +Visual check, 7 | 84 |None
-poor solderability of measurement regular cleaning
terminals
-Uncleanness of 2 |-Periodical check -Visual check, 7 | 84 |None
conveying equipment regular cleaning
*Excess charge 3 |-Control of charge *Regular appearance 7 | 126 |None
guantity quantity check
20-2 |APPEARANCE Inspect appearance |Outflow of defect - Appearance failure 6 -Judgment error 2 |- Distribution of limit - 10 | 120 |None
INSPECTION & remove defect standard
chip *Use of loupe
-Periodical check
20-3 |DIMENSION Inspect dimension Outflow of defect Dimension defect 6 *Non-conformance of 2 |- Caliblation of - 10 | 120 |None
INSPECTION Measuring instrument Measuring instrument
20-4 |FINAL Check of Mis-judgement *Characteristic failure 8 *Mis-inspection 2 |- Qualification system Verification of 3 | 48 |None
INSPECTION inspection resilt , * Appearance failure of inspectors inspection items
lot history (System)
21 TAPING MATERIAL Inspecting of Mis-judgement *Taping machine 5 *Mis-inspection 2 |- *Double check by 5 | 50 |None
INCOMING taping material. breakdown other person
INSPECTION -Conveyance trouble
at mounting
22 TAPING Processing specific Nonconformance of - Defect regarding 5 *Nonconformance of 3 |- Daily check *Checking peeling-off 5 | 75 |None
taping style peeling-off strength mounting heat-sealer temperature strength
according to of top film & pressure
customer demand.
(Spec.) Lot mixture *Characteristic failure 6 + Chip mixing of before 3 [-Cleaning at the time *Check of all chips 4 | 72 |None
lot of lot exchange capacitance value
Chipping - Appearance failure 6 +Unsuitable position of 2 |-Daily check - Appearance sorting 4 | 48 |None
terminals for electrical
sorting & conveyance
system
Crack *Flash/IR failure 6 -Impact on the chip 1 |-Daily check - Appearance sorting 4 | 24 [None
by the air cylinder
separation pin
23 TAPING Check of taping Lot mixture *Characteristic failure 6 *Remained reel on the 2 |=Thoroughness of - Collation of work 2 | 24 |None
INSPECTION appearance defect desk causes mixing confirmation above order sheet, product
after wrapping. to the next lot desk at lot exchange name, label
-One-work / one-desk
- Collation of lot No.,
ticket
+Several lot on the desk 2 |=Thoroughness of - Collation of work 2 | 24 |None

causes lot mixing

one-lot one-desk

order sheet, product
name, label
=One-work / one-desk
- Collation of lot No.,
ticket
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No PROCESS PROCESS POTENTIAL EFFECT(S) S POTENTIAL o} CURRENT D| R RECOMMENDED | RESP. & ACTION RESULTS
FUNCTION PURPOSE FAILURE OF E CAUSE(S) C PROCESS CONTROL E| P ACTIONS TARGET
MODE FAILURE v OF c PREVENTION DETECTION TN AND COMPLET ACTION S| O
FAILURE CONTROL ION TAKEN el c
METHODS DATE
vV]|C
Outflow of - Appearance failure 6 +Operator's mis- 2 |=Accuracy confirmation -Double check by 5 | 60 |None
appearance defect recognition of limit by periodic training other person
standard program for operator
24 PACKING Packing according Wrong label -Wrong products 7 *Human error 2 |-Operator education Barcode check 2 | 28 |None
to each
specification. Label removed *No label 3 *Low adhesive strength 2 |-Adhesive strength up Label appearance 6 | 36 |None
from reel check
25 PICKING Retrieve the products Damage of reel ~Trouble at mounting 5 Drop the reel erroneously 3 |- Training of handling *Check of reel 7 | 105 |None
with the shipping process at delivery
instruction from
the storage cabinet.
Wrong parts No. ~Wrong product shipping 6 *The picking person putinto | 3 |-Matching between the *Check of all reels 4 | 72 [None
in LBL process wrong bucket which differ collective bucket and the (Match between the
from instruction products by barcode shipping instruction
and the inspection
No.)
26 PASTE THE REEL Sticking C3 label to Drity label Apperance defect 5 »Abnormal of printing head 2 |-Daily check of printer +Visual check 7 | 70 |None
LABEL specific position of of label
the products.
Barcode is faint Reading error in 5 +Operation failure of 2 | - Daily check +Visual check by 7 | 70 |None
customer thermal head operator
Peeling label Reading error in 5 [ Hand sticking ] 2 |-Standanization of »Appearance check 7 | 70 |None
customer Pressing force to label is sticking operation
weak
5 [LBL] 2 |=Check of press force +Visual check 7 | 70 |None
+Set of pressing force to label power by periodical
is weak inspection
27 PACKING Put the products into Nonconformance Delivery shortage to 5 - Insufficient check of 2 |-Operator education [LBL] 3 | 30 |None
TO OUTER outer package box or of reel customer quantity in outer +Detection of
PACKAGE collective bucket. quantity in outer package box transport number
BOX package box
5 - Insufficient check of 2 |-Operator education -Check by operator 7 | 70 |None
quantity in outer
package box
Damage of reel Trouble at mounting 5 +Use of outer package box 2 |-Operator education *Check of outer 7 | 70 |None
process differ size from instruction package box
Wrong parts No. Operation failure at 6 - Operating differ from 2 |-Operator education - Check of individual 7 | 84 |None
customer individual instruction instruction
28 PASTE THE PACKING Sticking D/G label to Label tear Apperance defect of label 5 +Abnormal of label printer 2 |-Cleaning and periodical +Visual check of 7 | 70 |None

LABEL

specific position of outer
package box.

inspection of printer

label apperance all
items
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No PROCESS PROCESS POTENTIAL EFFECT(S) S POTENTIAL (0] CURRENT D R RECOMMENDED | RESP. & ACTION RESULTS
FUNCTION PURPOSE FAILURE OF E CAUSE(S) C PROCESS CONTROL E| P ACTIONS TARGET
MODE FAILURE \% OF C PREVENTION DETECTION T N AND COMPLET ACTION sTo
FAILURE CONTROL ION TAKEN Elc
METHODS DATE
vi]cC
Drity label Apperance defect 5 - Abnormal of thermal head 2 |-Cleaning and periodical -Visual check 7 | 70 |None
of label inspection of printer
Peeling label Reading error in 5 [ Hand sticking ] 2 |-Standanization of *Appearance check 7 | 70 |None
customer +Pressing force to label is sticking operation
weak
5 [LBL] 2 |-Check of press force -Visual check 7 | 70 |None
- Set of pressing force to label power by periodical
is weak inspection
29 COLLECTIVE Attached the statement |Nonconformance Nonconformance of 5 *Miss counting by operator 2 |-Operator education *Barcode check 2 | 20 |None
PACKING of delivery follows of quantity quantity to customer
instruction from
customer, and shipping
with collective package. |Mistake product Wrong product 5 *Not kept 1 desk-1 work 2 |-Operator education None 10 | 100 [None
shippment to customer condition
30 SHIPPING Transferring to deliverer |Damage of product Impossible to mounting 5 *Drop product 2 |-Operator education +Check the products 7 | 70 |None
the collective package due to damage of
product. product in customer
process
31 LOADING Loading product to Damaged to product Degradation or damage 6 Drop product by hand lift 3 |+Educational *Check the products 7 | 126 |None
truck. by drop of product (clack etc.) when transporting implementation when dropped
32 DELIVERY Delivered products on  |Cargo shift Degradation or damage 6 +Slide the cushion by 3 |-Educational *Check the products 7 | 126 |None
time without damage. of product (clack etc.) vibration during implementation when unloading or
transport, less fixing, transship
excess clearance
Late arrival Delivery delay 4 *Vehicle trouble 3 |- Vehicle inspection *Vehicle inspection 5 | 60 |None
Unloading to Drop product Degradation or damage of 6 Impatience, unusual position | 3 |-Educational *Check the products 7 | 126 |None

the delivery place.

product (clack etc.)

implementation

when dropped




6. Dimensional Results

7. Material, Performance Test Results
This data is typical of X7R of this size.




mulRata

INNOVATOR IN ELECTRONICS

L AEC Q200 Summary of Test Results

Supplier: Murata
Submission Date: July /2018
Part Name:
GCM188R71E105KA64

Series description:

GCM /0603 / X7R / 25V Series



INNOVATOR IN ELECTRONICS

Murata Manufacturing Co., Ltd. December / 2018

Murata P/N: GCM188R71E105KA64

Part Series GCM / 0603 / X7R / 25V Series

Operating Temperature: -55°C ~ +125°C

Test Item Test Conditions No of Lots | Qty per Lot |No of Failure|

#3 - High Temperature Exposure Test conditions : 1000hr , 150deg C 1 77 0

#4 - Temperature Cycling Test conditions : 1000cycles , -55deg C to 125deg C 1 77 0

#5 - Destructive Physical Analysis 1 10 0

= : : 3

46 - Moisture Resistance Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 1 77 0
98% RH

#7 - Biased Humidity (1) Test Conditions : 1000hr , 85deg C / 85% RH , 1IWV 1 77 0

#7 - Biased Humidity (I1) Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V 1 7 0

#8 - Operational Life Test conditions : 1000hr ,125deg C , 1.5WV 1 7 0

#9 - External Visual Examination all qualification parts 0

#10 - Physical Dimensions 1 30 0
Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by
volume) of mineral sperits , 25deg C 3min immersion

. test conditions B : terpene defluxer, 25deg C 3min immersion
#12 R | . 1
esistance to solvents test conditions C : 42 parts(by volume) of water and 1 part (by volume) of 5 0

propylene glycol monomethylether and 1 part (by volume) of
monoethanolamine, 63-70deg C 3min immersion

413 - Mechanical Shock Te_st copdmons : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 1 30 0
orientations

#14 - Vibration Test conditions : 5¢'s for 20min, 12 cycles each of 3 orientations, test 1 30 0
frequency 10 - 2000Hz

#15 - Resistance to Soldering Heat |Test Conditions : soldering , 260C 10sec immersion 1 30 0

#16 - Thermal Shock Test condltlo_ns : _::’OOCycIe_-s (-55deg C to 125deg C) , Maximum transfer time 1 15 0
20sec , keeping time 15min

#17 - ESD Test Test conditions : charge capacitor 150pF, discharge resistor 20000hm 1 30 0

#18 - Solderability Test co'ndmons : l.sglderlng 235C 55ep |mmgr5|on, 2.soldering 235C 5sec 1 15 0
immersion, 3.soldering 260C 120sec immersion

#19 - Electrical Characterization Test conditions : 1+/-0.1KHz, 1+/-0.2Vrms 1 30 0
Test conditions : bend board at 2mm for 5sec

#21 - Board Flex passl/fail criteria : cap change within +/-10% 1 30 0

#22 - Terminal Strength (SMD) Test conditions : Force of 1.8kg for 60sec 1 30 0
Test conditions : Apply a force until the part brakes

423 - Beam Load pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over 1 30 0

(t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/13

Date after test:2018/04/24

#3 - High Temperature Exposure

Test conditions : 1000hr , 150deg C

No. of samples: 77 Initial readings Final readings
. . Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
L lower 0.90 5.0E+01 5.0E+01 -12.50
Spec limits
upper 1.10 10.00 10.00 12.50
minimum 0.98 9.25 2.6E+03 0.91 8.42 2.4E+03 -7.26
Measurement maximum 1.04 9.46 3.2E+03 0.97 8.60 3.4E+03 -6.39
Statistics mean 1.01 9.36 2.9E+03 0.94 8.52 2.9E+03 -6.90
standard deviation 0.01 0.05 1.4E+02 0.01 0.04 2.1E+02 0.19
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
1 1.01 9.33 2.9E+03 0.94 8.53 2.9E+03 -7.02
2 1.01 9.38 2.8E+03 0.94 8.44 3.3E+03 -7.12
3 1.00 9.38 2.9E+03 0.93 8.55 2.9E+03 -7.26
4 0.98 9.35 2.8E+03 0.91 8.53 3.1E+03 -7.25
5 0.99 9.35 2.9E+03 0.93 8.51 2.9E+03 -6.39
6 1.01 9.31 2.9E+03 0.94 8.52 3.1E+03 -6.92
7 1.02 9.36 2.7E+03 0.95 8.51 2.5E+03 -7.01
8 1.00 9.35 2.9E+03 0.93 8.54 2.9E+03 -6.91
9 1.00 9.37 3.2E+03 0.93 8.42 3.3E+03 -6.89
10! 1.01 9.39 2.8E+03 0.94 8.49 3.0E+03 -6.75
11 1.02 9.37 2.9E+03 0.95 8.51 2.9E+03 -6.84
12! 1.02 9.37 2.9E+03 0.95 8.54 3.2E+03 -6.98
13 0.99 9.35 2.8E+03 0.92 8.50 3.4E+03 -7.03
14! 1.01 9.30 2.8E+03 0.94 8.55 3.0E+03 -6.95
15! 1.02 9.36 2.9E+03 0.95 8.50 3.1E+03 -6.96
16! 0.99 9.42 3.0E+03 0.93 8.56 2.8E+03 -6.77
17 1.01 9.37 2.8E+03 0.94 8.52 2.9E+03 -7.01
18! 1.00 9.25 2.9E+03 0.94 8.54 2.9E+03 -6.57
19! 1.02 9.35 3.0E+03 0.94 8.54 2.8E+03 -7.23
20! 0.99 9.43 2.9E+03 0.93 8.49 3.0E+03 -6.66
21! 1.01 9.34 2.8E+03 0.95 8.49 2.5E+03 -6.68
22! 1.03 9.46 2.9E+03 0.96 8.55 2.8E+03 -7.01
23 1.02 9.32 3.0E+03 0.95 8.53 3.0E+03 -7.00
24 1.01 9.31 2.8E+03 0.94 8.49 2.9E+03 -7.05
A 25 1.01 9.39 3.1E+03 0.95 8.54 2.6E+03 -6.70
26! 1.01 9.36 2.6E+03 0.94 8.57 3.4E+03 -6.80
27! 1.03 9.41 2.9E+03 0.96 8.55 2.8E+03 -6.82
28! 1.01 9.37 2.6E+03 0.94 8.56 2.8E+03 -6.88
29 0.99 9.37 3.0E+03 0.93 8.57 3.0E+03 -6.94
30! 1.00 9.44 2.9E+03 0.93 8.54 2.9E+03 -6.69
31 1.04 9.29 2.9E+03 0.96 8.51 2.9E+03 -6.84
32! 0.98 9.39 2.9E+03 0.92 8.48 3.1E+03 -6.54
33 1.01 9.36 3.1E+03 0.94 8.44 3.1E+03 -6.92
34 1.01 9.36 2.9E+03 0.94 8.52 2.8E+03 -7.01
35 0.99 9.38 3.1E+03 0.92 8.46 2.7E+03 -7.01
36! 1.02 9.39 3.1E+03 0.95 8.53 2.9E+03 -6.49
37 1.01 9.37 2.6E+03 0.94 8.57 3.0E+03 -6.97
38! 1.01 9.46 2.9E+03 0.95 8.52 2.9E+03 -6.80
39 1.02 9.32 2.7E+03 0.95 8.53 2.6E+03 -7.10
40 1.00 9.46 3.0E+03 0.93 8.57 3.1E+03 -6.97
41 1.04 9.42 2.7E+03 0.97 8.46 2.4E+03 -6.71
42 1.01 9.28 2.9E+03 0.94 8.60 2.8E+03 -7.05
43 1.02 9.36 2.8E+03 0.95 8.53 2.7E+03 -6.65
44 0.98 9.44 2.8E+03 0.92 8.58 2.8E+03 -6.79
45 1.01 9.38 2.9E+03 0.94 8.56 3.2E+03 -6.89
46 1.01 9.36 2.8E+03 0.93 8.54 2.7E+03 -7.21
47 1.01 9.37 3.0E+03 0.94 8.43 2.7E+03 -6.57
48 0.99 9.37 2.8E+03 0.92 8.52 2.8E+03 -6.96
49 0.98 9.25 2.6E+03 0.92 8.50 2.9E+03 -6.77
50! 1.00 9.29 2.9E+03 0.93 8.58 2.9E+03 -7.14




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/13 Date after test:2018/04/24

#3 - High Temperature Exposure
Test conditions : 1000hr , 150deg C
51! 1.02 9.33 2.8E+03 0.95 8.58 3.1E+03 -7.04
52! 1.03 9.37 2.9E+03 0.96 8.56 3.2E+03 -6.93
53! 1.01 9.31 2.9E+03 0.94 8.54 2.8E+03 -7.11
54! 1.02 9.38 2.7E+03 0.94 8.55 3.0E+03 -7.22
55! 1.01 9.42 2.8E+03 0.94 8.50 2.8E+03 -6.83
56! 1.02 9.26 2.8E+03 0.95 8.44 2.8E+03 -6.79
57 1.03 9.44 2.8E+03 0.96 8.52 2.8E+03 -7.09
58! 1.00 9.34 2.8E+03 0.93 8.51 2.8E+03 -7.04
59! 1.01 9.37 2.8E+03 0.94 8.55 3.4E+03 -7.17
60! 1.02 9.42 2.8E+03 0.94 8.43 2.8E+03 -7.03
61! 1.02 9.33 3.0E+03 0.95 8.51 3.2E+03 -6.98
62! 0.99 9.39 2.7E+03 0.92 8.53 3.2E+03 -6.73
63! 0.99 9.34 3.1E+03 0.92 8.60 2.9E+03 -6.76
A 64! 1.00 9.31 2.7E+03 0.93 8.53 2.7E+03 -7.04

65! 1.01 9.40 2.7E+03 0.94 8.53 2.7E+03 -6.87
66! 0.99 9.39 3.0E+03 0.92 8.52 2.5E+03 -7.15
67 1.03 9.37 2.8E+03 0.96 8.49 2.8E+03 -6.96
68! 1.01 9.42 3.1E+03 0.94 8.56 2.7E+03 -6.59
69! 1.00 9.40 2.8E+03 0.93 8.59 3.2E+03 -6.86
70! 1.01 9.34 2.7E+03 0.94 8.45 2.7E+03 -6.73
71! 1.02 9.33 3.1E+03 0.95 8.50 3.1E+03 -7.17
72! 1.01 9.28 3.0E+03 0.94 8.49 3.0E+03 -6.89
73! 1.01 9.41 2.8E+03 0.94 8.56 2.9E+03 -6.98
74 1.04 9.30 2.6E+03 0.96 8.59 3.3E+03 -7.06
75 1.01 9.28 3.0E+03 0.94 8.46 2.7E+03 -6.70
76! 1.00 9.32 2.9E+03 0.93 8.54 2.8E+03 -6.78
77 1.00 9.41 3.1E+03 0.93 8.49 3.1E+03 -6.60




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Date before test:2018/03/20 Date after test:2018/05/22
#4 - Temperature Cycling
Test conditions : 1000cycles , -55deg C to 125deg C
No. of samples: 77 Initial readings Final readings
No. of lots: 1 Capacitance uF D;S;:ISJ arti)zn ll\jozhsn? Capacitance uF D;ZSCISJ z?t::/:;n l,\jozhs”? caﬁzg?g:c:%
Spec limits lower 0.90 5.0E+01 5.0E+01 -10.00
upper 1.10 10.00 10.00 10.00
minimum 0.97 9.25 7.4E+02 0.97 8.95 6.9E+02 -1.04
Measurement maximum 1.04 9.59 1.4E+03 1.04 9.22 1.4E+03 -0.34
Statistics mean 1.00 9.36 1.1E+03 1.00 9.07 1.1E+03 -0.71
standard deviation 0.01 0.06 1.6E+02 0.02 0.07 2.0E+02 0.17
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF D;Zi'g) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) E:t:;)n I,\Fjozhsn? S:;:gfalnnce %
1 1.00 9.42 7.8E+02 0.99 9.11 1.0E+03 -0.94
2 0.99 9.38 1.3E+03 0.98 9.07 1.3E+03 -0.71
3 1.00 9.33 1.1E+03 0.99 9.08 1.1E+03 -0.49
4 0.99 9.36 9.2E+02 0.99 9.11 1.0E+03 -0.39
5 1.00 9.33 1.3E+03 1.00 9.07 1.2E+03 -0.56
6 1.00 9.38 8.5E+02 0.99 9.14 1.4E+03 -0.47
7 1.01 9.26 1.3E+03 1.01 8.97 1.1E+03 -0.72
8 1.01 9.33 1.1E+03 1.01 9.02 1.3E+03 -0.49
9 1.00 9.33 9.6E+02 1.00 9.18 7.0E+02 -0.42
10 1.00 9.35 1.2E+03 0.99 9.05 9.5E+02 -0.74
11 1.00 9.32 9.2E+02 1.00 9.22 1.3E+03 -0.34
12 1.02 9.35 9.4E+02 1.01 9.02 1.0E+03 -0.87
13 1.04 9.31 1.0E+03 1.03 9.13 7.2E+02 -0.97
14 1.00 9.33 7.4E+02 1.00 9.14 1.3E+03 -0.60
15 0.98 9.41 1.0E+03 0.97 9.05 1.0E+03 -0.81
16 0.99 9.41 1.3E+03 0.98 9.19 1.4E+03 -0.78
17 1.00 9.38 9.9E+02 0.99 9.10 1.3E+03 -0.73
18 0.99 9.31 9.9E+02 0.98 9.07 1.1E+03 -0.93
19 1.02 9.32 7.6E+02 1.01 9.13 9.3E+02 -0.47
20 1.02 9.33 1.3E+03 1.01 9.09 1.0E+03 -0.51
21 1.00 9.36 1.1E+03 1.00 9.07 9.2E+02 -0.66
22 1.02 9.35 1.3E+03 1.01 9.05 1.4E+03 -0.57
23 0.99 9.34 9.9E+02 0.99 9.07 1.3E+03 -0.56
24 1.01 9.43 1.1E+03 1.00 8.97 1.3E+03 -0.67
A 25 0.99 9.33 1.1E+03 0.98 9.00 1.2E+03 -0.89
26 1.01 9.37 1.2E+03 1.00 9.05 1.4E+03 -0.82
27 1.00 9.29 1.1E+03 0.99 9.07 1.3E+03 -0.75
28 0.99 9.28 1.0E+03 0.98 9.06 1.4E+03 -0.88
29 0.98 9.45 1.1E+03 0.98 9.06 1.1E+03 -0.73
30 1.02 9.35 1.0E+03 1.01 9.18 1.2E+03 -0.75
31 0.99 9.33 1.3E+03 0.98 8.96 1.4E+03 -0.93
32 0.99 9.32 1.2E+03 0.98 9.04 9.7E+02 -0.98
33 1.01 9.35 9.5E+02 1.00 9.07 1.1E+03 -0.79
34 0.97 9.50 1.2E+03 0.97 9.06 1.1E+03 -0.68
35 1.01 9.35 8.4E+02 1.00 9.04 8.9E+02 -0.58
36 1.00 9.35 1.1E+03 0.99 9.07 1.1E+03 -0.68
37 1.00 9.35 9.8E+02 0.99 9.08 1.4E+03 -0.82
38 1.01 9.36 1.2E+03 1.00 9.06 1.2E+03 -0.59
39 1.01 9.44 1.1E+03 1.01 8.95 1.0E+03 -0.75
40 0.99 9.37 1.1E+03 0.99 8.99 1.1E+03 -0.77
41 1.03 9.32 8.1E+02 1.03 9.09 7.1E+02 -0.55
42 0.98 9.59 9.1E+02 0.98 9.15 1.3E+03 -0.68
43 1.03 9.29 1.2E+03 1.02 9.19 7.1E+02 -0.53
44 0.99 9.36 1.0E+03 0.98 9.05 7.3E+02 -1.04
45 0.98 9.35 1.2E+03 0.97 8.98 9.0E+02 -0.85
46 1.01 9.32 1.2E+03 1.00 9.05 1.4E+03 -0.84
47 1.01 9.41 8.6E+02 1.00 9.07 1.2E+03 -0.80
48 1.02 9.36 1.3E+03 1.01 9.21 1.0E+03 -0.82
49 1.02 9.37 8.2E+02 1.01 9.11 1.4E+03 -0.58
50 0.99 9.33 1.0E+03 0.98 9.06 1.1E+03 -0.98




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/20

Date after test:2018/05/22

#4 - Temperature Cycling

Test conditions : 1000cycles , -55deg C to 125deg C

51 1.01 9.52 1.2E+03 1.00 9.04 1.2E+03 -0.81
52 0.99 9.48 1.3E+03 0.99 9.16 8.7E+02 -0.53
53 1.01 9.40 1.1E+03 1.00 8.97 1.4E+03 -0.52
54 1.02 9.31 1.1E+03 1.02 9.08 1.1E+03 -0.70
55 1.01 9.32 1.0E+03 1.00 9.00 9.8E+02 -0.53
56 0.98 9.42 1.1E+03 0.97 9.02 1.3E+03 -0.75
57 1.01 9.39 8.4E+02 1.00 9.03 1.0E+03 -0.93
58 1.03 9.33 1.0E+03 1.02 9.07 1.3E+03 -0.43
59 0.99 9.35 1.3E+03 0.98 9.03 1.1E+03 -0.84
60 1.01 9.38 8.9E+02 1.00 9.07 1.1E+03 -0.75
61 1.02 9.39 1.2E+03 1.02 9.10 1.3E+03 -0.70
62 1.02 9.26 1.0E+03 1.01 8.95 9.3E+02 -0.72
63 1.01 9.43 1.3E+03 1.00 9.00 1.3E+03 -0.83
64 1.00 9.38 9.8E+02 0.99 9.05 1.0E+03 -0.97
65 1.03 9.32 1.1E+03 1.02 9.14 1.2E+03 -0.80
66 1.00 9.38 1.1E+03 1.00 9.08 1.3E+03 -0.53
67 1.03 9.45 1.2E+03 1.02 9.15 6.9E+02 -0.96
68 0.98 9.41 9.6E+02 0.97 9.15 8.3E+02 -1.04
69 1.02 9.46 1.4E+03 1.02 8.96 7.7E+02 -0.54
70 1.01 9.27 8.1E+02 1.00 9.12 9.4E+02 -0.90
71 1.02 9.29 1.2E+03 1.01 9.20 1.2E+03 -0.58
72 1.00 9.25 7.9E+02 0.99 9.15 1.1E+03 -0.68
73 0.99 9.40 9.4E+02 0.98 9.02 8.6E+02 -0.85
74 1.03 9.36 9.1E+02 1.02 9.05 1.1E+03 -0.67
75 1.00 9.32 1.1E+03 0.99 9.14 1.4E+03 -0.72
76 1.01 9.44 9.5E+02 1.00 8.96 1.0E+03 -0.49
77 0.98 9.37 8.5E+02 0.97 9.16 1.2E+03 -0.65




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/15

#5 - Destructive Physical Analysis

Number of Samples: 10

Number of Lots: 1 Number of failures: 0

Lot # Sample Result (pass/fail)

pass

pass

pass

pass

pass

pass

pass

pass

Olo|N|jo|OlD|WIN]-

pass

=
o

pass




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/27

Date after test:2018/04/24

#6 - Moisture Resistance

Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH

No. of samples: 77 Initial readings Final readings
No. of lots: 1 Capacitance uF Dl;iltpo art:;;n Il\jozhsn:: Capacitance uF D;ZS;E) ?tlc;;n Iﬁozhsn? ca(;z;?ag:c:%
- lower 0.90 5.0E+01 5.0E+01 -10.00
Spec limits
upper 1.10 10.00 20.00 10.00
minimum 0.97 9.23 7.4E+02 0.97 9.16 8.9E+02 -0.48
Measurement maximum 1.03 9.59 1.3E+03 1.03 9.39 1.6E+03 0.32
Statistics mean 1.01 9.40 1.0E+03 1.01 9.26 1.3E+03 -0.05
standard deviation 0.01 0.08 1.3E+02 0.01 0.05 1.7E+02 0.22
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 1.01 9.43 1.0E+03 1.01 9.19 9.6E+02 -0.33
2 1.01 9.30 1.0E+03 1.01 9.32 1.4E+03 -0.10
3 1.01 9.42 1.1E+03 1.01 9.20 1.4E+03 0.12
4 1.03 9.39 1.2E+03 1.03 9.25 9.8E+02 -0.09
5 1.01 9.42 1.2E+03 1.00 9.28 1.2E+03 -0.09
6 1.01 9.31 9.3E+02 1.01 9.31 1.1E+03 0.04
7 0.99 9.38 1.2E+03 0.99 9.34 1.2E+03 0.11
8 1.01 9.42 9.1E+02 1.00 9.27 1.2E+03 -0.30
9 1.02 9.38 8.4E+02 1.02 9.32 1.1E+03 -0.02
10 1.01 9.46 1.2E+03 1.01 9.23 1.1E+03 -0.42
11 1.00 9.48 8.7E+02 1.00 9.22 1.2E+03 -0.09
12 1.03 9.37 1.1E+03 1.03 9.28 1.2E+03 -0.08
13 1.00 9.49 1.0E+03 1.01 9.18 1.2E+03 0.29
14 1.02 9.40 9.2E+02 1.02 9.26 1.3E+03 -0.05
15 1.02 9.40 1.2E+03 1.01 9.29 1.2E+03 -0.43
16 0.99 9.36 8.4E+02 0.99 9.24 1.4E+03 0.03
17 1.01 9.41 1.1E+03 1.01 9.39 1.1E+03 0.08
18 1.01 9.39 9.5E+02 1.01 9.28 1.3E+03 -0.34
19 1.02 9.48 7.9E+02 1.01 9.26 1.1E+03 -0.32
20 1.01 9.43 9.4E+02 1.01 9.24 1.5E+03 -0.34
21 1.02 9.47 1.1E+03 1.02 9.29 1.3E+03 -0.27
22 1.02 9.29 8.2E+02 1.01 9.25 1.3E+03 -0.38
23 1.00 9.52 1.1E+03 1.00 9.28 1.4E+03 -0.07
24 1.00 9.30 9.3E+02 1.01 9.22 1.2E+03 0.13
A 25 1.01 9.29 1.3E+03 1.01 9.28 1.1E+03 0.01
26 1.00 9.52 9.8E+02 1.00 9.32 1.4E+03 0.22
27 1.00 9.44 9.8E+02 1.00 9.28 1.2E+03 0.16
28 1.02 9.50 1.0E+03 1.02 9.26 1.1E+03 0.16
29 1.00 9.31 8.2E+02 1.00 9.22 1.5E+03 0.09
30 0.99 9.41 1.0E+03 0.99 9.22 1.2E+03 -0.06
31 1.01 9.39 9.6E+02 1.00 9.35 1.5E+03 -0.33
32 0.99 9.47 7.4E+02 1.00 9.26 1.1E+03 0.28
33 1.01 9.33 1.2E+03 1.02 9.27 1.4E+03 0.06
34 1.01 9.36 1.1E+03 1.01 9.25 1.1E+03 -0.31
35 0.98 9.43 9.2E+02 0.98 9.28 1.3E+03 -0.29
36 1.00 9.35 1.1E+03 1.00 9.30 1.4E+03 0.15
37 1.00 9.43 1.2E+03 1.00 9.24 1.1E+03 -0.22
38 1.01 9.39 1.2E+03 1.01 9.35 1.5E+03 -0.25
39 1.00 9.27 9.2E+02 1.00 9.26 1.4E+03 0.01
40 1.00 9.27 9.5E+02 1.00 9.24 1.6E+03 -0.14
41 1.02 9.47 9.5E+02 1.02 9.28 1.3E+03 -0.05
42 1.01 9.27 1.2E+03 1.01 9.23 1.6E+03 -0.39
43 1.00 9.53 9.2E+02 0.99 9.23 1.2E+03 -0.48
44 1.00 9.48 1.2E+03 1.00 9.31 9.8E+02 0.18
45 1.02 9.38 1.1E+03 1.02 9.29 1.2E+03 -0.14
46 1.01 9.28 1.1E+03 1.01 9.23 1.3E+03 0.14
47 1.01 9.42 1.0E+03 1.01 9.34 1.3E+03 -0.33
48 1.01 9.47 1.1E+03 1.01 9.16 1.5E+03 0.18
49 0.99 9.47 1.0E+03 0.99 9.26 9.7E+02 0.28
50 1.00 9.43 1.2E+03 1.00 9.27 1.5E+03 0.27




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/27 Date after test:2018/04/24

#6 - Moisture Resistance
Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH
51 1.01 9.27 8.8E+02 1.01 9.17 1.4E+03 0.18
52 1.01 9.38 1.0E+03 1.01 9.22 1.3E+03 0.10
53 1.01 9.51 1.2E+03 1.01 9.35 1.2E+03 -0.17
54 1.00 9.40 1.0E+03 1.00 9.27 1.4E+03 -0.02
55 0.98 9.30 1.0E+03 0.99 9.21 1.3E+03 0.04
56 1.00 9.28 1.2E+03 1.00 9.34 1.3E+03 0.17
57 1.00 9.40 7.7E+02 1.00 9.26 1.1E+03 0.23
58 1.00 9.36 9.9E+02 1.00 9.28 1.1E+03 -0.07
59 1.02 9.29 9.4E+02 1.02 9.27 1.2E+03 -0.03
60 1.02 9.58 1.1E+03 1.02 9.31 1.5E+03 -0.44
61 0.99 9.35 9.1E+02 0.99 9.17 1.2E+03 -0.34
62 1.00 9.23 1.0E+03 1.00 9.30 1.6E+03 -0.02
63 1.02 9.40 8.9E+02 1.03 9.28 1.6E+03 0.23
A 64 1.01 9.39 1.1E+03 1.01 9.21 1.5E+03 -0.04

65 0.99 9.48 9.9E+02 0.99 9.18 1.5E+03 0.16
66 0.97 9.37 8.5E+02 0.97 9.28 1.2E+03 -0.37
67 1.00 9.40 8.0E+02 1.01 9.21 1.3E+03 0.06
68 0.98 9.33 1.1E+03 0.98 9.27 1.1E+03 -0.21
69 1.01 9.45 8.6E+02 1.00 9.20 1.1E+03 -0.26
70 1.01 9.38 1.0E+03 1.01 9.32 1.3E+03 0.10
71 0.99 9.30 1.2E+03 0.99 9.18 8.9E+02 -0.04
72 1.01 9.42 9.4E+02 1.02 9.26 1.2E+03 0.26
73 1.00 9.59 1.2E+03 1.00 9.21 9.8E+02 0.24
74 1.01 9.38 8.4E+02 1.02 9.25 1.3E+03 0.01
75 1.01 9.49 9.1E+02 1.01 9.39 1.1E+03 0.32
76 0.99 9.38 8.5E+02 0.99 9.29 1.5E+03 0.09
77 1.00 9.40 1.1E+03 1.00 9.34 1.2E+03 -0.28




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/29

Date after test:2018/05/24

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1|Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
. lower 0.90 5.0E+01 5.0E+00 -12.50
Spec limits
upper 1.10 10.00 20.00 12.50
minimum 0.98 9.27 2.2E+03 0.96 8.92 4.3E+03 -2.10
Measurement maximum 1.03 9.52 3.7E+03 1.01 9.09 6.0E+03 -1.82
Statistics mean 1.01 9.36 3.1E+03 0.99 9.00 5.2E+03 -1.95
standard deviation 0.01 0.06 3.6E+02 0.01 0.05 3.9E+02 0.06
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 1.03 9.48 2.7E+03 1.01 8.98 4.8E+03 -2.01
2 1.00 9.32 2.9E+03 0.98 8.95 5.2E+03 -1.95
3 1.00 9.38 3.4E+03 0.98 9.00 4.7E+03 -1.92
4 1.00 9.40 3.4E+03 0.98 9.04 5.8E+03 -2.00
5 1.02 9.38 3.0E+03 1.00 9.01 5.8E+03 -2.07
6 0.99 9.28 2.9E+03 0.97 8.98 5.6E+03 -2.03
7 1.02 9.40 3.6E+03 1.00 9.07 5.7E+03 -1.89
8 1.03 9.34 3.5E+03 1.01 8.97 4.8E+03 -2.04
9 1.03 9.42 2.8E+03 1.01 8.96 5.3E+03 -1.93
10 0.99 9.39 3.3E+03 0.97 8.99 5.1E+03 -2.01
11 1.01 9.38 3.4E+03 0.99 8.97 5.6E+03 -1.87
12 1.01 9.28 2.4E+03 0.99 9.02 5.3E+03 -1.98
13 0.99 9.42 3.3E+03 0.97 9.07 5.3E+03 -1.94
14 1.03 9.37 3.2E+03 1.01 9.08 5.7E+03 -1.92
15 1.02 9.39 3.6E+03 1.00 9.03 4.8E+03 -1.99
16 1.02 9.45 3.2E+03 1.00 9.01 5.0E+03 -2.03
17 1.01 9.29 2.8E+03 0.99 8.99 5.5E+03 -1.96
18 1.02 9.39 3.5E+03 1.00 8.95 5.1E+03 -1.95
19 1.00 9.32 2.8E+03 0.98 8.95 5.2E+03 -1.86
20 1.00 9.36 2.7E+03 0.98 9.01 5.8E+03 -1.88
21 1.00 9.32 3.2E+03 0.98 9.01 4.9E+03 -2.00
22 0.98 9.44 2.9E+03 0.96 8.96 4.8E+03 -1.87
23 1.01 9.34 3.1E+03 0.99 9.00 5.3E+03 -2.10
24 0.99 9.27 3.4E+03 0.97 8.98 4.4E+03 -1.96
A 25 1.01 9.37 3.3E+03 0.99 9.00 5.1E+03 -2.00
26 1.01 9.47 3.4E+03 0.99 9.03 5.0E+03 -1.88
27 1.01 9.42 3.6E+03 0.99 8.94 5.3E+03 -1.88
28 1.00 9.52 3.6E+03 0.98 9.08 4.8E+03 -2.04
29 1.01 9.38 2.8E+03 0.99 8.96 5.2E+03 -1.94
30 0.99 9.31 2.8E+03 0.97 9.05 5.2E+03 -2.01
31 1.02 9.31 3.7E+03 1.00 9.00 5.3E+03 -1.94
32 1.01 9.47 3.3E+03 0.99 8.94 5.5E+03 -2.02
33 1.00 9.32 3.1E+03 0.98 8.92 5.3E+03 -1.99
34 1.01 9.33 3.5E+03 0.99 8.97 4.8E+03 -1.89
35 1.00 9.36 3.3E+03 0.98 8.97 5.0E+03 -1.92
36 1.02 9.37 3.0E+03 1.00 9.07 6.0E+03 -2.00
37 1.00 9.34 2.6E+03 0.98 8.96 5.3E+03 -1.98
38 1.02 9.32 2.7E+03 1.00 8.99 5.2E+03 -1.98
39 0.99 9.34 2.6E+03 0.97 9.03 5.3E+03 -1.97
40 1.03 9.40 2.4E+03 1.01 8.92 5.2E+03 -1.93
41 1.01 9.33 2.7E+03 0.99 9.03 4.3E+03 -2.03
42 0.99 9.30 3.1E+03 0.97 8.95 5.2E+03 -1.95
43 1.02 9.34 3.6E+03 1.00 8.99 4.6E+03 -1.90
44 1.01 9.33 3.3E+03 0.99 9.02 4.4E+03 -2.00
45 1.00 9.27 2.6E+03 0.98 9.05 5.2E+03 -1.91
46 0.99 9.41 3.2E+03 0.97 8.94 5.1E+03 -1.95
47 1.01 9.36 3.6E+03 0.99 8.97 6.0E+03 -1.87
48 0.99 9.39 3.6E+03 0.97 8.93 5.2E+03 -1.93
49 1.00 9.38 3.1E+03 0.98 9.04 5.2E+03 -1.91
50 1.02 9.49 3.3E+03 1.00 9.00 5.2E+03 -1.96




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/29 Date after test:2018/05/24

#7 - Biased Humidity
Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV
51 1.00 9.29 3.0E+03 0.98 9.09 5.5E+03 -1.85
52 1.01 9.38 2.7E+03 1.00 8.94 4.9E+03 -1.82
53 1.01 9.32 2.4E+03 0.99 8.99 5.2E+03 -1.94
54 1.01 9.28 3.1E+03 0.99 8.93 5.2E+03 -1.95
55 1.00 9.41 3.1E+03 0.98 8.99 4.7E+03 -1.95
56 0.99 9.40 3.3E+03 0.97 8.94 4.6E+03 -2.01
57 1.00 9.28 3.0E+03 0.98 8.93 4.7E+03 -2.04
58 1.03 9.28 3.4E+03 1.01 8.92 5.1E+03 -2.04
59 1.00 9.31 2.8E+03 0.98 8.98 4.4E+03 -1.89
60 1.00 9.32 3.2E+03 0.98 9.08 4.8E+03 -1.95
61 1.00 9.39 3.5E+03 0.98 9.01 5.4E+03 -1.98
62 1.00 9.33 2.7E+03 0.98 9.04 4.8E+03 -1.87
63 1.03 9.37 3.2E+03 1.01 9.02 5.4E+03 -1.89
A 64 1.03 9.39 3.4E+03 1.01 8.96 5.4E+03 -1.94

65 1.03 9.28 3.5E+03 1.01 8.92 5.2E+03 -1.88
66 1.03 9.39 3.1E+03 1.01 8.95 4.8E+03 -1.86
67 1.03 9.32 3.6E+03 1.01 9.00 5.6E+03 -2.02
68 1.01 9.32 3.5E+03 0.99 9.05 5.6E+03 -1.95
69 0.98 9.34 2.5E+03 0.96 9.09 4.8E+03 -2.07
70 1.03 9.35 3.3E+03 1.01 9.01 5.5E+03 -2.00
71 1.00 9.42 2.6E+03 0.98 9.00 4.9E+03 -1.97
72 1.03 9.30 2.2E+03 1.01 9.02 4.5E+03 -1.97
73 1.02 9.36 3.2E+03 1.00 8.96 5.5E+03 -1.82
74 1.03 9.36 3.4E+03 1.01 9.04 5.5E+03 -1.97
75 1.01 9.41 3.7E+03 0.99 9.03 5.7E+03 -2.01
76 1.01 9.39 3.2E+03 0.99 9.06 5.6E+03 -2.07
77 1.02 9.52 3.3E+03 1.00 8.98 4.4E+03 -1.84




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Date before test:2018/03/29 Date after test:2018/05/24
#7 - Biased Humidity
Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 0.90 5.0E+01 5.0E+00 -12.50
Spec limits
upper 1.10 10.00 20.00 12.50
minimum 0.98 9.29 9.1E+02 0.96 8.88 1.8E+03 -2.65
Measurement maximum 1.04 9.49 1.4E+03 1.03 9.15 2.8E+03 -0.96
Statistics mean 1.01 9.36 1.2E+03 0.99 9.01 2.2E+03 -1.88
standard deviation 0.01 0.04 1.1E+02 0.01 0.07 2.0E+02 0.44
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 0.99 9.41 9.5E+02 0.97 9.05 2.1E+03 -1.99
2 1.00 9.33 1.3E+03 0.99 9.09 2.3E+03 -1.04
3 1.01 9.37 1.3E+03 0.99 9.00 2.1E+03 -1.76
4 1.03 9.34 1.1E+03 1.01 9.06 1.9E+03 -1.59
5 1.01 9.35 1.2E+03 0.99 9.00 2.1E+03 -1.75
6 1.01 9.29 1.3E+03 0.99 9.03 2.4E+03 -2.26
7 1.00 9.47 1.3E+03 0.99 9.04 2.4E+03 -1.39
8 1.02 9.32 1.2E+03 1.00 9.03 1.8E+03 -2.17
9 1.01 9.30 1.2E+03 0.99 9.02 2.3E+03 -2.45
10 1.02 9.40 1.3E+03 1.01 9.00 2.5E+03 -1.13
11 1.00 9.41 1.2E+03 0.98 9.10 2.1E+03 -2.58
12 1.02 9.39 9.9E+02 1.01 9.04 2.5E+03 -1.24
13 1.00 9.30 1.1E+03 0.99 9.03 2.1E+03 -1.78
14 1.01 9.32 1.3E+03 0.99 9.01 2.3E+03 -2.36
15 1.00 9.33 1.1E+03 0.98 8.94 2.7E+03 -2.16
16 1.04 9.37 1.2E+03 1.01 9.15 2.2E+03 -2.35
17 1.00 9.34 1.2E+03 0.99 8.99 2.4E+03 -1.30
18 1.01 9.35 9.4E+02 0.99 8.91 2.1E+03 -2.46
19 0.99 9.33 1.1E+03 0.97 8.99 2.2E+03 -1.73
20 1.04 9.31 1.2E+03 1.02 8.93 2.1E+03 -1.72
21 1.01 9.33 1.2E+03 0.99 9.07 2.1E+03 -2.58
22 0.99 9.38 1.3E+03 0.96 8.94 2.4E+03 -2.30
23 1.01 9.39 1.2E+03 1.00 8.96 2.3E+03 -1.39
24 1.02 9.38 1.3E+03 1.00 9.01 2.2E+03 -1.88
A 25 1.00 9.36 1.1E+03 0.98 9.00 2.0E+03 -1.54
26 1.00 9.42 1.3E+03 0.99 9.08 2.2E+03 -1.04
27 0.98 9.36 1.3E+03 0.97 9.02 1.9E+03 -1.64
28 1.01 9.39 1.4E+03 0.99 9.02 2.1E+03 -2.64
29 1.02 9.33 1.4E+03 1.01 8.99 2.4E+03 -1.81
30 1.01 9.37 1.0E+03 0.99 8.90 2.1E+03 -1.72
31 0.99 9.39 1.3E+03 0.98 8.94 2.1E+03 -1.29
32 1.01 9.37 1.0E+03 1.00 9.14 2.0E+03 -1.43
33 1.03 9.29 1.3E+03 1.01 9.02 2.4E+03 -1.69
34 1.00 9.40 1.2E+03 0.99 9.06 2.4E+03 -1.71
35 1.02 9.31 1.2E+03 1.00 8.98 2.3E+03 -1.36
36 1.01 9.34 9.1E+02 0.99 9.00 2.2E+03 -1.86
37 1.03 9.39 1.1E+03 1.01 8.93 2.4E+03 -1.82
38 0.99 9.38 1.1E+03 0.97 9.01 2.2E+03 -2.01
39 1.03 9.39 1.1E+03 1.00 9.02 2.2E+03 -2.24
40 1.00 9.31 1.2E+03 0.98 9.00 2.1E+03 -2.09
41 1.02 9.30 1.1E+03 0.99 8.93 2.3E+03 -2.54
42 1.00 9.35 1.2E+03 0.98 8.91 2.1E+03 -2.40
43 1.01 9.37 1.0E+03 0.99 9.08 2.3E+03 -2.65
44 1.01 9.34 1.3E+03 1.00 9.01 1.9E+03 -1.67
45 1.02 9.34 1.2E+03 1.00 8.96 2.3E+03 -1.65
46 1.00 9.37 1.2E+03 0.97 9.09 2.0E+03 -2.54
47 1.01 9.35 1.2E+03 0.99 8.93 2.2E+03 -2.02
48 0.99 9.36 1.2E+03 0.97 9.04 2.3E+03 -1.32
49 1.00 9.29 1.2E+03 0.99 8.98 2.3E+03 -1.89
50 1.01 9.49 1.2E+03 0.98 9.09 2.2E+03 -2.23




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/29

Date after test:2018/05/24

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V

51 1.02 9.32 1.1E+03 1.00 9.15 2.4E+03 -2.06
52 1.00 9.43 1.1E+03 0.99 8.91 2.3E+03 -1.60
53 1.03 9.40 1.0E+03 1.01 8.93 2.4E+03 -2.10
54 1.01 9.35 1.1E+03 1.00 8.94 2.2E+03 -1.47
55 1.02 9.32 1.4E+03 1.00 8.97 2.3E+03 -1.93
56 1.04 9.37 1.0E+03 1.02 8.92 2.8E+03 -2.04
57 1.01 9.32 1.1E+03 1.00 8.93 2.2E+03 -1.62
58 1.04 9.34 1.2E+03 1.02 8.92 1.9E+03 -1.59
59 0.99 9.31 1.3E+03 0.97 9.00 2.1E+03 -2.11
60 0.99 9.39 1.1E+03 0.97 9.07 2.2E+03 -1.94
61 1.02 9.40 1.3E+03 1.00 9.00 2.4E+03 -2.52
62 1.00 9.40 1.2E+03 0.99 9.12 2.5E+03 -1.09
63 1.01 9.39 1.2E+03 1.00 9.01 2.1E+03 -1.80
64 0.98 9.31 1.2E+03 0.96 9.06 2.1E+03 -2.22
65 1.01 9.38 9.9E+02 0.99 8.88 1.8E+03 -2.26
66 1.00 9.35 1.2E+03 0.98 9.08 1.8E+03 -1.91
67 1.03 9.34 1.3E+03 1.01 9.10 2.4E+03 -2.03
68 1.02 9.31 1.1E+03 1.00 8.91 1.9E+03 -1.48
69 1.04 9.37 9.4E+02 1.03 8.93 2.3E+03 -0.96
70 1.01 9.44 1.1E+03 0.99 8.91 2.5E+03 -1.70
71 0.99 9.40 1.2E+03 0.98 9.07 2.2E+03 -1.48
72 1.02 9.42 1.3E+03 1.01 9.02 2.2E+03 -1.28
73 1.02 9.36 1.3E+03 1.00 9.03 2.3E+03 -2.41
74 1.00 9.41 1.2E+03 0.97 9.00 2.3E+03 -2.58
75 0.98 9.38 1.3E+03 0.96 9.07 2.4E+03 -2.17
76 1.02 9.35 1.1E+03 1.00 9.11 2.6E+03 -2.01
77 1.01 9.34 1.1E+03 0.99 9.02 2.4E+03 -2.29




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Date before test:2018/03/30 Date after test:2018/05/25
#8 - Operational Life
Test conditions : 7000hr ,125deg C , 1.5WV
No. of samples: 77 Initial readings Final readings
No. of lots: 1 Capacitance uF D;S;IE) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) ?t:;)n I,\Fjozhsn(]: caﬁzgg:c:%
- lower 0.90 5.0E+01 5.0E+00 -12.50
Spec limits
upper 1.10 10.00 20.00 12.50
minimum 0.90 8.88 4.0E+03 0.87 7.99 3.0E+03 -3.60
Measurement maximum 0.95 9.00 5.5E+03 0.94 8.25 4.2E+03 -1.08
Statistics mean 0.92 8.94 4.9E+03 0.90 8.12 3.6E+03 -2.39
standard deviation 0.01 0.03 3.2E+02 0.01 0.06 3.1E+02 0.60
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 0.92 8.96 5.0E+03 0.91 8.10 3.4E+03 -1.67
2 0.92 8.96 4.3E+03 0.89 8.11 4.0E+03 -3.24
3 0.92 8.88 5.3E+03 0.90 8.05 3.8E+03 -2.21
4 0.94 8.95 4.6E+03 0.92 8.06 3.1E+03 -1.69
5 0.94 8.93 4.8E+03 0.92 8.17 3.5E+03 -2.30
6 0.91 8.91 5.1E+03 0.89 8.02 3.4E+03 -2.28
7 0.94 8.91 4.9E+03 0.92 8.05 3.5E+03 -2.05
8 0.92 8.95 4.5E+03 0.90 8.12 3.5E+03 -2.35
9 0.91 8.97 4.5E+03 0.89 8.07 3.4E+03 -2.35
10 0.92 8.88 5.2E+03 0.89 8.22 3.8E+03 -2.60
11 0.92 8.89 4.5E+03 0.90 8.16 3.7E+03 -2.22
12 0.95 8.94 4.9E+03 0.91 8.07 4.1E+03 -3.43
13 0.93 8.93 4.8E+03 0.91 8.13 3.7E+03 -2.16
14 0.93 8.91 4.7E+03 0.91 8.07 3.8E+03 -2.67
15 0.91 8.92 4.8E+03 0.90 8.14 3.7E+03 -1.34
16 0.91 8.97 5.0E+03 0.89 7.99 3.3E+03 -2.33
17 0.94 8.98 4.6E+03 0.92 8.07 3.6E+03 -2.11
18 0.93 8.92 5.5E+03 0.90 8.12 3.2E+03 -2.55
19 0.90 8.89 5.2E+03 0.87 8.22 3.2E+03 -3.60
20 0.91 8.91 4.7E+03 0.89 8.25 4.0E+03 -2.58
21 0.93 8.93 4.8E+03 0.90 8.15 3.8E+03 -2.95
22 0.91 8.95 5.1E+03 0.90 8.25 3.6E+03 -1.83
23 0.90 8.95 5.0E+03 0.87 8.14 3.5E+03 -3.40
24 0.92 8.94 5.2E+03 0.90 8.07 3.5E+03 -2.61
A 25 0.91 8.93 4.8E+03 0.89 8.07 3.7E+03 -2.13
26 0.93 8.99 4.6E+03 0.92 8.10 3.9E+03 -1.69
27 0.92 8.94 4.8E+03 0.90 8.13 3.2E+03 -2.37
28 0.92 8.92 5.3E+03 0.91 8.09 3.4E+03 -1.19
29 0.92 8.98 4.5E+03 0.90 8.02 4.1E+03 -2.04
30 0.92 8.94 5.2E+03 0.90 8.17 3.8E+03 -2.46
31 0.92 8.92 4.8E+03 0.90 8.10 3.5E+03 -1.91
32 0.92 8.93 4.8E+03 0.91 8.03 4.2E+03 -1.16
33 0.92 8.97 5.1E+03 0.90 8.06 3.3E+03 -2.88
34 0.91 8.98 5.2E+03 0.90 8.10 3.9E+03 -1.16
35 0.91 8.91 5.1E+03 0.88 8.05 3.5E+03 -2.98
36 0.93 8.94 4.8E+03 0.90 8.16 3.2E+03 -3.43
37 0.92 8.93 5.0E+03 0.89 8.10 3.5E+03 -3.48
38 0.92 8.91 4.0E+03 0.91 8.12 3.6E+03 -1.26
39 0.92 8.93 5.0E+03 0.89 8.19 3.5E+03 -2.85
40 0.94 8.94 5.3E+03 0.91 8.12 3.8E+03 -2.84
41 0.92 8.97 4.5E+03 0.90 8.19 4.0E+03 -2.11
42 0.93 9.00 5.4E+03 0.90 8.22 3.4E+03 -2.40
43 0.93 8.92 4.9E+03 0.90 8.09 3.6E+03 -2.59
44 0.91 8.95 4.9E+03 0.89 8.15 3.8E+03 -2.34
45 0.91 8.90 5.3E+03 0.89 8.17 4.0E+03 -2.54
46 0.91 8.92 5.3E+03 0.89 8.06 3.7E+03 -2.13
47 0.93 8.90 4.4E+03 0.91 8.10 3.8E+03 -2.35
48 0.92 8.90 5.3E+03 0.90 8.05 4.2E+03 -2.62
49 0.92 8.93 5.0E+03 0.90 8.04 3.7E+03 -2.36
50 0.93 8.94 4.4E+03 0.91 8.18 3.0E+03 -2.20




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/30

Date after test:2018/05/25

#8 - Operational Life

Test conditions : 10

00hr ,125deg C , 1.5WV

51 0.93 8.97 4.2E+03 0.91 8.16 3.8E+03 -2.09
52 0.90 8.94 4.8E+03 0.88 8.07 3.9E+03 -2.49
53 0.91 8.93 4.6E+03 0.89 8.08 3.7E+03 -2.96
54 0.92 8.94 5.5E+03 0.89 8.12 3.1E+03 -2.59
55 0.93 8.89 5.1E+03 0.91 8.06 3.2E+03 -2.14
56 0.92 8.90 4.9E+03 0.89 8.16 3.1E+03 -2.90
57 0.92 8.92 4.7E+03 0.91 8.10 3.4E+03 -1.49
58 0.92 8.99 4.8E+03 0.90 8.17 3.0E+03 -2.02
59 0.92 8.92 4.5E+03 0.91 8.15 3.7E+03 -1.08
60 0.93 8.98 4.8E+03 0.91 8.20 3.9E+03 -2.03
61 0.94 8.95 5.2E+03 0.92 8.08 3.4E+03 -1.95
62 0.92 8.94 5.1E+03 0.90 8.20 3.7E+03 -1.82
63 0.94 8.95 5.1E+03 0.93 8.06 3.3E+03 -1.85
64 0.92 9.00 4.1E+03 0.89 8.09 3.0E+03 -2.63
65 0.90 8.91 5.1E+03 0.88 8.06 3.6E+03 -2.84
66 0.92 8.90 5.2E+03 0.90 8.23 3.0E+03 -2.16
67 0.90 8.98 4.8E+03 0.88 8.10 3.3E+03 -2.49
68 0.92 8.96 4.5E+03 0.89 8.19 3.1E+03 -3.38
69 0.92 8.90 4.7E+03 0.89 8.13 4.2E+03 -3.22
70 0.92 8.93 4.7E+03 0.89 8.14 3.2E+03 -2.73
71 0.93 8.95 4.6E+03 0.90 8.15 3.9E+03 -3.28
72 0.93 8.91 4.8E+03 0.90 8.18 3.2E+03 -3.06
73 0.92 8.96 4.6E+03 0.90 8.11 3.7E+03 -1.70
74 0.92 8.92 4.9E+03 0.90 8.11 3.5E+03 -2.47
75 0.92 8.95 4.7E+03 0.89 8.15 3.8E+03 -2.49
76 0.92 9.00 5.1E+03 0.89 8.16 3.4E+03 -3.47
77 0.94 8.94 5.0E+03 0.91 8.08 3.6E+03 -2.90




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

#9 - External Visual Examination

Number of Samples: 812
Number of Lots: 1

Number of failures: 0

Lot # Test No. Result (pass/fail)
3 pass
4 pass
5 pass
6 pass
7-1 pass
7-2 pass
8 pass
10 pass
12-1 pass
12-2 pass
12-3 pass
A 13 pass
14 pass
15 pass
16 pass
17 pass
18 pass
18 pass
18 pass
19 pass
21 pass
22 pass
23 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/17

#10 - Physical Dimensions

Number of Samples: 30

Readings at Room Temp: 25C

Number of Lots: 1 L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
- lower 1.50 0.70 0.70 0.20 0.20 0.50
Spec limits
upper 1.70 0.90 0.90 0.50 0.50
minimum 1.65 0.86 0.85 0.32 0.29 0.95
Measurement maximum 1.69 0.87 0.86 0.37 0.37 1.01
Statistics mean 1.67 0.87 0.86 0.34 0.34 0.97
standard deviation 0.01 0.00 0.00 0.01 0.02 0.02
Presence of failures in spec in spec in spec in spec in spec in spec
Sample L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
1 1.67 0.87 0.86 0.33 0.36 1.00
2 1.66 0.87 0.86 0.34 0.33 0.98
3 1.67 0.87 0.86 0.34 0.36 0.99
4 1.68 0.87 0.86 0.34 0.34 0.96
5 1.68 0.87 0.86 0.35 0.35 0.96
6 1.67 0.87 0.86 0.32 0.34 0.95
7 1.68 0.87 0.86 0.33 0.29 0.98
8 1.67 0.87 0.86 0.35 0.33 0.98
9 1.68 0.87 0.86 0.36 0.36 0.97
10 1.67 0.87 0.86 0.37 0.33 0.96
11 1.68 0.87 0.86 0.34 0.36 0.95
12 1.68 0.87 0.86 0.35 0.36 0.96
13 1.67 0.87 0.86 0.32 0.32 0.99
14 1.67 0.87 0.86 0.32 0.36 0.97
Measurements 15 1.66 0.86 0.86 0.36 0.35 0.99
16 1.68 0.87 0.86 0.33 0.35 0.96
17 1.67 0.87 0.86 0.34 0.35 0.99
18 1.67 0.87 0.86 0.36 0.32 0.97
19 1.68 0.87 0.86 0.36 0.33 0.99
20 1.67 0.86 0.86 0.34 0.32 0.96
21 1.67 0.87 0.86 0.35 0.35 0.98
22 1.67 0.87 0.86 0.35 0.34 0.97
23 1.65 0.87 0.86 0.34 0.35 0.99
24 1.67 0.87 0.86 0.32 0.35 0.98
25 1.68 0.87 0.85 0.36 0.35 0.97
26 1.68 0.87 0.86 0.35 0.35 1.01
27 1.67 0.87 0.86 0.35 0.33 0.97
28 1.67 0.87 0.85 0.33 0.37 1.00
29 1.69 0.87 0.85 0.35 0.36 0.98
30 1.68 0.87 0.86 0.34 0.35 0.96




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Date before test:2018/03/27 Date after test:2018/04/03

#12 Resistance to solvents

Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by volume) of mineral sperits
, 25deg C 3min immersion

test conditions B : terpene defluxer, 25deg C 3min immersion

test conditions C : 42 parts(by volume) of water and 1 part (by volume) of propylene glycol
monomethylether and 1 part (by volume) of monoethanolamine, 63-70deg C 3min immersion

Number of Samples: 5
Number of Lots: 1

Number of Samples: 5

Number of Lots: 1 Number of failures: 0

1 No Failure
2 No Failure
A 3 No Failure
4 No Failure
5 No Failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/21

Date after test:2018/04/09

#13 - Mechanical Shock

Test conditions : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 orientations

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
o lower 0.90 5.0E+01 0.90 5.0E+01
Spec limits
upper 1.10 10.00 1.10 10.00
minimum 0.98 9.17 2.6E+03 0.94 8.57 3.8E+03 -5.10
Measurement maximum 1.02 9.31 3.5E+03 0.98 8.76 4.7E+03 -4.50
Statistics mean 1.00 9.24 3.1E+03 0.95 8.67 4.3E+03 -4.94
standard deviation 0.01 0.04 2.4E+02 0.01 0.05 2.8E+02 0.17
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt?) iti)zn ll\jozhsn? Capacitance uF D;ZSCISJ ?t:;n ISOZhSrT(]: E:;:gfa:ce %
1 1.00 9.22 3.4E+03 0.95 8.65 4.6E+03 -5.05
2 1.01 9.19 3.0E+03 0.96 8.64 4.2E+03 -5.05
3 1.00 9.27 2.6E+03 0.95 8.70 4.3E+03 -4.99
4 0.99 9.25 3.0E+03 0.94 8.68 4.0E+03 -5.07
5 1.02 9.25 3.0E+03 0.97 8.66 4.1E+03 -4.90
6 1.01 9.23 3.5E+03 0.96 8.63 4.2E+03 -5.05
7 1.00 9.22 2.8E+03 0.95 8.68 4.3E+03 -4.92
8 1.00 9.19 3.4E+03 0.95 8.65 4.1E+03 -4.91
9 1.00 9.22 2.8E+03 0.95 8.57 4.2E+03 -4.75
10 1.00 9.30 3.1E+03 0.95 8.60 4.5E+03 -5.08
11 1.01 9.22 2.8E+03 0.96 8.59 4.6E+03 -4.96
12 1.00 9.25 3.3E+03 0.95 8.65 4.6E+03 -4.98
13 1.00 9.28 3.3E+03 0.95 8.76 4.3E+03 -4.70
14 1.00 9.19 3.0E+03 0.95 8.69 3.8E+03 -5.10
A 15 0.98 9.19 3.1E+03 0.94 8.72 4.7E+03 -4.68
16 1.00 9.26 3.2E+03 0.95 8.65 3.9E+03 -5.10
17 1.01 9.24 3.1E+03 0.96 8.65 4.5E+03 -5.01
18 0.99 9.24 3.4E+03 0.94 8.69 3.9E+03 -5.01
19 1.00 9.27 2.9E+03 0.95 8.65 4.1E+03 -5.10
20 0.99 9.30 3.0E+03 0.94 8.71 4.5E+03 -4.86
21 1.00 9.17 3.2E+03 0.95 8.65 3.8E+03 -5.09
22 1.02 9.21 3.1E+03 0.97 8.69 4.5E+03 -4.50
23 1.00 9.21 3.0E+03 0.95 8.74 3.9E+03 -5.08
24 0.99 9.25 3.1E+03 0.95 8.67 3.9E+03 -4.68
25 1.00 9.28 3.4E+03 0.95 8.64 4.3E+03 -5.04
26 1.01 9.31 3.1E+03 0.96 8.71 4.5E+03 -4.54
27 1.02 9.29 3.5E+03 0.97 8.68 4.6E+03 -5.04
28 1.02 9.27 3.1E+03 0.97 8.73 4.6E+03 -5.05
29 1.01 9.27 3.3E+03 0.96 8.69 4.0E+03 -4.81
30 1.00 9.22 2.7E+03 0.95 8.76 4.1E+03 -5.03




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/15

Date after test:2018/03/29

#14 - Vibration

Test conditions : 5g's for 20min, 12 cycles each of 3 orientations, test frequency 10 - 2000Hz

No. of samples: 30 Initial readings Final readings
No. of lots: 1 Capacitance uF Dl;iltpo art:;;n Il\jozhsn:: Capacitance uF D;ZS;E) ?tlc;;n Iﬁozhsn? ca(;z;?ag:c:%
- lower 0.90 5.0E+01 0.90 5.0E+01
Spec limits
upper 1.10 10.00 1.10 10.00
minimum 1.00 9.16 2.7E+03 0.99 8.66 3.7E+03 -1.11
Measurement maximum 1.04 9.38 3.0E+03 1.03 8.79 4.5E+03 -0.99
Statistics mean 1.02 9.27 2.9E+03 1.00 8.73 4.1E+03 -1.07
standard deviation 0.01 0.05 7.6E+01 0.01 0.03 2.4E+02 0.04
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt'?) ?ti)zn ll\jozhsn? Capacitance uF D;ZSCISJ a;t:)zn ISOZhSrT(]: E:;:(Sfa:ce %
1 1.02 9.25 2.8E+03 1.01 8.78 4.5E+03 -1.07
2 1.01 9.25 2.8E+03 1.00 8.70 3.8E+03 -1.10
3 1.01 9.38 2.9E+03 1.00 8.71 4.4E+03 -1.06
4 1.03 9.28 2.7E+03 1.01 8.71 4.0E+03 -1.10
5 1.00 9.28 3.0E+03 0.99 8.72 3.8E+03 -1.11
6 1.01 9.34 2.8E+03 1.00 8.71 4.3E+03 -0.99
7 1.02 9.26 2.9E+03 1.01 8.70 4.2E+03 -1.07
8 1.03 9.25 3.0E+03 1.02 8.73 4.2E+03 -1.09
9 1.02 9.28 2.9E+03 1.01 8.75 3.9E+03 -1.08
10 1.01 9.25 2.9E+03 1.00 8.76 4.2E+03 -1.09
11 1.04 9.23 2.9E+03 1.03 8.76 4.0E+03 -1.10
12 1.01 9.24 3.0E+03 1.00 8.68 4.4E+03 -1.00
13 1.03 9.30 3.0E+03 1.02 8.79 4.2E+03 -1.10
14 1.03 9.36 2.8E+03 1.02 8.75 4.2E+03 -1.10
A 15 1.00 9.25 2.9E+03 0.99 8.68 3.8E+03 -0.99
16 1.00 9.25 2.8E+03 0.99 8.66 4.1E+03 -1.01
17 1.00 9.30 2.9E+03 0.99 8.74 4.0E+03 -1.07
18 1.00 9.30 2.9E+03 0.99 8.70 4.5E+03 -1.06
19 1.02 9.29 2.7E+03 1.01 8.78 3.9E+03 -1.02
20 1.03 9.24 2.8E+03 1.02 8.71 4.1E+03 -1.10
21 1.02 9.27 2.8E+03 1.01 8.74 3.9E+03 -1.08
22 1.02 9.22 2.9E+03 1.01 8.72 4.5E+03 -1.05
23 1.01 9.26 3.0E+03 1.00 8.67 3.8E+03 -1.00
24 1.01 9.27 2.8E+03 1.00 8.71 3.8E+03 -1.02
25 1.01 9.29 2.8E+03 1.00 8.68 4.4E+03 -1.07
26 1.01 9.29 2.8E+03 1.00 8.75 4.1E+03 -1.08
27 1.00 9.16 3.0E+03 0.99 8.76 3.8E+03 -1.10
28 1.01 9.16 2.9E+03 1.00 8.70 3.7E+03 -1.10
29 1.03 9.36 2.9E+03 1.02 8.78 4.5E+03 -1.07
30 1.01 9.26 3.0E+03 1.00 8.72 3.9E+03 -1.11




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/29

Date after test:2018/04/19

#15 - Resistance to Soldering Heat

Test Conditions : soldering , 260C 10sec immersion

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result
1 No failure
2 No failure
3 No failure
4 No failure
5 No failure
6 No failure
7 No failure
8 No failure
9 No failure

10 No failure
11 No failure
12 No failure
13 No failure
14 No failure
15 No failure
A 16 No failure
17 No failure
18 No failure
19 No failure
20 No failure
21 No failure
22 No failure
23 No failure
24 No failure
25 No failure
26 No failure
27 No failure
28 No failure
29 No failure
30 No failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/23

Date after test:2018/04/27

#16 - Thermal Shock

Test conditions : 300Cycles (-55deg C to 125deg C) , Maximum transfer time 20sec , keeping time 15min

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
- lower 0.90 5.0E+01 5.0E+01 -10.00
Spec limits
upper 1.10 10.00 10.00 10.00
minimum 0.99 9.16 2.9E+03 0.96 9.11 2.7E+03 -2.92
Measurement maximum 1.04 9.35 3.5E+03 1.01 9.24 3.2E+03 -2.68
Statistics mean 1.01 9.25 3.1E+03 0.98 9.17 3.0E+03 -2.79
standard deviation 0.01 0.05 1.5E+02 0.01 0.03 1.3E+02 0.06
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C ) Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF())r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 1.00 9.18 3.1E+03 0.97 9.15 2.9E+03 -2.71
2 1.02 9.35 3.0E+03 0.99 9.18 2.7E+03 -2.77
3 0.99 9.20 3.2E+03 0.96 9.16 3.1E+03 -2.76
4 1.01 9.24 2.9E+03 0.98 9.12 2.9E+03 -2.78
5 1.01 9.24 3.3E+03 0.98 9.21 2.9E+03 -2.78
6 1.01 9.21 3.3E+03 0.98 9.15 2.9E+03 -2.86
7 1.01 9.31 3.2E+03 0.98 9.18 2.8E+03 -2.74
8 0.99 9.22 3.0E+03 0.97 9.16 3.2E+03 -2.83
9 1.01 9.18 3.3E+03 0.99 9.18 3.0E+03 -2.79
10 1.01 9.22 3.3E+03 0.98 9.11 2.9E+03 -2.86
11 0.99 9.29 3.0E+03 0.96 9.17 2.9E+03 -2.73
12 1.00 9.29 3.3E+03 0.97 9.16 2.9E+03 -2.81
13 1.03 9.25 3.0E+03 1.01 9.21 2.8E+03 -2.68
14 1.00 9.31 3.0E+03 0.97 9.21 2.8E+03 -2.77
A 15 1.03 9.21 3.3E+03 1.00 9.14 2.9E+03 -2.77
16 1.03 9.34 2.9E+03 1.00 9.19 3.1E+03 -2.83
17 1.02 9.33 3.2E+03 0.99 9.16 2.8E+03 -2.84
18 1.00 9.17 3.4E+03 0.97 9.16 3.2E+03 -2.69
19 1.00 9.21 3.2E+03 0.97 9.11 2.9E+03 -2.79
20 1.03 9.24 3.3E+03 1.00 9.14 2.8E+03 -2.80
21 1.02 9.21 3.2E+03 0.99 9.17 3.1E+03 -2.76
22 1.00 9.16 3.1E+03 0.97 9.17 2.9E+03 -2.82
23 0.99 9.19 3.1E+03 0.96 9.21 2.8E+03 -2.74
24 1.04 9.28 3.5E+03 1.01 9.17 3.1E+03 -2.73
25 1.01 9.27 2.9E+03 0.98 9.14 3.1E+03 -2.72
26 1.02 9.27 3.1E+03 0.99 9.24 3.0E+03 -2.81
27 1.01 9.21 3.0E+03 0.98 9.14 3.2E+03 -2.77
28 1.02 9.30 3.3E+03 0.99 9.21 3.0E+03 -2.84
29 1.00 9.28 3.1E+03 0.97 9.24 2.9E+03 -2.89
30 1.01 9.23 2.9E+03 0.98 9.20 3.1E+03 -2.92




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/06 Date after test:2018/04/10

#17 - ESD Test

Test conditions : charge capacitor 150pF, discharge resistor 20000hm

Number of Sam.ples: 15 Greatest Breakdown Voltage with no failures
Number of Lots: 1
SLT; kgdeown Sample Result (pass/fail)
1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
min 1kV D.C. 8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/21

#18 - Solderability

Test conditions : 1.soldering 235C 5sec immersion, 2.soldering 235C 5sec immersion, 3.soldering 260C 120sec immersion

mﬂmgg: gI fgtzpzlles. 45 Number of failures: 0
Test No. Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

1 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

2 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

3 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/27

#19 - Electrical Characterization

Test conditions : 1+/-0.1KHz, 1+/-0.2Vrms

Number of Samples: 30

Readings at Room Temp: 25C

at Min Operating Temperature: -55C

at Max Operating Temperature: 125C

Number of Lots: 1 Capacitance Dissipation IR 25C Capacitance Dissipation [Change in Capacitance Dissipation IR 125C Mohm Change in
uF Factor % Mohm uF Factor % [capacitance % uF Factor % capacitance %
- lower 0.90 5.0E+01 -15.00 5.0E+00 -15.00
Spec limits
upper 1.10 10.00 15.00 15.00
minimum 1.02 9.55 2.4E+03 0.96 17.66 -6.26 0.88 1.58 3.0E+01 -14.44
Measurement maximum 1.09 9.76 2.5E+03 1.04 18.35 -4.39 0.96 1.93 4.2E+01 -11.16
tatistic mean 1.06 9.66 2.4E+03 1.00 18.02 -5.30 0.92 1.78 3.6E+01 -12.91
standard deviation 0.02 0.05 3.5E+01 0.02 0.19 0.50 0.02 0.08 3.0E+00 0.85
Presence of failures in spec in spec in spec in spec in spec in spec in spec in spec in spec in spec
Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation Change in
Measurements Sample ” uF Facg)r % Mohm ” uF Facg)r % capacita?nce % ” uF Facg)r % IR 125C Mohm capacita?nce %
1 1.06 9.61 2.4E+03 1.01 17.87 -5.42 0.93 1.79 3.1E+01 -12.33
2 1.05 9.62 2.5E+03 0.99 17.85 -5.72 0.91 1.75 3.6E+01 -12.98
3 1.08 9.58 2.4E+03 1.03 17.95 -4.70 0.94 1.74 3.7E+01 -12.97
4 1.08 9.67 2.4E+03 1.02 18.02 -5.66 0.95 1.82 3.9E+01 -12.43
5 1.06 9.69 2.4E+03 1.01 17.94 -4.64 0.93 1.58 3.8E+01 -12.57
6 1.03 9.74 2.5E+03 0.97 18.31 -5.30 0.90 1.78 4.0E+01 -12.58
7 1.08 9.69 2.4E+03 1.02 17.97 -5.27 0.95 1.72 3.3E+01 -11.99
8 1.02 9.71 2.4E+03 0.97 18.01 -5.38 0.90 1.86 4.2E+01 -12.05
9 1.05 9.61 2.5E+03 1.00 17.84 -4.86 0.92 1.79 4.1E+01 -12.34
10 1.03 9.62 2.4E+03 0.96 18.14 -6.26 0.89 1.93 3.5E+01 -13.77
11 1.09 9.66 2.5E+03 1.03 17.86 -4.78 0.94 1.88 3.8E+01 -13.66
12 1.06 9.59 2.4E+03 1.01 18.17 -4.39 0.92 1.66 3.5E+01 -12.81
13 1.08 9.68 2.5E+03 1.03 18.08 -5.39 0.95 1.90 3.3E+01 -12.27
14 1.04 9.66 2.4E+03 0.99 17.83 -5.15 0.90 1.79 3.5E+01 -13.68
A 15 1.03 9.63 2.5E+03 0.98 17.69 -5.10 0.90 1.76 3.7E+01 -12.42
16 1.04 9.71 2.4E+03 0.99 18.26 -5.11 0.91 1.72 3.6E+01 -13.15
17 1.03 9.66 2.5E+03 0.98 17.96 -4.76 0.90 1.70 3.8E+01 -12.71
18 1.09 9.63 2.5E+03 1.04 18.29 -4.97 0.94 1.77 3.5E+01 -14.24
19 1.08 9.72 2.4E+03 1.02 17.99 -5.72 0.94 1.84 3.4E+01 -12.58
20 1.06 9.62 2.4E+03 1.00 18.35 -5.66 0.92 1.92 3.3E+01 -13.30
21 1.06 9.74 2.4E+03 1.00 18.31 -6.02 0.93 1.72 3.2E+01 -12.75
22 1.09 9.66 2.4E+03 1.02 17.84 -5.78 0.96 1.77 3.3E+01 -11.16
23 1.02 9.62 2.5E+03 0.97 18.03 -4.78 0.88 1.68 3.8E+01 -14.08
24 1.09 9.75 2.4E+03 1.04 18.00 -4.74 0.94 1.71 3.3E+01 -13.75
25 1.09 9.68 2.4E+03 1.03 17.66 -5.52 0.96 1.84 3.4E+01 -11.77
26 1.08 9.63 2.5E+03 1.03 17.93 -4.75 0.94 1.88 3.1E+01 -13.00
27 1.04 9.76 2.5E+03 0.98 18.29 -5.38 0.92 1.67 3.0E+01 -11.48
28 1.05 9.55 2.4E+03 0.99 17.97 -6.07 0.90 1.87 4.0E+01 -14.44
29 1.07 9.64 2.4E+03 1.01 18.23 -5.61 0.92 1.74 3.7E+01 -14.11
30 1.06 9.65 2.4E+03 1.00 18.11 -6.13 0.91 1.78 3.7E+01 -14.01




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A
Date before test:2018/03/29 Date after test:2018/03/30
#21 - Board Flex

Test conditions : bend board at 2mm for 60sec
pass/fail criteria : cap change within +/-10%

Test Data

Number of Samples: 30

Number of Lots: 1

Number of failures: 0

Lot #

Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

8 pass

9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/22

Date after test:2018/03/22

#22 - Terminal Strength (SMD)

Test conditions : Force of 1.8kg for 60sec

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM188R71E105KA64

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/22

#23 - Beam Load

Test conditions : Apply a force until the part brakes
pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over (t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)

mzmgz; 2; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




mulRata

INNOVATOR IN ELECTRONICS

L AEC Q200 Summary of Test Results

Supplier: Murata
Submission Date: July /2018
Part Name:
GCM21BR70J106KE22

Series description:

GCM / 0805/ X7R / 6.3V Series



INNOVATOR IN ELECTRONICS

Murata Manufacturing Co., Ltd. December / 2018

Murata P/N: GCM21BR70J106KE22

Part Series GCM / 0805 / X7R / 6.3V Series

Operating Temperature: -55°C ~ +125°C

Test Item Test Conditions No of Lots | Qty per Lot |No of Failure|

#3 - High Temperature Exposure Test conditions : 1000hr , 150deg C 1 77 0

#4 - Temperature Cycling Test conditions : 1000cycles , -55deg C to 125deg C 1 77 0

#5 - Destructive Physical Analysis 1 10 0

= : : 3

46 - Moisture Resistance Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 1 77 0
98% RH

#7 - Biased Humidity (1) Test Conditions : 1000hr , 85deg C / 85% RH , 1IWV 1 77 0

#7 - Biased Humidity (I1) Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V 1 7 0

#8 - Operational Life Test conditions : 1000hr ,125deg C , 1.5WV 1 7 0

#9 - External Visual Examination all qualification parts 0

#10 - Physical Dimensions 1 30 0
Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by
volume) of mineral sperits , 25deg C 3min immersion

. test conditions B : terpene defluxer, 25deg C 3min immersion
#12 R | . 1
esistance to solvents test conditions C : 42 parts(by volume) of water and 1 part (by volume) of 5 0

propylene glycol monomethylether and 1 part (by volume) of
monoethanolamine, 63-70deg C 3min immersion

413 - Mechanical Shock Te_st copdmons : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 1 30 0
orientations

#14 - Vibration Test conditions : 5¢'s for 20min, 12 cycles each of 3 orientations, test 1 30 0
frequency 10 - 2000Hz

#15 - Resistance to Soldering Heat |Test Conditions : soldering , 260C 10sec immersion 1 30 0

#16 - Thermal Shock Test condltlo_ns : _::’OOCycIe_-s (-55deg C to 125deg C) , Maximum transfer time 1 15 0
20sec , keeping time 15min

#17 - ESD Test Test conditions : charge capacitor 150pF, discharge resistor 20000hm 1 30 0

#18 - Solderability Test co'ndmons : l.sglderlng 235C 55ep |mmgr5|on, 2.soldering 235C 5sec 1 15 0
immersion, 3.soldering 260C 120sec immersion

#19 - Electrical Characterization Test conditions : 1+/-0.1KHz, 0.5+/-0.1Vrms 1 30 0
Test conditions : bend board at 2mm for 60sec

#21 - Board Flex passl/fail criteria : cap change within +/-10% 1 30 0

#22 - Terminal Strength (SMD) Test conditions : Force of 1.8kg for 60sec 1 30 0
Test conditions : Apply a force until the part brakes

423 - Beam Load pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over 1 30 0

(t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/03/30

Date after test:2018/05/11

#3 - High Temperature Exposure

Test conditions : 1000hr , 150deg C

No. of samples: 77 Initial readings Final readings
i . Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
. lower 9.00 5.0E+00 5.0E+00 -10.00
Spec limits
upper 11.00 10.00 20.00 10.00
minimum 9.98 8.13 1.1E+02 9.41 7.32 1.5E+02 -7.29
Measurement maximum 10.51 9.41 1.7E+02 10.00 8.53 2.5E+02 -3.97
Statistics mean 10.25 8.61 1.4E+02 9.67 7.85 2.1E+02 -5.59
standard deviation 0.11 0.34 1.4E+01 0.13 0.32 2.6E+01 0.61
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
1 10.29 8.49 1.6E+02 9.54 7.92 2.0E+02 -7.27
2 10.05 9.19 1.5E+02 9.49 8.51 2.3E+02 -5.55
3 10.35 8.17 1.3E+02 9.74 7.48 2.0E+02 -5.94
4 9.98 9.05 1.5E+02 9.46 8.32 1.7E+02 -5.25
5 10.19 8.14 1.4E+02 9.64 7.42 2.5E+02 -5.35
6 10.35 8.59 1.3E+02 9.86 7.80 2.0E+02 -4.76
7 10.21 8.33 1.4E+02 9.69 7.51 2.3E+02 -5.07
8 10.41 8.80 1.3E+02 9.83 7.99 2.2E+02 -5.54
9 10.15 8.80 1.3E+02 9.57 8.12 2.4E+02 -5.70
10 10.19 9.16 1.6E+02 9.65 8.29 1.8E+02 -5.31
11 10.05 8.69 1.5E+02 9.41 7.87 2.5E+02 -6.40
12 10.18 8.73 1.5E+02 9.62 7.96 2.1E+02 -5.51
13 10.47 8.40 1.3E+02 9.88 7.61 2.4E+02 -5.57
14 10.19 8.94 1.3E+02 9.58 8.11 2.1E+02 -5.94
15 10.14 8.84 1.3E+02 9.57 8.14 1.7E+02 -5.64
16 10.23 8.83 1.4E+02 9.67 8.02 2.2E+02 -5.45
17 10.27 8.30 1.5E+02 9.62 7.53 2.0E+02 -6.39
18 10.22 8.16 1.4E+02 9.70 7.61 1.8E+02 -5.06
19 10.38 8.31 1.6E+02 9.89 7.64 2.5E+02 -4.74
20 10.39 8.72 1.2E+02 9.90 7.87 2.3E+02 -4.76
21 10.28 8.34 1.4E+02 9.69 7.68 2.3E+02 -5.69
22 10.27 8.17 1.3E+02 9.71 7.54 1.9E+02 -5.52
23 10.23 8.38 1.3E+02 9.62 7.74 2.1E+02 -5.95
24 10.42 8.21 1.3E+02 9.76 7.50 1.9E+02 -6.28
A 25 10.26 9.21 1.2E+02 9.70 8.37 2.2E+02 -5.47
26 10.32 8.46 1.5E+02 9.73 7.73 1.8E+02 -5.72
27 10.45 8.59 1.5E+02 9.73 7.99 2.0E+02 -6.91
28 10.11 8.65 1.4E+02 9.49 7.77 1.9E+02 -6.11
29 10.21 8.15 1.3E+02 9.57 7.34 1.6E+02 -6.34
30 10.06 8.19 1.4E+02 9.54 7.51 1.9E+02 -5.19
31 10.12 9.03 1.4E+02 9.53 8.12 2.4E+02 -5.86
32 10.23 8.46 1.2E+02 9.61 7.62 2.5E+02 -6.04
33 10.24 8.22 1.2E+02 9.71 7.57 2.4E+02 -5.19
34 10.23 8.95 1.4E+02 9.64 8.04 1.8E+02 -5.83
35 10.36 8.19 1.1E+02 9.76 7.44 2.5E+02 -5.75
36 10.06 8.22 1.4E+02 9.48 7.34 2.0E+02 -5.71
37 10.28 8.21 1.5E+02 9.74 7.53 1.5E+02 -5.26
38 10.28 8.97 1.4E+02 9.71 7.98 1.8E+02 -5.57
39 10.30 8.63 1.1E+02 9.62 7.81 2.3E+02 -6.61
40 10.15 8.72 1.2E+02 9.57 8.05 1.9E+02 -5.76
41 10.39 8.13 1.4E+02 9.83 7.34 2.4E+02 -5.35
42 10.18 8.24 1.4E+02 9.59 7.56 1.8E+02 -5.85
43 10.20 8.60 1.5E+02 9.62 7.87 2.3E+02 -5.60
44 10.32 9.09 1.3E+02 9.80 8.39 2.0E+02 -4.96
45 10.28 8.32 1.4E+02 9.72 7.73 1.6E+02 -5.49
46 10.19 8.60 1.7E+02 9.62 7.71 2.3E+02 -5.57
47 10.32 8.74 1.4E+02 9.71 8.11 1.8E+02 -5.90
48 10.24 8.74 1.5E+02 9.70 8.06 2.2E+02 -5.26
49 10.30 8.78 1.2E+02 9.82 8.09 2.0E+02 -4.67
50 10.03 8.22 1.4E+02 9.47 7.45 2.1E+02 -5.53




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/03/30 Date after test:2018/05/11

#3 - High Temperature Exposure
Test conditions : 1000hr , 150deg C
51 10.29 8.79 1.3E+02 9.61 8.10 2.3E+02 -6.55
52 10.22 8.25 1.2E+02 9.47 7.59 2.2E+02 -7.29
53 10.26 8.65 1.3E+02 9.75 8.01 2.4E+02 -4.97
54 10.13 8.68 1.3E+02 9.57 8.02 2.0E+02 -5.55
55 10.38 8.41 1.2E+02 9.89 7.71 2.0E+02 -4.70
56 10.36 8.74 1.2E+02 9.81 7.82 1.7E+02 -5.38
57 10.49 8.60 1.7E+02 9.88 7.67 2.3E+02 -5.77
58 10.21 8.54 1.4E+02 9.67 7.90 2.1E+02 -5.26
59 10.00 8.74 1.4E+02 9.47 8.06 2.0E+02 -5.32
60 10.37 9.28 1.4E+02 9.72 8.35 1.9E+02 -6.28
61 10.15 9.16 1.3E+02 9.62 8.31 1.5E+02 -5.19
62 10.38 8.53 1.4E+02 9.83 7.73 2.4E+02 -5.36
63 10.19 9.41 1.6E+02 9.54 8.52 1.7E+02 -6.35
A 64 10.14 8.13 1.4E+02 9.57 7.32 2.2E+02 -5.67

65 10.26 8.62 1.3E+02 9.72 7.61 1.7E+02 -5.25
66 10.30 9.11 1.2E+02 9.81 8.36 1.9E+02 -4.74
67 10.36 9.26 1.3E+02 9.80 8.53 2.3E+02 -5.37
68 10.14 8.47 1.5E+02 9.46 7.83 1.9E+02 -6.69
69 10.23 9.13 1.5E+02 9.69 8.31 1.9E+02 -5.24
70 10.19 8.39 1.3E+02 9.79 7.70 1.6E+02 -3.97
71 10.51 8.45 1.3E+02 10.00 7.52 1.9E+02 -4.83
72 10.39 8.78 1.4E+02 9.73 7.82 2.2E+02 -6.39
73 10.27 8.87 1.5E+02 9.72 8.25 2.4E+02 -5.38
74 10.22 8.99 1.7E+02 9.73 8.06 2.0E+02 -4.74
75 10.23 8.16 1.7E+02 9.66 7.33 2.1E+02 -5.64
76 10.27 8.43 1.2E+02 9.77 7.74 1.9E+02 -4.87
77 10.12 8.61 1.3E+02 9.52 7.72 1.9E+02 -5.91




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/06 Date after test:2018/06/08
#4 - Temperature Cycling
Test conditions : 1000cycles , -55deg C to 125deg C
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 9.00 5.0E+00 5.0E+00 -7.50
Spec limits
upper 11.00 10.00 20.00 7.50
minimum 9.88 9.70 1.2E+02 9.79 9.67 1.2E+02 -1.65
Measurement maximum 10.45 9.99 2.2E+02 10.35 9.96 2.1E+02 -0.44
Statistics mean 10.17 9.88 1.8E+02 10.06 9.83 1.6E+02 -1.05
standard deviation 0.13 0.07 2.2E+01 0.13 0.07 2.2E+01 0.27
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 10.15 9.99 2.1E+02 10.03 9.76 1.6E+02 -1.12
2 10.40 9.72 1.9E+02 10.31 9.87 1.7E+02 -0.81
3 10.16 9.91 2.1E+02 10.06 9.87 1.3E+02 -0.99
4 10.16 9.88 1.4E+02 10.06 9.82 1.7E+02 -0.93
5 9.88 9.84 1.9E+02 9.79 9.89 1.3E+02 -0.98
6 9.94 9.72 1.7E+02 9.80 9.73 1.6E+02 -1.40
7 10.08 9.85 2.0E+02 9.98 9.94 1.4E+02 -0.99
8 10.01 9.88 1.7E+02 9.93 9.75 1.5E+02 -0.78
9 10.33 9.90 1.8E+02 10.23 9.82 1.5E+02 -1.04
10 10.25 9.85 2.1E+02 10.11 9.83 2.0E+02 -1.36
11 10.39 9.86 1.7E+02 10.29 9.83 1.8E+02 -0.92
12 10.25 9.86 1.6E+02 10.12 9.80 1.5E+02 -1.27
13 10.07 9.92 1.9E+02 10.02 9.85 1.4E+02 -0.49
14 10.35 9.89 1.9E+02 10.23 9.92 1.7E+02 -1.10
15 10.11 9.96 1.9E+02 10.07 9.81 1.6E+02 -0.47
16 10.26 9.90 1.6E+02 10.15 9.80 1.9E+02 -1.07
17 10.29 9.98 1.9E+02 10.18 9.87 1.9E+02 -1.12
18 10.00 9.89 1.5E+02 9.91 9.77 1.6E+02 -0.88
19 10.33 9.90 1.5E+02 10.24 9.70 1.6E+02 -0.84
20 10.32 9.90 1.7E+02 10.22 9.85 1.8E+02 -1.02
21 10.38 9.91 2.0E+02 10.25 9.86 1.6E+02 -1.30
22 10.25 9.98 1.9E+02 10.17 9.94 1.8E+02 -0.77
23 9.97 9.90 2.1E+02 9.86 9.89 1.8E+02 -1.08
24 10.26 9.89 1.5E+02 10.13 9.90 1.8E+02 -1.23
A 25 9.96 9.85 2.0E+02 9.85 9.86 1.5E+02 -1.09
26 10.15 9.91 1.8E+02 10.09 9.83 1.5E+02 -0.66
27 10.16 9.82 2.1E+02 9.99 9.89 1.7E+02 -1.62
28 10.05 9.85 1.2E+02 9.93 9.87 1.3E+02 -1.22
29 10.03 9.88 1.8E+02 9.93 9.85 1.6E+02 -1.02
30 10.20 9.88 1.5E+02 10.11 9.74 1.5E+02 -0.93
31 10.21 9.83 1.8E+02 10.08 9.88 1.8E+02 -1.24
32 10.00 9.86 1.8E+02 9.92 9.92 1.4E+02 -0.81
33 10.10 9.86 1.6E+02 9.93 9.76 1.8E+02 -1.65
34 10.45 9.76 1.7E+02 10.34 9.81 1.9E+02 -1.06
35 9.96 9.88 2.2E+02 9.84 9.88 1.4E+02 -1.19
36 10.11 9.98 1.8E+02 9.99 9.86 1.8E+02 -1.13
37 10.43 9.86 2.1E+02 10.31 9.91 1.4E+02 -1.17
38 10.21 9.89 1.7E+02 10.10 9.77 1.7E+02 -1.08
39 10.21 9.88 2.0E+02 10.06 9.80 1.2E+02 -1.48
40 10.19 9.89 2.0E+02 10.09 9.88 2.0E+02 -1.01
41 10.13 9.85 1.6E+02 10.04 9.85 1.6E+02 -0.93
42 10.38 9.81 2.0E+02 10.28 9.94 1.6E+02 -0.98
43 10.11 9.94 1.6E+02 10.01 9.86 1.4E+02 -0.93
44 9.98 9.94 1.6E+02 9.83 9.77 1.9E+02 -1.49
45 10.20 9.93 1.7E+02 10.09 9.82 2.0E+02 -1.05
46 10.10 9.80 1.7E+02 10.04 9.85 1.5E+02 -0.57
47 10.29 9.97 2.2E+02 10.24 9.78 1.3E+02 -0.44
48 10.31 9.70 1.6E+02 10.23 9.74 1.7E+02 -0.77
49 10.12 9.93 1.7E+02 9.95 9.89 1.3E+02 -1.64
50 10.01 9.90 1.9E+02 9.91 9.75 1.8E+02 -1.03




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/06

Date after test:2018/06/08

#4 - Temperature Cycling

Test conditions : 1000cycles , -55deg C to 125deg C

51 10.03 9.98 1.8E+02 9.92 9.72 1.3E+02 -1.12
52 10.06 9.97 1.9E+02 9.95 9.81 1.9E+02 -1.08
53 10.07 9.83 1.6E+02 9.97 9.68 1.7E+02 -1.05
54 10.19 9.88 1.4E+02 10.08 9.70 1.7E+02 -1.03
55 10.12 9.89 1.9E+02 10.00 9.83 1.5E+02 -1.23
56 10.26 9.79 1.3E+02 10.17 9.77 1.9E+02 -0.87
57 10.03 9.89 1.9E+02 9.87 9.85 1.9E+02 -1.54
58 10.04 9.82 1.7E+02 9.93 9.93 1.7E+02 -1.10
59 10.12 9.86 1.5E+02 10.02 9.89 1.5E+02 -0.99
60 10.39 9.94 1.7E+02 10.29 9.84 1.9E+02 -0.96
61 10.18 9.79 2.2E+02 10.06 9.92 1.4E+02 -1.22
62 10.20 9.84 1.7E+02 10.07 9.82 1.5E+02 -1.26
63 10.11 9.85 1.7E+02 9.98 9.89 1.6E+02 -1.27
64 10.19 9.97 1.9E+02 10.11 9.81 1.3E+02 -0.81
65 10.05 9.93 1.9E+02 9.97 9.87 2.1E+02 -0.76
66 10.26 9.87 1.9E+02 10.17 9.67 1.5E+02 -0.89
67 10.17 9.97 1.7E+02 10.12 9.73 1.9E+02 -0.52
68 10.41 9.74 1.6E+02 10.27 9.86 1.6E+02 -1.37
69 10.13 9.97 1.8E+02 10.03 9.79 1.3E+02 -0.97
70 10.06 9.86 2.0E+02 9.93 9.80 1.9E+02 -1.27
71 10.12 9.77 2.1E+02 10.00 9.83 2.0E+02 -1.20
72 10.16 9.84 1.9E+02 10.08 9.80 1.4E+02 -0.80
73 10.19 9.82 1.9E+02 10.07 9.87 1.3E+02 -1.15
74 10.08 9.76 1.7E+02 9.92 9.81 1.5E+02 -1.59
75 10.23 9.86 1.4E+02 10.15 9.67 1.3E+02 -0.71
76 10.13 9.90 1.4E+02 10.05 9.77 1.7E+02 -0.81
77 10.18 9.91 2.2E+02 10.05 9.96 1.6E+02 -1.20




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/03

#5 - Destructive Physical Analysis

Number of Samples: 10

Number of Lots: 1 Number of failures: 0

Lot # Sample Result (pass/fail)

pass

pass

pass

pass

pass

pass

pass

pass

Olo|N|jo|OlD|WIN]-

pass

=
o

pass




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/13

Date after test:2018/05/11

#6 - Moisture Resistance

Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factpor % Mohm Capacitance uF Fact'z)r % Mohm capacita?nce %
- lower 9.00 5.0E+00 5.0E+00 -10.00
Spec limits
upper 11.00 10.00 20.00 10.00
minimum 9.90 8.14 1.2E+02 9.87 8.88 1.4E+02 -0.59
Measurement maximum 10.30 9.24 2.1E+02 10.31 11.28 1.9E+02 0.31
Statistics mean 10.10 8.59 1.7E+02 10.09 9.96 1.7E+02 -0.14
standard deviation 0.11 0.32 2.0E+01 0.11 0.55 1.3E+01 0.20
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 9.90 8.54 1.5E+02 9.87 9.42 1.8E+02 -0.30
2 10.27 8.59 1.7E+02 10.26 9.95 1.4E+02 -0.09
3 10.19 8.57 1.5E+02 10.18 9.81 1.6E+02 -0.08
4 10.16 8.62 1.8E+02 10.18 9.93 1.7E+02 0.12
5 9.95 8.74 1.5E+02 9.94 9.74 1.9E+02 -0.15
6 10.26 8.50 1.7E+02 10.27 9.74 1.6E+02 0.07
7 10.03 8.22 1.2E+02 10.04 8.94 1.7E+02 0.04
8 10.30 8.16 1.3E+02 10.28 10.11 1.9E+02 -0.26
9 10.04 9.21 1.8E+02 10.01 11.28 1.8E+02 -0.30
10 10.23 9.05 1.6E+02 10.22 10.91 1.5E+02 -0.16
11 10.24 8.26 1.9E+02 10.22 9.55 1.5E+02 -0.19
12 10.06 8.98 1.6E+02 10.03 10.22 1.8E+02 -0.29
13 10.05 8.62 1.3E+02 10.02 10.15 1.5E+02 -0.28
14 9.97 8.47 1.8E+02 9.96 9.22 1.6E+02 -0.09
15 9.98 9.24 1.6E+02 9.97 10.97 1.7E+02 -0.10
16 9.99 8.95 1.8E+02 9.98 10.59 1.7E+02 -0.10
17 9.93 8.98 1.8E+02 9.94 11.09 1.9E+02 0.07
18 10.06 8.15 1.7E+02 10.00 9.22 1.7E+02 -0.59
19 10.10 8.30 1.7E+02 10.06 9.54 1.7E+02 -0.46
20 10.14 8.52 1.6E+02 10.14 10.15 1.7E+02 0.00
21 10.26 8.21 1.8E+02 10.23 9.27 1.7E+02 -0.26
22 10.21 8.36 1.7E+02 10.20 9.37 1.6E+02 -0.13
23 10.14 8.44 1.7E+02 10.11 9.82 1.8E+02 -0.24
24 10.18 8.38 1.9E+02 10.18 9.66 1.7E+02 0.02
A 25 10.20 8.50 1.9E+02 10.21 10.43 1.5E+02 0.06
26 10.22 8.78 1.5E+02 10.20 9.70 1.8E+02 -0.23
27 9.98 8.20 1.6E+02 9.96 9.81 1.5E+02 -0.21
28 10.07 8.20 2.0E+02 10.08 10.16 1.8E+02 0.12
29 10.11 8.71 1.3E+02 10.14 10.61 1.7E+02 0.31
30 10.13 8.57 1.7E+02 10.13 9.62 1.6E+02 -0.06
31 10.24 8.14 1.6E+02 10.21 9.91 1.4E+02 -0.36
32 9.99 8.54 1.6E+02 9.95 9.66 1.8E+02 -0.44
33 10.24 8.29 1.7E+02 10.22 9.14 1.6E+02 -0.25
34 10.06 8.98 1.4E+02 10.02 10.42 1.7E+02 -0.37
35 10.00 8.67 1.9E+02 10.02 10.66 1.8E+02 0.13
36 10.13 8.18 1.6E+02 10.12 9.33 1.6E+02 -0.09
37 10.25 8.62 2.1E+02 10.24 10.60 1.8E+02 -0.07
38 10.05 8.81 1.9E+02 10.04 9.85 1.6E+02 -0.17
39 9.99 8.32 1.5E+02 9.97 9.89 1.6E+02 -0.17
40 10.25 8.31 1.4E+02 10.28 9.62 1.9E+02 0.29
41 10.04 8.45 1.7E+02 10.03 9.19 1.5E+02 -0.13
42 10.02 8.28 2.0E+02 10.01 9.68 1.8E+02 -0.15
43 10.11 8.45 1.6E+02 10.13 10.47 1.7E+02 0.17
44 10.29 8.38 2.1E+02 10.27 9.98 1.9E+02 -0.16
45 10.04 8.90 1.5E+02 10.01 10.22 1.8E+02 -0.34
46 10.10 8.64 1.8E+02 10.08 10.25 1.9E+02 -0.23
47 10.29 9.09 1.5E+02 10.26 10.30 1.6E+02 -0.31
48 9.92 8.35 2.0E+02 9.91 10.25 1.5E+02 -0.11
49 10.14 9.07 1.3E+02 10.15 11.04 1.9E+02 0.19
50 10.18 9.19 1.7E+02 10.16 10.16 1.6E+02 -0.25




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/13 Date after test:2018/05/11

#6 - Moisture Resistance
Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH
51 10.17 8.47 1.8E+02 10.14 9.36 1.6E+02 -0.30
52 10.22 8.54 1.6E+02 10.20 9.46 1.6E+02 -0.23
53 10.05 9.16 1.8E+02 10.04 10.24 1.6E+02 -0.09
54 10.27 8.55 1.9E+02 10.24 9.68 1.5E+02 -0.30
55 9.94 9.06 1.6E+02 9.91 11.20 1.7E+02 -0.26
56 10.01 8.68 2.0E+02 10.00 10.15 1.7E+02 -0.08
57 10.05 8.22 1.5E+02 10.04 8.88 1.6E+02 -0.09
58 10.06 8.22 1.6E+02 10.02 10.00 1.6E+02 -0.43
59 10.14 8.28 1.7E+02 10.08 8.88 1.6E+02 -0.57
60 9.99 8.25 1.4E+02 10.00 10.04 1.8E+02 0.09
61 10.12 9.19 1.5E+02 10.12 10.06 1.5E+02 -0.06
62 9.98 8.20 1.5E+02 9.99 9.59 1.7E+02 0.06
63 10.14 8.30 1.6E+02 10.15 9.21 1.5E+02 0.11
A 64 10.29 9.08 1.6E+02 10.23 10.70 1.7E+02 -0.56

65 10.07 8.63 1.5E+02 10.05 10.50 1.5E+02 -0.17
66 10.02 8.18 2.0E+02 9.99 9.47 1.5E+02 -0.30
67 10.16 8.70 1.7E+02 10.18 10.12 1.6E+02 0.15
68 9.95 9.22 2.1E+02 9.91 10.82 1.5E+02 -0.47
69 9.97 8.80 1.9E+02 9.93 9.96 1.6E+02 -0.36
70 10.14 8.32 1.7E+02 10.14 9.98 1.7E+02 0.01
71 10.03 8.36 1.7E+02 9.98 9.87 1.6E+02 -0.44
72 10.02 8.53 1.7E+02 10.02 9.50 1.6E+02 0.00
73 10.19 8.62 1.8E+02 10.21 9.72 1.8E+02 0.18
74 10.16 8.57 1.4E+02 10.15 9.88 1.8E+02 -0.06
75 10.05 8.52 1.8E+02 10.06 9.81 1.5E+02 0.16
76 9.99 8.77 1.6E+02 9.98 9.91 1.6E+02 -0.17
77 10.05 8.99 1.7E+02 10.02 10.68 1.6E+02 -0.29




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/17

Date after test:2018/06/12

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1|Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
. lower 9.00 5.0E+00 5.0E-01 -10.00
Spec limits
upper 11.00 10.00 20.00 10.00
minimum 10.30 8.13 1.2E+02 10.09 8.06 3.5E+02 -2.66
Measurement maximum 10.39 9.37 2.4E+02 10.51 9.41 4.9E+02 1.12
Statistics mean 10.34 8.57 1.9E+02 10.34 8.59 4.3E+02 -0.06
standard deviation 0.02 0.31 3.0E+01 0.08 0.32 3.2E+01 0.78
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 10.36 8.85 1.7E+02 10.43 8.89 4.5E+02 0.70
2 10.31 8.15 2.1E+02 10.11 8.11 4.8E+02 -1.94
3 10.36 8.45 2.2E+02 10.44 8.53 3.5E+02 0.81
4 10.34 8.51 2.2E+02 10.35 8.39 4.3E+02 0.16
5 10.36 8.66 1.8E+02 10.38 8.64 3.6E+02 0.24
6 10.39 8.18 1.5E+02 10.39 8.07 3.8E+02 0.01
7 10.32 8.58 2.1E+02 10.36 8.63 3.8E+02 0.40
8 10.36 8.59 2.1E+02 10.27 8.55 4.6E+02 -0.86
9 10.32 8.79 2.1E+02 10.35 8.73 4.3E+02 0.29
10 10.35 9.27 2.2E+02 10.42 9.24 4.6E+02 0.64
11 10.37 8.77 2.3E+02 10.09 8.72 4.7E+02 -2.66
12 10.34 8.60 1.8E+02 10.30 8.52 4.7E+02 -0.40
13 10.37 9.37 1.8E+02 10.41 9.28 4.2E+02 0.40
14 10.37 8.68 1.7E+02 10.32 8.59 4.5E+02 -0.40
15 10.33 8.82 2.1E+02 10.30 8.71 4.3E+02 -0.31
16 10.36 8.60 2.1E+02 10.45 8.68 4.5E+02 0.92
17 10.35 8.62 1.7E+02 10.42 8.71 4.5E+02 0.68
18 10.35 8.73 1.9E+02 10.38 8.81 4.4E+02 0.31
19 10.35 8.20 2.1E+02 10.33 8.36 4.3E+02 -0.25
20 10.33 8.60 1.9E+02 10.38 8.67 4.0E+02 0.53
21 10.30 8.25 1.5E+02 10.31 8.32 4.7E+02 0.15
22 10.36 8.59 2.3E+02 10.35 8.67 4.6E+02 -0.03
23 10.33 8.23 1.8E+02 10.28 8.24 4.3E+02 -0.46
24 10.33 8.41 1.7E+02 10.36 8.29 4.2E+02 0.30
A 25 10.36 8.75 2.3E+02 10.41 8.84 4.6E+02 0.49
26 10.34 8.33 1.8E+02 10.40 8.30 4.3E+02 0.59
27 10.34 8.45 1.6E+02 10.37 8.34 4.4E+02 0.31
28 10.34 8.59 1.7E+02 10.41 8.66 4.0E+02 0.66
29 10.38 8.33 1.7E+02 10.45 8.23 4.5E+02 0.75
30 10.36 8.77 2.0E+02 10.34 8.82 3.7E+02 -0.20
31 10.34 8.63 2.4E+02 10.36 8.72 3.8E+02 0.18
32 10.35 9.08 2.1E+02 10.26 8.96 4.4E+02 -0.87
33 10.35 8.14 2.0E+02 10.22 8.14 4.5E+02 -1.17
34 10.32 9.15 1.9E+02 10.40 9.12 3.7E+02 0.73
35 10.33 8.21 1.8E+02 10.31 8.14 4.8E+02 -0.17
36 10.36 8.69 2.2E+02 10.35 8.91 4.5E+02 -0.11
37 10.36 8.18 2.1E+02 10.37 8.27 4.6E+02 0.10
38 10.35 8.67 1.7E+02 10.25 8.72 4.5E+02 -0.97
39 10.36 8.41 1.5E+02 10.23 8.40 3.7E+02 -1.22
40 10.34 9.16 2.0E+02 10.38 9.26 4.4E+02 0.40
41 10.34 8.21 2.0E+02 10.36 8.27 4.5E+02 0.19
42 10.34 8.74 1.9E+02 10.30 8.71 4.0E+02 -0.32
43 10.33 8.72 1.4E+02 10.41 8.79 4.1E+02 0.77
44 10.32 8.93 1.8E+02 10.23 8.95 4.7E+02 -0.90
45 10.35 8.72 1.7E+02 10.39 8.91 4.1E+02 0.33
46 10.36 8.28 2.3E+02 10.36 8.14 4.6E+02 -0.07
47 10.34 9.26 1.6E+02 10.32 9.41 4.0E+02 -0.23
48 10.35 8.59 1.4E+02 10.33 8.55 4.3E+02 -0.23
49 10.37 8.16 1.6E+02 10.42 8.25 4.0E+02 0.46
50 10.30 8.72 2.0E+02 10.23 8.78 4.2E+02 -0.69




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/17

Date after test:2018/06/12

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

51 10.35 8.83 1.7E+02 10.46 8.99 3.9E+02 1.11
52 10.32 8.21 2.1E+02 10.36 8.11 4.2E+02 0.38
53 10.36 8.59 1.4E+02 10.18 8.67 4.4E+02 -1.82
54 10.35 9.16 1.5E+02 10.38 9.17 4.7E+02 0.33
55 10.37 8.53 2.3E+02 10.15 8.51 4.7E+02 -2.15
56 10.33 8.21 1.4E+02 10.30 8.35 4.9E+02 -0.22
57 10.35 9.05 2.0E+02 10.27 9.08 4.4E+02 -0.78
58 10.34 8.28 2.2E+02 10.30 8.38 4.7E+02 -0.41
59 10.34 8.58 1.7E+02 10.27 8.64 4.3E+02 -0.63
60 10.34 8.42 2.4E+02 10.42 8.52 4.7E+02 0.80
61 10.32 8.35 1.8E+02 10.37 8.40 4.6E+02 0.48
62 10.34 8.25 1.9E+02 10.42 8.22 4.0E+02 0.75
63 10.35 8.48 2.3E+02 10.22 8.52 4.1E+02 -1.21
64 10.33 8.52 1.5E+02 10.45 8.44 4.0E+02 1.12
65 10.33 8.89 2.3E+02 10.27 8.95 4.3E+02 -0.63
66 10.32 8.46 1.8E+02 10.35 8.53 4.0E+02 0.35
67 10.35 9.09 1.4E+02 10.41 9.14 4.0E+02 0.57
68 10.38 8.33 2.4E+02 10.43 8.42 4.2E+02 0.49
69 10.33 8.56 1.4E+02 10.38 8.66 4.3E+02 0.44
70 10.35 8.51 2.1E+02 10.38 8.40 4.5E+02 0.28
71 10.31 8.95 1.9E+02 10.22 8.86 4.4E+02 -0.81
72 10.38 8.51 1.5E+02 10.49 8.61 4.6E+02 1.06
73 10.39 8.20 1.9E+02 10.29 8.18 4.8E+02 -0.88
74 10.34 8.37 2.0E+02 10.37 8.53 4.0E+02 0.34
75 10.35 8.13 1.3E+02 10.28 8.06 4.2E+02 -0.69
76 10.37 8.17 1.2E+02 10.26 8.23 4.6E+02 -1.03
77 10.33 8.13 2.2E+02 10.35 8.19 4.0E+02 0.25




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/17 Date after test:2018/06/12
#7 - Biased Humidity
Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 9.00 5.0E+00 5.0E-01 -10.00
Spec limits
upper 11.00 10.00 20.00 10.00
minimum 9.98 8.13 8.5E+01 9.95 7.52 1.8E+02 -0.93
Measurement maximum 10.47 9.27 1.4E+02 10.47 8.94 2.8E+02 0.12
Statistics mean 10.23 8.60 1.1E+02 10.19 8.15 2.3E+02 -0.40
standard deviation 0.12 0.27 1.3E+01 0.12 0.26 2.3E+01 0.23
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 10.47 8.67 1.2E+02 10.47 8.20 2.2E+02 -0.05
2 10.24 8.43 1.1E+02 10.23 7.87 2.4E+02 -0.08
3 10.18 8.37 1.1E+02 10.12 7.98 1.9E+02 -0.52
4 10.42 8.51 1.3E+02 10.36 7.97 2.6E+02 -0.65
5 10.27 8.39 1.2E+02 10.21 7.99 2.8E+02 -0.58
6 10.17 8.99 1.1E+02 10.12 8.36 1.8E+02 -0.50
7 10.32 8.14 1.1E+02 10.27 7.67 2.0E+02 -0.44
8 10.12 8.44 1.2E+02 10.09 8.07 2.0E+02 -0.34
9 10.23 8.26 8.9E+01 10.22 7.98 2.1E+02 -0.12
10 10.26 8.26 1.0E+02 10.22 7.99 2.6E+02 -0.38
11 10.25 8.53 1.1E+02 10.26 8.12 2.6E+02 0.08
12 10.12 8.62 1.1E+02 10.05 8.31 2.4E+02 -0.70
13 10.19 8.16 1.1E+02 10.17 7.73 2.1E+02 -0.22
14 10.36 8.82 8.5E+01 10.32 8.29 2.1E+02 -0.36
15 10.21 8.77 1.2E+02 10.21 8.02 2.1E+02 -0.05
16 10.07 8.71 1.2E+02 10.02 8.15 2.2E+02 -0.43
17 10.30 8.74 9.8E+01 10.25 8.31 2.3E+02 -0.41
18 10.23 8.55 1.4E+02 10.20 8.00 2.2E+02 -0.27
19 10.30 8.40 1.1E+02 10.24 7.99 2.0E+02 -0.54
20 10.02 8.34 1.0E+02 9.97 7.68 2.0E+02 -0.44
21 10.31 8.19 1.1E+02 10.24 7.65 2.4E+02 -0.60
22 10.22 8.79 1.1E+02 10.19 8.31 1.9E+02 -0.36
23 10.17 8.60 1.1E+02 10.10 8.08 2.3E+02 -0.65
24 10.13 8.25 1.0E+02 10.08 7.98 2.1E+02 -0.57
A 25 10.07 8.56 1.1E+02 10.06 8.15 2.1E+02 -0.10
26 10.16 8.36 1.1E+02 10.11 8.05 2.6E+02 -0.46
27 10.15 8.63 9.5E+01 10.11 8.04 2.4E+02 -0.47
28 10.27 8.42 1.0E+02 10.22 7.99 2.0E+02 -0.51
29 10.30 8.31 9.3E+01 10.23 8.01 2.2E+02 -0.67
30 10.11 9.20 1.2E+02 10.04 8.77 2.4E+02 -0.63
31 10.21 8.80 1.1E+02 10.16 8.40 2.5E+02 -0.45
32 10.14 8.48 9.1E+01 10.08 7.91 2.0E+02 -0.62
33 10.46 8.74 9.9E+01 10.45 8.36 2.4E+02 -0.08
34 10.09 8.45 1.1E+02 10.08 8.02 2.5E+02 -0.12
35 10.27 8.26 1.1E+02 10.23 7.94 2.1E+02 -0.38
36 10.44 8.95 1.3E+02 10.39 8.45 2.0E+02 -0.56
37 10.19 8.90 9.4E+01 10.17 8.38 2.4E+02 -0.25
38 10.26 9.00 1.2E+02 10.23 8.51 2.2E+02 -0.28
39 10.28 8.64 1.3E+02 10.21 8.18 2.3E+02 -0.67
40 10.15 8.15 8.7E+01 10.12 7.82 2.1E+02 -0.25
41 10.00 8.13 1.2E+02 9.98 7.70 2.2E+02 -0.20
42 10.39 8.59 1.4E+02 10.33 8.22 2.5E+02 -0.64
43 10.27 8.94 1.4E+02 10.24 8.37 2.4E+02 -0.30
44 10.39 8.51 9.6E+01 10.39 8.00 2.4E+02 -0.05
45 10.40 8.66 1.1E+02 10.33 8.25 2.2E+02 -0.64
46 10.30 8.26 1.2E+02 10.21 7.76 2.3E+02 -0.93
47 10.13 8.63 1.2E+02 10.08 8.21 2.3E+02 -0.41
48 10.04 8.97 1.2E+02 10.00 8.47 2.2E+02 -0.45
49 10.22 8.90 1.2E+02 10.20 8.42 2.2E+02 -0.18
50 9.98 8.63 1.3E+02 9.95 8.22 2.5E+02 -0.30




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/17

Date after test:2018/06/12

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V

51 10.18 8.53 1.3E+02 10.12 8.15 2.2E+02 -0.63
52 10.41 8.91 1.0E+02 10.32 8.33 2.3E+02 -0.82
53 10.15 8.86 1.3E+02 10.13 8.26 2.5E+02 -0.13
54 10.34 8.55 9.8E+01 10.34 8.03 2.2E+02 0.01
55 10.06 8.75 1.2E+02 10.02 8.37 1.9E+02 -0.34
56 10.07 8.47 1.1E+02 10.01 8.12 2.5E+02 -0.54
57 10.32 8.69 1.2E+02 10.27 8.25 2.4E+02 -0.50
58 10.31 8.89 1.4E+02 10.25 8.46 2.7E+02 -0.58
59 10.20 8.85 1.1E+02 10.15 8.54 2.3E+02 -0.48
60 10.42 8.46 1.1E+02 10.35 8.14 2.5E+02 -0.67
61 10.36 8.47 1.2E+02 10.34 8.12 2.3E+02 -0.13
62 10.26 8.45 1.2E+02 10.19 7.89 2.2E+02 -0.74
63 10.38 9.27 1.0E+02 10.30 8.94 2.2E+02 -0.73
64 10.21 8.57 1.3E+02 10.22 8.12 2.3E+02 0.12
65 10.10 8.80 1.3E+02 10.02 8.37 2.5E+02 -0.72
66 10.24 8.87 1.2E+02 10.19 8.37 2.6E+02 -0.51
67 10.33 9.07 1.2E+02 10.30 8.54 2.6E+02 -0.29
68 10.17 8.94 1.4E+02 10.16 8.41 2.3E+02 -0.10
69 10.04 8.83 1.2E+02 9.97 8.31 2.1E+02 -0.69
70 10.35 8.68 1.1E+02 10.33 8.38 2.3E+02 -0.23
71 10.19 8.22 1.3E+02 10.15 7.72 2.0E+02 -0.42
72 10.02 8.68 1.0E+02 9.96 8.38 2.4E+02 -0.60
73 10.28 8.47 1.3E+02 10.23 8.13 2.0E+02 -0.46
74 10.22 8.53 1.3E+02 10.21 8.17 1.9E+02 -0.03
75 10.38 8.88 1.2E+02 10.37 8.38 2.8E+02 -0.08
76 10.25 8.16 1.0E+02 10.21 7.52 2.4E+02 -0.33
77 10.22 8.56 1.3E+02 10.17 8.12 2.2E+02 -0.45




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/18 Date after test:2018/06/13
#8 - Operational Life
Test conditions : 1000hr ,125deg C , 1.5WV
No. of samples: 77 Initial readings Final readings
. issipati . issipati C Change in
No. of lots: 1 Capacitance uF D;S;IE) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) ?t:;)n I’\FAQOZhSm capaci tagnce %
Spec limits lower 9.00 5.0E+00 5.0E-01 -12.50
upper 11.00 10.00 20.00 12.50
minimum 9.93 8.14 1.2E+02 9.55 7.76 1.6E+02 -4.93
Measurement maximum 10.55 9.19 1.7E+02 10.17 8.83 1.7E+02 -2.83
Statistics mean 10.23 8.60 1.5E+02 9.84 8.27 1.6E+02 -3.81
standard deviation 0.13 0.31 1.3E+01 0.12 0.29 2.4E+00 0.42
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. issipati . issipati C Change in
Lot # Sample Capacitance uF D;S;IE) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) ?t:;)n I’\FAQOZhSm capac?tance %
1 10.19 8.47 1.6E+02 9.79 8.19 1.6E+02 -3.99
2 10.31 8.36 1.3E+02 9.97 8.02 1.6E+02 -3.34
3 10.26 8.38 1.5E+02 9.85 8.10 1.7E+02 -3.99
4 10.21 9.17 1.4E+02 9.87 8.80 1.6E+02 -3.30
5 10.20 9.09 1.4E+02 9.81 8.63 1.7E+02 -3.84
6 10.20 8.37 1.4E+02 9.78 7.99 1.6E+02 -4.09
7 10.12 8.31 1.4E+02 9.77 7.94 1.6E+02 -3.44
8 10.13 8.77 1.4E+02 9.79 8.45 1.6E+02 -3.30
9 10.39 8.58 1.7E+02 10.04 8.23 1.6E+02 -3.33
10 10.16 9.13 1.3E+02 9.74 8.69 1.6E+02 -4.12
11 9.93 8.60 1.4E+02 9.55 8.23 1.6E+02 -3.80
12 10.25 8.32 1.5E+02 9.81 7.94 1.7E+02 -4.25
13 10.00 8.67 1.5E+02 9.68 8.37 1.6E+02 -3.23
14 10.17 8.51 1.4E+02 9.85 8.13 1.7E+02 -3.11
15 10.27 8.40 1.3E+02 9.80 8.10 1.7E+02 -4.57
16 10.13 8.15 1.5E+02 9.73 7.84 1.7E+02 -3.98
17 10.06 8.71 1.7E+02 9.61 8.37 1.7E+02 -4.48
18 10.25 8.97 1.5E+02 9.83 8.69 1.6E+02 -4.07
19 10.24 8.76 1.6E+02 9.91 8.50 1.6E+02 -3.19
20 10.25 9.05 1.5E+02 9.84 8.65 1.6E+02 -4.05
21 10.40 8.46 1.4E+02 10.00 8.17 1.7E+02 -3.79
22 10.15 8.14 1.3E+02 9.76 7.91 1.7E+02 -3.89
23 10.14 8.41 1.4E+02 9.76 8.16 1.7E+02 -3.73
24 10.34 8.17 1.3E+02 9.85 7.76 1.6E+02 -4.69
A 25 10.19 8.31 1.2E+02 9.73 8.00 1.7E+02 -4.43
26 10.16 8.29 1.3E+02 9.78 7.99 1.6E+02 -3.68
27 10.13 8.71 1.7E+02 9.79 8.39 1.6E+02 -3.33
28 10.29 8.45 1.5E+02 9.83 8.14 1.6E+02 -4.46
29 10.20 8.87 1.5E+02 9.82 8.52 1.7E+02 -3.74
30 10.19 8.41 1.6E+02 9.79 8.11 1.6E+02 -3.88
31 10.22 8.50 1.3E+02 9.79 8.22 1.7E+02 -4.19
32 10.20 8.16 1.6E+02 9.79 7.77 1.6E+02 -3.94
33 10.29 8.80 1.5E+02 9.88 8.41 1.6E+02 -3.90
34 10.18 8.54 1.5E+02 9.75 8.23 1.7E+02 -4.25
35 10.09 8.26 1.5E+02 9.71 7.92 1.7E+02 -3.80
36 10.31 8.32 1.6E+02 9.96 8.05 1.7E+02 -3.41
37 10.21 8.29 1.4E+02 9.85 7.88 1.6E+02 -3.50
38 10.25 8.14 1.3E+02 9.89 7.82 1.7E+02 -3.54
39 10.23 9.01 1.4E+02 9.84 8.77 1.6E+02 -3.80
40 10.38 8.31 1.5E+02 9.87 7.97 1.7E+02 -4.93
41 10.17 8.78 1.6E+02 9.76 8.47 1.6E+02 -4.01
42 10.05 9.08 1.6E+02 9.64 8.72 1.6E+02 -4.13
43 10.15 9.10 1.4E+02 9.78 8.71 1.7E+02 -3.67
44 10.31 8.78 1.2E+02 9.92 8.52 1.7E+02 -3.78
45 10.31 8.14 1.5E+02 9.91 7.83 1.6E+02 -3.84
46 10.38 8.36 1.4E+02 9.98 8.04 1.6E+02 -3.89
47 10.32 8.26 1.3E+02 9.93 8.05 1.7E+02 -3.78
48 10.17 8.42 1.5E+02 9.78 8.07 1.7E+02 -3.88
49 10.26 8.61 1.7E+02 9.91 8.26 1.6E+02 -3.44
50 10.35 9.19 1.6E+02 9.90 8.83 1.7E+02 -4.29




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/18

Date after test:2018/06/13

#8 - Operational Life

Test conditions : 1000hr ,125deg C , 1.5WV

51 10.55 8.41 1.5E+02 10.17 7.92 1.6E+02 -3.66
52 10.52 9.15 1.3E+02 10.07 8.69 1.7E+02 -4.24
53 10.28 8.74 1.7E+02 9.98 8.43 1.7E+02 -2.92
54 9.96 8.40 1.4E+02 9.58 8.16 1.7E+02 -3.82
55 10.20 8.32 1.5E+02 9.86 8.05 1.6E+02 -3.27
56 10.19 8.81 1.5E+02 9.90 8.50 1.7E+02 -2.83
57 10.31 8.51 1.3E+02 9.88 8.25 1.6E+02 -4.17
58 9.98 9.19 1.3E+02 9.61 8.81 1.6E+02 -3.72
59 10.31 8.42 1.6E+02 9.87 8.05 1.6E+02 -4.22
60 10.40 8.87 1.5E+02 10.00 8.53 1.6E+02 -3.86
61 10.17 8.26 1.6E+02 9.81 8.01 1.6E+02 -3.54
62 10.47 8.77 1.4E+02 10.10 8.45 1.6E+02 -3.58
63 9.99 8.28 1.6E+02 9.58 7.97 1.6E+02 -4.11
64 10.19 8.94 1.5E+02 9.76 8.61 1.7E+02 -4.21
65 10.03 9.02 1.4E+02 9.63 8.70 1.6E+02 -3.99
66 10.22 8.52 1.5E+02 9.85 8.20 1.6E+02 -3.68
67 10.39 8.56 1.4E+02 9.93 8.22 1.6E+02 -4.44
68 10.36 8.51 1.6E+02 9.95 8.18 1.6E+02 -3.98
69 10.42 8.46 1.6E+02 10.04 8.16 1.6E+02 -3.57
70 10.23 8.77 1.5E+02 9.85 8.38 1.7E+02 -3.69
71 10.19 8.56 1.2E+02 9.77 8.24 1.7E+02 -4.15
72 10.16 9.14 1.6E+02 9.82 8.73 1.7E+02 -3.27
73 10.21 8.43 1.6E+02 9.86 8.16 1.6E+02 -3.40
74 10.41 9.00 1.5E+02 10.01 8.59 1.7E+02 -3.85
75 10.39 8.79 1.3E+02 10.07 8.45 1.7E+02 -3.14
76 10.07 8.87 1.6E+02 9.75 8.41 1.7E+02 -3.16
77 10.31 8.33 1.6E+02 9.94 8.13 1.6E+02 -3.67




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

#9 - External Visual Examination

EEQEE: g]]: Estzp:lles. 812 Number of failures: 0

Lot # Test No. Result (pass/fail)

3 pass

4 pass

5 pass

6 pass

7-1 pass

7-2 pass

8 pass

10 pass

12-1 pass

12-2 pass

12-3 pass

A 13 pass

14 pass

15 pass

16 pass

17 pass

18 pass

18 pass

18 pass

19 pass

21 pass

22 pass

23 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/05/04

#10 - Physical Dimensions

Number of Samples: 30

Readings at Room Temp: 25C

Number of Lots: 1 L [mm] W [mm] T [mm] el [mm] €2 [mm] g [mm]
- lower 1.85 1.10 1.10 0.20 0.20 0.70
Spec limits
upper 2.15 1.40 1.40 0.70 0.70
minimum 2.07 1.35 1.35 0.55 0.54 0.89
Measurement maximum 211 1.37 1.37 0.60 0.60 0.95
Statistics mean 2.09 1.36 1.36 0.57 0.57 0.92
standard deviation 0.01 0.00 0.01 0.02 0.02 0.02
Presence of failures in spec in spec in spec in spec in spec in spec
Sample L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
1 2.10 1.36 1.35 0.60 0.59 0.91
2 2.10 1.36 1.36 0.58 0.57 0.90
3 2.09 1.36 1.37 0.58 0.57 0.92
4 2.11 1.36 1.37 0.56 0.54 0.93
5 2.08 1.36 1.35 0.57 0.57 0.91
6 2.10 1.36 1.37 0.55 0.57 0.93
7 2.10 1.36 1.36 0.55 0.55 0.94
8 2.08 1.36 1.36 0.56 0.54 0.94
9 2.09 1.36 1.36 0.55 0.56 0.95
10 2.10 1.36 1.36 0.59 0.59 0.92
11 2.08 1.36 1.35 0.58 0.58 0.89
12 2.07 1.36 1.36 0.55 0.57 0.90
13 2.09 1.36 1.36 0.57 0.57 0.92
14 2.09 1.36 1.36 0.59 0.58 0.90
Measurements 15 2.10 1.36 1.37 0.59 0.57 0.91
16 2.10 1.36 1.36 0.57 0.57 0.94
17 2.10 1.36 1.35 0.56 0.59 0.89
18 2.11 1.36 1.36 0.56 0.55 0.93
19 2.11 1.36 1.36 0.55 0.57 0.94
20 2.10 1.36 1.35 0.55 0.60 0.89
21 2.09 1.35 1.36 0.59 0.57 0.93
22 2.07 1.36 1.36 0.58 0.59 0.92
23 2.09 1.36 1.36 0.56 0.58 0.92
24 2.10 1.37 1.36 0.59 0.56 0.91
25 2.09 1.35 1.36 0.59 0.54 0.91
26 2.09 1.35 1.35 0.56 0.55 0.95
27 2.09 1.37 1.36 0.56 0.59 0.91
28 2.09 1.35 1.36 0.57 0.56 0.93
29 2.10 1.36 1.36 0.58 0.59 0.93
30 211 1.36 1.36 0.57 0.58 0.93




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/13 Date after test:2018/04/20

#12 Resistance to solvents

Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by volume) of mineral sperits
, 25deg C 3min immersion

test conditions B : terpene defluxer, 25deg C 3min immersion

test conditions C : 42 parts(by volume) of water and 1 part (by volume) of propylene glycol
monomethylether and 1 part (by volume) of monoethanolamine, 63-70deg C 3min immersion

Number of Samples: 5
Number of Lots: 1

Number of Samples: 5

Number of Lots: 1 Number of failures: 0

1 No Failure
2 No Failure
A 3 No Failure
4 No Failure
5 No Failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/09

Date after test:2018/04/26

#13 - Mechanical Shock

Test conditions : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 orientations

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
o lower 9.00 5.0E+00 9.00 5.0E+00
Spec limits
upper 11.00 10.00 11.00 10.00
minimum 10.18 8.13 1.0E+02 9.16 7.50 1.5E+02 -10.53
Measurement maximum 10.43 8.95 1.1E+02 9.49 8.43 1.6E+02 -9.55
Statistics mean 10.31 8.55 1.1E+02 9.28 7.92 1.5E+02 -9.97
standard deviation 0.08 0.23 2.1E+00 0.08 0.28 2.5E+00 0.30
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF())r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 10.21 8.87 1.1E+02 9.16 8.40 1.5E+02 -10.30
2 10.27 8.51 1.1E+02 9.23 7.81 1.6E+02 -10.09
3 10.23 8.83 1.0E+02 9.20 8.00 1.5E+02 -10.10
4 10.43 8.49 1.1E+02 9.39 8.13 1.5E+02 -10.01
5 10.19 8.90 1.1E+02 9.20 7.99 1.6E+02 -9.73
6 10.38 8.39 1.0E+02 9.38 7.50 1.6E+02 -9.62
7 10.22 8.13 1.1E+02 9.18 7.58 1.5E+02 -10.15
8 10.21 8.47 1.1E+02 9.18 7.52 1.6E+02 -10.13
9 10.28 8.43 1.1E+02 9.22 7.96 1.6E+02 -10.34
10 10.31 8.71 1.1E+02 9.28 8.04 1.5E+02 -10.00
11 10.23 8.32 1.1E+02 9.23 7.50 1.6E+02 -9.77
12 10.41 8.75 1.0E+02 9.33 8.31 1.6E+02 -10.41
13 10.22 8.89 1.1E+02 9.24 8.26 1.6E+02 -9.59
14 10.39 8.65 1.1E+02 9.39 8.10 1.6E+02 -9.61
A 15 10.40 8.54 1.1E+02 9.34 8.00 1.5E+02 -10.21
16 10.41 8.58 1.1E+02 9.40 8.08 1.5E+02 -9.70
17 10.26 8.87 1.1E+02 9.22 7.90 1.5E+02 -10.06
18 10.36 8.49 1.1E+02 9.34 7.85 1.6E+02 -9.87
19 10.34 8.61 1.0E+02 9.25 8.43 1.5E+02 -10.53
20 10.32 8.51 1.1E+02 9.24 7.90 1.5E+02 -10.44
21 10.40 8.32 1.0E+02 9.37 7.71 1.5E+02 -9.87
22 10.29 8.49 1.0E+02 9.23 7.87 1.5E+02 -10.34
23 10.18 8.26 1.1E+02 9.20 7.61 1.6E+02 -9.67
24 10.22 8.60 1.1E+02 9.24 8.24 1.6E+02 -9.64
25 10.25 8.53 1.1E+02 9.22 7.64 1.5E+02 -9.98
26 10.38 8.95 1.1E+02 9.38 8.26 1.5E+02 -9.65
27 10.34 8.54 1.0E+02 9.36 8.08 1.6E+02 -9.55
28 10.23 8.21 1.0E+02 9.23 7.51 1.6E+02 -9.78
29 10.43 8.13 1.1E+02 9.34 7.60 1.5E+02 -10.41
30 10.41 8.46 1.0E+02 9.41 7.81 1.5E+02 -9.63




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/03

Date after test:2018/04/17

#14 - Vibration

Test conditions : 5g's for 20min, 12 cycles each of 3 orientations, test frequency 10 - 2000Hz

No. of samples: 30 Initial readings Final readings
No. of lots: 1 Capacitance uF Dl;iltpo art:;;n Il\jozhsn:: Capacitance uF D;ZS;E) ?tlc;;n Iﬁozhsn? ca(;z;?ag:c:%
- lower 9.00 5.0E+00 9.00 5.0E+00
Spec limits
upper 11.00 10.00 11.00 10.00
minimum 10.06 8.17 1.0E+02 9.04 7.49 1.8E+02 -10.79
Measurement maximum 10.40 9.45 1.1E+02 9.33 8.72 2.5E+02 -9.27
Statistics mean 10.21 8.62 1.1E+02 9.18 7.92 2.2E+02 -10.17
standard deviation 0.09 0.37 1.6E+00 0.09 0.36 1.8E+01 0.34
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt'?) ?ti)zn ll\jozhsn? Capacitance uF D;ZSCISJ a;t:)zn ISOZhSrT(]: E:;:(Sfa:ce %
1 10.20 8.36 1.1E+02 9.10 7.61 1.8E+02 -10.79
2 10.27 8.67 1.1E+02 9.22 7.91 2.4E+02 -10.23
3 10.23 9.32 1.1E+02 9.20 8.54 2.1E+02 -10.05
4 10.08 8.19 1.1E+02 9.05 7.53 1.9E+02 -10.14
5 10.40 8.53 1.1E+02 9.33 7.85 2.0E+02 -10.31
6 10.11 8.75 1.1E+02 9.05 8.09 2.2E+02 -10.49
7 10.21 8.76 1.1E+02 9.22 8.12 2.4E+02 -9.67
8 10.23 8.55 1.1E+02 9.22 7.86 2.1E+02 -9.89
9 10.24 8.56 1.1E+02 9.15 7.91 2.3E+02 -10.66
10 10.11 8.85 1.1E+02 9.07 8.15 1.9E+02 -10.27
11 10.24 8.17 1.1E+02 9.19 7.49 2.1E+02 -10.24
12 10.08 8.29 1.1E+02 9.05 7.53 1.9E+02 -10.21
13 10.37 8.58 1.0E+02 9.29 7.90 2.2E+02 -10.43
14 10.17 9.08 1.1E+02 9.13 8.39 2.2E+02 -10.22
A 15 10.36 8.73 1.1E+02 9.33 7.99 2.2E+02 -9.98
16 10.17 8.54 1.1E+02 9.16 7.78 2.2E+02 -9.87
17 10.19 8.88 1.1E+02 9.18 8.09 2.2E+02 -9.88
18 10.32 9.41 1.1E+02 9.29 8.69 2.3E+02 -9.97
19 10.34 8.19 1.1E+02 9.29 7.53 2.0E+02 -10.17
20 10.21 9.45 1.1E+02 9.26 8.72 2.1E+02 -9.27
21 10.30 8.46 1.1E+02 9.24 7.74 2.5E+02 -10.37
22 10.23 8.25 1.1E+02 9.23 7.61 2.3E+02 -9.83
23 10.21 8.94 1.0E+02 9.12 8.29 2.3E+02 -10.76
24 10.28 8.29 1.1E+02 9.24 7.61 2.4E+02 -10.17
25 10.17 8.36 1.1E+02 9.12 7.73 2.0E+02 -10.29
26 10.31 9.11 1.1E+02 9.26 8.41 2.4E+02 -10.23
27 10.08 8.24 1.1E+02 9.11 7.53 2.1E+02 -9.62
28 10.27 8.33 1.1E+02 9.19 7.67 2.3E+02 -10.53
29 10.06 8.43 1.1E+02 9.04 7.67 2.0E+02 -10.17
30 10.15 8.40 1.1E+02 9.09 7.80 2.0E+02 -10.48




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/17

Date after test:2018/05/08

#15 - Resistance to Soldering Heat

Test Conditions : soldering , 260C 10sec immersion

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result
1 No failure
2 No failure
3 No failure
4 No failure
5 No failure
6 No failure
7 No failure
8 No failure
9 No failure

10 No failure
11 No failure
12 No failure
13 No failure
14 No failure
15 No failure
A 16 No failure
17 No failure
18 No failure
19 No failure
20 No failure
21 No failure
22 No failure
23 No failure
24 No failure
25 No failure
26 No failure
27 No failure
28 No failure
29 No failure
30 No failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/11

Date after test:2018/05/16

#16 - Thermal Shock

Test conditions : 300Cycles (-55deg C to 125deg C) , Maximum transfer time 20sec , keeping time 15min

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
- lower 9.00 5.0E+00 5.0E+00 -10.00
Spec limits
upper 11.00 10.00 10.00 10.00
minimum 10.12 8.15 1.1E+02 9.89 8.05 1.0E+02 -2.58
Measurement maximum 10.57 9.22 1.6E+02 10.33 9.24 1.1E+02 -1.87
Statistics mean 10.32 8.61 1.3E+02 10.10 8.56 1.1E+02 -2.16
standard deviation 0.13 0.27 1.1E+01 0.13 0.29 2.3E+00 0.19
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C ) Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF())r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 10.21 8.53 1.3E+02 10.00 8.46 1.1E+02 -2.09
2 10.41 8.66 1.4E+02 10.21 8.75 1.1E+02 -1.87
3 10.57 8.75 1.4E+02 10.33 8.74 1.0E+02 -2.25
4 10.39 8.90 1.3E+02 10.16 8.67 1.0E+02 -2.18
5 10.29 8.15 1.2E+02 10.05 8.14 1.0E+02 -2.32
6 10.12 8.35 1.4E+02 9.90 8.26 1.0E+02 -2.21
7 10.30 8.18 1.3E+02 10.06 8.09 1.0E+02 -2.27
8 10.29 8.72 1.3E+02 10.09 8.72 1.1E+02 -1.92
9 10.34 8.69 1.4E+02 10.13 8.66 1.0E+02 -1.99
10 10.31 8.53 1.2E+02 10.11 8.58 1.1E+02 -1.95
11 10.16 8.46 1.3E+02 9.94 8.44 1.1E+02 -2.09
12 10.20 8.43 1.3E+02 10.00 8.47 1.0E+02 -1.97
13 10.29 8.52 1.4E+02 10.04 8.39 1.1E+02 -2.42
14 10.36 9.22 1.4E+02 10.11 9.22 1.1E+02 -2.35
A 15 10.16 8.78 1.4E+02 9.94 8.73 1.0E+02 -2.17
16 10.15 8.78 1.2E+02 9.95 8.72 1.0E+02 -1.91
17 10.50 8.45 1.2E+02 10.28 8.45 1.1E+02 -2.04
18 10.55 9.05 1.4E+02 10.33 8.91 1.0E+02 -2.10
19 10.44 8.30 1.4E+02 10.22 8.30 1.1E+02 -2.04
20 10.14 8.72 1.6E+02 9.89 8.73 1.1E+02 -2.44
21 10.44 8.55 1.2E+02 10.21 8.41 1.1E+02 -2.23
22 10.36 8.63 1.4E+02 10.14 8.56 1.0E+02 -2.11
23 10.53 8.27 1.4E+02 10.33 8.05 1.1E+02 -1.95
24 10.39 8.58 1.2E+02 10.17 8.64 1.0E+02 -2.07
25 10.43 8.66 1.1E+02 10.16 8.45 1.1E+02 -2.58
26 10.21 8.34 1.3E+02 9.96 8.08 1.0E+02 -2.47
27 10.26 9.21 1.3E+02 10.04 9.24 1.1E+02 -2.08
28 10.37 8.48 1.1E+02 10.12 8.40 1.1E+02 -2.41
29 10.43 8.80 1.2E+02 10.19 8.84 1.1E+02 -2.26
30 10.14 8.75 1.4E+02 9.94 8.70 1.1E+02 -2.05




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/25 Date after test:2018/04/27

#17 - ESD Test

Test conditions : charge capacitor 150pF, discharge resistor 20000hm

Number of Sam.ples: 15 Greatest Breakdown Voltage with no failures
Number of Lots: 1
SLT; kgdeown Sample Result (pass/fail)
1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
min 1kV D.C. 8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/09

#18 - Solderability

Test conditions : 1.soldering 235C 5sec immersion, 2.soldering 235C 5sec immersion, 3.soldering 260C 120sec immersion

mﬂmgg: gI fgtzpzlles. 45 Number of failures: 0
Test No. Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

1 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

2 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

3 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/13

#19 - Electrical Characterization

Test conditions : 1+/-0.1KHz, 0.5+/-0.1Vrms

Readings at Room Temp: 25C

at Min Operating Temperature: -55C

at Max Operating Temperature: 125C

Number of Samples: 30
Number of Lots: 1 Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation IR 125C Mohm Change in
uF Factor % Mohm uF Factor %  |capacitance % uF Factor % capacitance %
. lower 9.00 5.0E+00 -15.00 5.0E-01 -15.00
Spec limits
upper 11.00 10.00 15.00 15.00
minimum 10.13 8.87 1.5E+02 9.26 17.01 -8.58 9.23 1.10 9.4E+00 -9.15
Measurement maximum 10.80 9.32 1.6E+02 9.89 17.91 -8.36 9.86 2.25 1.1E+01 -8.25
Statistics mean 10.47 9.07 15E+02 9.58 17.46 -8.46 9.56 1.61 9.9E+00 -8.69
standard deviation 0.15 0.11 1.8E+00 0.14 0.21 0.05 0.13 0.26 2.5E-01 0.24
Presence of failures in spec in spec in spec in spec in spec in spec in spec in spec in spec in spec
Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation Change in
Measurements Sample P uF Factpor % Mohm P uF Factpor % capacita?nce % P uF Factpor % IR 125C Mohm capacitSnce %
1 10.36 9.12 1.6E+02 9.49 17.27 -8.43 9.43 1.34 9.7E+00 -9.02
2 10.39 9.23 1.6E+02 9.51 17.91 -8.49 9.49 1.79 9.5E+00 -8.67
3 10.61 8.97 1.5E+02 9.71 17.01 -8.49 9.67 1.66 1.0E+01 -8.85
4 10.58 8.98 1.5E+02 9.67 17.43 -8.52 9.69 1.56 9.7E+00 -8.40
5 10.48 9.17 1.6E+02 9.59 17.35 -8.53 9.55 1.72 9.9E+00 -8.89
6 10.58 9.32 1.5E+02 9.69 17.19 -8.42 9.70 1.63 9.4E+00 -8.31
7 10.26 8.87 1.6E+02 9.39 17.66 -8.48 9.37 1.66 9.8E+00 -8.70
8 10.52 9.06 1.6E+02 9.63 17.68 -8.42 9.59 1.10 9.7E+00 -8.77
9 10.33 8.96 1.5E+02 9.46 17.56 -8.47 9.43 2.25 1.0E+01 -8.71
10 10.49 9.26 1.5E+02 9.60 17.68 -8.42 9.61 1.49 9.7E+00 -8.33
11 10.13 9.09 1.6E+02 9.26 17.46 -8.55 9.23 1.50 9.6E+00 -8.88
12 10.80 9.09 1.5E+02 9.89 17.23 -8.36 9.86 1.55 1.0E+01 -8.62
13 10.72 9.22 1.6E+02 9.82 17.70 -8.40 9.76 1.19 1.0E+01 -8.94
14 10.37 8.94 1.5E+02 9.49 17.78 -8.50 9.47 1.61 1.0E+01 -8.66
A 15 10.40 9.10 1.6E+02 9.52 17.62 -8.44 9.47 1.45 9.9E+00 -8.93
16 10.31 9.05 1.6E+02 9.44 17.48 -8.43 9.43 1.65 9.8E+00 -8.53
17 10.46 8.94 1.5E+02 9.58 17.53 -8.43 9.54 1.60 9.8E+00 -8.80
18 10.51 8.87 1.6E+02 9.62 17.52 -8.43 9.55 1.40 1.0E+01 -9.15
19 10.41 9.22 1.5E+02 9.53 17.17 -8.46 9.48 1.74 1.0E+01 -8.86
20 10.56 9.08 1.6E+02 9.67 17.56 -8.47 9.64 1.23 1.0E+01 -8.68
21 10.32 9.19 1.6E+02 9.45 17.67 -8.40 9.43 1.54 1.0E+01 -8.65
22 10.65 9.14 1.5E+02 9.75 17.20 -8.45 9.75 1.83 9.6E+00 -8.48
23 10.52 9.08 1.5E+02 9.63 17.29 -8.47 9.59 1.71 9.7E+00 -8.79
24 10.38 8.97 1.5E+02 9.50 17.57 -8.47 9.52 2.15 9.9E+00 -8.25
25 10.65 9.06 1.5E+02 9.74 17.46 -8.51 9.71 1.65 9.7E+00 -8.84
26 10.52 8.99 1.6E+02 9.64 17.58 -8.42 9.64 1.76 1.1E+01 -8.39
27 10.41 9.09 1.5E+02 9.53 17.22 -8.49 9.55 1.89 9.9E+00 -8.29
28 10.35 9.15 1.6E+02 9.46 17.17 -8.58 9.46 1.85 9.7E+00 -8.53
29 10.64 9.02 1.5E+02 9.74 17.47 -8.45 9.68 1.59 9.8E+00 -9.02
30 10.44 9.00 1.5E+02 9.55 17.53 -8.45 9.53 1.15 9.6E+00 -8.69




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/17 Date after test:2018/04/18

#21 - Board Flex

Test conditions : bend board at 2mm for 60sec
pass/fail criteria : cap change within +/-10%

Test Data
EEEEE: g; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/10

Date after test:2018/04/10

#22 - Terminal Strength (SMD)

Test conditions : Force of 1.8kg for 60sec

EEEEE: Z; f(a)itzp:lles. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/10

#23 - Beam Load

Test conditions : Apply a force until the part brakes
pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over (t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)

mzmgz; 2; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




mulRata

INNOVATOR IN ELECTRONICS

L AEC Q200 Summary of Test Results

Supplier: Murata
Submission Date: July /2018
Part Name:
GCM31CR70J226KE?23

Series description:

GCM /1206 / X7R / 6.3V Series



INNOVATOR IN ELECTRONICS

Murata Manufacturing Co., Ltd. December / 2018

Murata P/N: GCM31CR70J226KE23

Part Series GCM /1206 / X7R / 6.3V Series

Operating Temperature: -55°C ~ +125°C

Test Item Test Conditions No of Lots | Qty per Lot |No of Failure|

#3 - High Temperature Exposure Test conditions : 1000hr , 150deg C 1 77 0

#4 - Temperature Cycling Test conditions : 1000cycles , -55deg C to 125deg C 1 77 0

#5 - Destructive Physical Analysis 1 10 0

= : : 3

46 - Moisture Resistance Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 1 77 0
98% RH

#7 - Biased Humidity (1) Test Conditions : 1000hr , 85deg C / 85% RH , 1IWV 1 77 0

#7 - Biased Humidity (I1) Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V 1 7 0

#8 - Operational Life Test conditions : 1000hr ,125deg C , 1.5WV 1 7 0

#9 - External Visual Examination all qualification parts 0

#10 - Physical Dimensions 1 30 0
Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by
volume) of mineral sperits , 25deg C 3min immersion

. test conditions B : terpene defluxer, 25deg C 3min immersion
#12 R | . 1
esistance to solvents test conditions C : 42 parts(by volume) of water and 1 part (by volume) of 5 0

propylene glycol monomethylether and 1 part (by volume) of
monoethanolamine, 63-70deg C 3min immersion

413 - Mechanical Shock Te_st copdmons : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 1 30 0
orientations

#14 - Vibration Test conditions : 5¢'s for 20min, 12 cycles each of 3 orientations, test 1 30 0
frequency 10 - 2000Hz

#15 - Resistance to Soldering Heat |Test Conditions : soldering , 260C 10sec immersion 1 30 0

#16 - Thermal Shock Test condltlo_ns : _::’OOCycIe_-s (-55deg C to 125deg C) , Maximum transfer time 1 15 0
20sec , keeping time 15min

#17 - ESD Test Test conditions : charge capacitor 150pF, discharge resistor 20000hm 1 30 0

#18 - Solderability Test co'ndmons : l.sglderlng 235C 55ep |mmgr5|on, 2.soldering 235C 5sec 1 15 0
immersion, 3.soldering 260C 120sec immersion

#19 - Electrical Characterization Test conditions : 120+/-24Hz, 0.5+/-0.1Vrms 1 30 0
Test conditions : bend board at 2mm for 5sec

#21 - Board Flex passl/fail criteria : cap change within +/-10% 1 30 0

#22 - Terminal Strength (SMD) Test conditions : Force of 18N for 60sec 1 30 0
Test conditions : Apply a force until the part brakes

423 - Beam Load pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over 1 30 0

(t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/05 Date after test:2018/05/17

#3 - High Temperature Exposure

Test conditions : 1000hr , 150deg C

No. of samples: 77 Initial readings Final readings
i . Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
. lower 19.80 2.3E+00 2.3E+00 -10.00
Spec limits
upper 24.20 10.00 20.00 10.00
minimum 23.13 8.43 4.0E+01 22.18 8.05 3.6E+01 -4.51
Measurement maximum 23.61 8.53 7.6E+01 22.71 8.21 5.5E+01 -3.44
Statistics mean 23.36 8.47 5.9E+01 22.39 8.10 4.6E+01 -4.15
standard deviation 0.11 0.02 9.6E+00 0.11 0.03 4.6E+00 0.22
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
1 23.22 8.48 5.9E+01 22.20 8.11 5.1E+01 -4.42
2 23.37 8.43 4.6E+01 22.41 8.10 4.4E+01 -4.10
3 23.38 8.44 5.1E+01 22.38 8.06 4.7E+01 -4.29
4 23.45 8.48 4.6E+01 22.54 8.11 5.0E+01 -3.88
5 23.37 8.43 6.9E+01 22.40 8.12 3.7E+01 -4.16
6 23.13 8.44 5.7E+01 22.18 8.15 3.6E+01 -4.11
7 23.36 8.46 5.4E+01 22.37 8.10 4.3E+01 -4.22
8 23.19 8.48 4.3E+01 22.23 8.14 4.2E+01 -4.13
9 23.49 8.50 5.5E+01 22.62 8.05 4.9E+01 -3.71
10 23.38 8.48 6.2E+01 22.43 8.09 4.9E+01 -4.03
11 23.42 8.49 6.1E+01 22.44 8.10 4.5E+01 -4.18
12 23.53 8.48 7.4E+01 22.53 8.06 4.6E+01 -4.25
13 23.28 8.45 4.0E+01 22.30 8.11 4.2E+01 -4.21
14 23.27 8.49 7.1E+01 22.27 8.05 4.4E+01 -4.32
15 23.34 8.51 4.5E+01 22.31 8.07 4.6E+01 -4.42
16 23.44 8.49 4.1E+01 22.45 8.11 4.8E+01 -4.21
17 23.27 8.49 6.7E+01 22.34 8.07 5.3E+01 -4.01
18 23.24 8.46 4.5E+01 22.19 8.06 4.8E+01 -4.50
19 23.23 8.45 4.5E+01 22.24 8.10 5.0E+01 -4.27
20 23.38 8.47 6.4E+01 22.45 8.08 3.7E+01 -3.99
21 23.43 8.47 6.6E+01 22.45 8.13 4.9E+01 -4.19
22 23.24 8.47 4.7E+01 22.31 8.11 4.9E+01 -3.99
23 23.35 8.49 7.1E+01 22.32 8.11 5.2E+01 -4.42
24 23.39 8.48 6.8E+01 22.41 8.10 4.0E+01 -4.22
A 25 23.21 8.44 6.6E+01 22.34 8.12 5.3E+01 -3.76
26 23.43 8.46 4.3E+01 22.39 8.14 4.3E+01 -4.41
27 23.23 8.50 7.3E+01 22.27 8.10 3.7E+01 -4.14
28 23.40 8.46 7.1E+01 22.51 8.11 5.1E+01 -3.80
29 23.57 8.46 5.9E+01 22.55 8.05 4.7E+01 -4.31
30 23.30 8.44 5.5E+01 22.27 8.14 4.4E+01 -4.43
31 23.24 8.46 7.5E+01 22.33 8.12 3.8E+01 -3.90
32 23.45 8.45 5.2E+01 22.41 8.07 5.5E+01 -4.46
33 23.37 8.44 6.7E+01 22.43 8.07 5.1E+01 -4.02
34 23.27 8.48 5.0E+01 22.25 8.08 5.3E+01 -4.38
35 23.18 8.48 5.4E+01 22.24 8.09 4.4E+01 -4.08
36 23.55 8.44 5.7E+01 22.64 8.21 4.6E+01 -3.89
37 23.42 8.46 7.0E+01 22.43 8.09 4.6E+01 -4.26
38 23.35 8.50 6.6E+01 22.33 8.07 4.5E+01 -4.38
39 23.55 8.45 5.1E+01 22.54 8.14 4.7E+01 -4.26
40 23.30 8.45 6.8E+01 22.41 8.07 4.8E+01 -3.81
41 23.26 8.47 6.3E+01 22.31 8.10 3.9E+01 -4.06
42 23.47 8.45 5.5E+01 22.51 8.07 4.7E+01 -4.10
43 23.34 8.45 6.4E+01 22.34 8.09 5.1E+01 -4.30
44 23.28 8.46 5.8E+01 22.26 8.11 4.9E+01 -4.39
45 23.24 8.51 6.6E+01 22.34 8.07 4.8E+01 -3.88
46 23.54 8.47 6.6E+01 22.54 8.11 5.0E+01 -4.23
47 23.22 8.45 5.8E+01 22.27 8.08 5.0E+01 -4.09
48 23.37 8.48 5.3E+01 22.38 8.09 4.9E+01 -4.25
49 23.54 8.45 6.6E+01 22.63 8.12 4.6E+01 -3.86
50 23.29 8.49 5.9E+01 22.49 8.05 4.8E+01 -3.44




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/05 Date after test:2018/05/17

#3 - High Temperature Exposure
Test conditions : 1000hr , 150deg C
51 23.20 8.44 7.6E+01 22.23 8.07 5.4E+01 -4.17
52 23.44 8.43 6.2E+01 22.48 8.07 3.7E+01 -4.11
53 23.38 8.48 7.0E+01 22.37 8.13 4.6E+01 -4.32
54 23.22 8.44 7.3E+01 22.22 8.06 5.1E+01 -4.32
55 23.42 8.48 5.7E+01 22.46 8.10 4.5E+01 -4.11
56 23.30 8.46 7.2E+01 22.29 8.10 5.2E+01 -4.32
57 23.50 8.48 6.6E+01 22.49 8.14 4.8E+01 -4.33
58 23.33 8.46 7.4E+01 22.38 8.11 5.1E+01 -4.11
59 23.31 8.47 6.4E+01 22.40 8.13 4.2E+01 -3.91
60 23.37 8.44 5.8E+01 22.46 8.09 4.4E+01 -3.90
61 23.48 8.48 6.0E+01 22.59 8.17 4.3E+01 -3.81
62 23.47 8.47 7.2E+01 22.45 8.11 4.7E+01 -4.33
63 23.36 8.45 5.4E+01 22.34 8.11 4.0E+01 -4.36
A 64 23.32 8.45 6.1E+01 22.37 8.12 5.1E+01 -4.06

65 23.27 8.45 5.2E+01 22.29 8.10 4.0E+01 -4.24
66 23.50 8.45 5.0E+01 22.54 8.11 4.2E+01 -4.10
67 23.41 8.47 6.6E+01 22.38 8.13 4.3E+01 -4.41
68 23.36 8.49 5.8E+01 22.31 8.06 4.4E+01 -4.51
69 23.43 8.49 5.2E+01 22.47 8.07 4.6E+01 -4.10
70 23.55 8.53 4.9E+01 22.54 8.08 5.2E+01 -4.30
71 23.25 8.45 5.8E+01 22.42 8.11 4.6E+01 -3.55
72 23.41 8.46 6.4E+01 22.40 8.12 4.7E+01 -4.30
73 23.30 8.51 4.8E+01 22.38 8.13 5.0E+01 -3.91
74 23.35 8.45 7.0E+01 22.41 8.09 5.5E+01 -4.03
75 23.61 8.44 7.1E+01 22.64 8.14 4.4E+01 -4.10
76 23.23 8.48 4.8E+01 22.21 8.12 3.9E+01 -4.38
77 23.25 8.46 4.5E+01 22.33 8.08 4.1E+01 -3.94




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/12 Date after test:2018/06/14
#4 - Temperature Cycling
Test conditions : 1000cycles , -55deg C to 125deg C
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 19.80 2.3E+00 2.3E+00 -7.50
Spec limits
upper 24.20 10.00 20.00 7.50
minimum 23.21 8.97 4.0E+01 22.76 8.92 4.1E+01 -2.39
Measurement maximum 23.87 9.05 7.5E+01 23.59 9.03 6.0E+01 -1.41
Statistics mean 23.57 9.00 5.9E+01 23.15 8.98 5.1E+01 -1.79
standard deviation 0.15 0.02 8.7E+00 0.15 0.02 4.6E+00 0.23
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 23.70 9.02 6.2E+01 23.36 8.99 5.7E+01 -1.44
2 23.80 9.00 6.5E+01 23.32 9.00 5.7E+01 -2.02
3 23.80 9.00 7.3E+01 23.37 8.95 5.8E+01 -1.82
4 23.33 9.03 5.9E+01 22.92 9.00 4.6E+01 -1.76
5 23.62 9.00 5.6E+01 23.26 9.00 5.4E+01 -1.56
6 23.52 9.00 5.7E+01 23.11 9.00 4.3E+01 -1.77
7 23.63 9.00 6.0E+01 23.14 8.96 4.5E+01 -2.09
8 23.46 9.02 5.7E+01 23.01 8.96 4.7E+01 -1.90
9 23.80 8.97 6.1E+01 23.32 9.03 4.8E+01 -2.00
10 23.46 9.00 6.4E+01 22.99 8.97 4.3E+01 -2.03
11 23.35 9.01 5.2E+01 22.88 8.97 5.2E+01 -1.99
12 23.55 9.01 6.6E+01 23.18 9.00 5.7E+01 -1.57
13 23.52 9.03 6.3E+01 23.11 8.99 5.0E+01 -1.74
14 23.63 8.98 7.1E+01 23.28 8.99 4.8E+01 -1.47
15 23.64 9.00 6.2E+01 23.08 9.00 5.9E+01 -2.39
16 23.22 9.00 5.6E+01 22.76 8.96 5.1E+01 -2.01
17 23.71 8.99 5.7E+01 23.19 8.94 5.7E+01 -2.19
18 23.26 8.99 5.0E+01 22.84 9.00 5.1E+01 -1.82
19 23.62 8.99 6.4E+01 23.25 9.00 4.9E+01 -1.60
20 23.61 8.99 4.5E+01 23.21 8.92 5.5E+01 -1.69
21 23.65 8.98 6.7E+01 23.26 8.98 4.2E+01 -1.62
22 23.54 9.00 7.3E+01 23.16 8.96 4.2E+01 -1.65
23 23.64 8.99 6.4E+01 23.10 9.01 4.5E+01 -2.28
24 23.84 8.99 6.6E+01 23.36 8.97 5.8E+01 -2.03
A 25 23.61 8.98 5.9E+01 23.23 8.97 5.1E+01 -1.61
26 23.39 9.01 6.1E+01 22.97 9.01 5.5E+01 -1.83
27 23.49 8.98 4.4E+01 23.16 8.93 5.4E+01 -1.41
28 23.41 8.98 7.0E+01 23.00 8.97 5.3E+01 -1.77
29 23.63 9.01 6.8E+01 23.16 8.93 5.2E+01 -1.98
30 23.55 8.97 6.2E+01 23.13 8.99 4.3E+01 -1.78
31 23.53 9.01 4.4E+01 23.10 9.00 5.3E+01 -1.82
32 23.67 9.02 5.6E+01 23.25 8.98 4.9E+01 -1.79
33 23.61 8.99 4.9E+01 23.13 8.97 5.7E+01 -2.02
34 23.75 8.99 6.6E+01 23.37 8.97 5.4E+01 -1.57
35 23.73 9.03 7.2E+01 23.28 8.97 5.2E+01 -1.90
36 23.68 8.97 5.1E+01 23.15 9.01 5.4E+01 -2.22
37 23.50 9.00 5.1E+01 23.12 8.99 5.0E+01 -1.63
38 23.69 8.98 6.6E+01 23.24 8.95 5.5E+01 -1.91
39 23.57 9.02 5.5E+01 23.23 8.97 6.0E+01 -1.46
40 23.49 9.00 7.5E+01 23.08 8.98 5.0E+01 -1.76
41 23.67 8.99 6.5E+01 23.26 8.97 5.0E+01 -1.72
42 23.51 8.97 6.0E+01 23.04 8.94 5.0E+01 -1.99
43 23.40 9.03 5.8E+01 22.98 8.94 5.2E+01 -1.80
44 23.65 8.97 4.6E+01 23.17 8.97 5.2E+01 -1.99
45 23.57 8.99 6.2E+01 23.17 9.01 4.2E+01 -1.69
46 23.59 9.03 4.0E+01 23.10 8.98 5.2E+01 -2.08
47 23.57 9.02 5.3E+01 23.07 8.99 4.9E+01 -2.14
48 23.60 9.00 7.4E+01 23.25 8.96 4.1E+01 -1.47
49 23.64 9.00 5.8E+01 23.30 8.93 5.0E+01 -1.44
50 23.21 9.00 5.7E+01 22.82 8.97 5.9E+01 -1.69




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/12

Date after test:2018/06/14

#4 - Temperature Cycling

Test conditions : 1000cycles , -55deg C to 125deg C

51 23.53 9.03 7.1E+01 23.07 8.99 5.2E+01 -1.94
52 23.84 9.03 5.3E+01 23.41 8.98 4.9E+01 -1.83
53 23.73 8.97 4.8E+01 23.33 8.99 5.0E+01 -1.70
54 23.37 9.05 6.3E+01 22.93 9.01 5.2E+01 -1.88
55 23.53 8.98 6.1E+01 23.17 8.95 4.1E+01 -1.53
56 23.70 8.99 4.4E+01 23.29 8.99 4.8E+01 -1.73
57 23.77 9.00 5.3E+01 23.39 8.93 5.5E+01 -1.60
58 23.49 9.04 4.4E+01 23.10 8.97 4.8E+01 -1.63
59 23.47 8.98 4.6E+01 23.14 9.02 5.2E+01 -1.43
60 23.39 9.02 6.1E+01 22.95 8.97 4.8E+01 -1.90
61 23.46 9.00 6.8E+01 23.00 8.99 5.0E+01 -1.97
62 23.50 9.00 5.2E+01 23.02 8.98 5.4E+01 -2.05
63 23.61 9.00 5.1E+01 23.14 8.95 4.6E+01 -2.01
64 23.60 9.04 5.4E+01 23.13 9.00 5.3E+01 -2.01
65 23.29 8.99 6.2E+01 22.94 8.96 5.4E+01 -1.50
66 23.73 8.98 7.0E+01 23.35 8.98 5.5E+01 -1.61
67 23.27 9.02 5.6E+01 22.89 8.96 4.9E+01 -1.65
68 23.87 9.01 4.9E+01 23.52 9.01 5.4E+01 -1.46
69 23.43 8.97 7.5E+01 22.96 9.00 5.4E+01 -1.97
70 23.37 9.01 5.6E+01 22.99 8.92 5.4E+01 -1.60
71 23.59 9.01 5.0E+01 23.12 9.00 5.6E+01 -1.97
72 23.73 8.98 6.6E+01 23.28 9.01 4.8E+01 -1.91
73 23.53 9.00 4.6E+01 23.16 8.98 5.3E+01 -1.59
74 23.53 9.00 4.7E+01 23.15 8.94 5.4E+01 -1.58
75 23.56 8.97 6.1E+01 23.20 8.98 4.9E+01 -1.53
76 23.54 8.98 5.7E+01 23.21 8.96 5.4E+01 -1.42
77 23.59 9.00 6.6E+01 23.14 8.98 5.7E+01 -1.90




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/09

#5 - Destructive Physical Analysis

Number of Samples: 10

Number of Lots: 1 Number of failures: 0

Lot # Sample Result (pass/fail)

pass

pass

pass

pass

pass

pass

pass

pass

Olo|N|jo|OlD|WIN]-

pass

=
o

pass




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/19

Date after test:2018/05/17

#6 - Moisture Resistance

Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factpor % Mohm Capacitance uF Fact'z)r % Mohm capacita?nce %
- lower 19.80 2.3E+00 2.3E+00 -10.00
Spec limits
upper 24.20 10.00 20.00 10.00
minimum 20.75 8.39 3.9E+01 20.68 9.42 5.3E+01 -1.45
Measurement maximum 21.51 8.52 5.7E+01 21.68 9.55 9.9E+01 1.29
Statistics mean 21.14 8.45 4.9E+01 21.11 9.48 7.7E+01 -0.12
standard deviation 0.16 0.03 4.1E+00 0.20 0.03 1.2E+01 0.52
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 21.10 8.45 4.9E+01 21.11 9.50 7.5E+01 0.08
2 21.04 8.46 4.9E+01 21.04 9.45 6.0E+01 0.00
3 21.01 8.44 4.5E+01 20.99 9.46 5.8E+01 -0.08
4 21.14 8.46 5.5E+01 20.94 9.52 9.1E+01 -0.96
5 21.07 8.40 5.2E+01 21.02 9.48 8.5E+01 -0.23
6 21.05 8.41 5.0E+01 21.14 9.45 8.3E+01 0.42
7 21.32 8.45 5.3E+01 21.34 9.52 5.9E+01 0.07
8 21.19 8.44 5.2E+01 21.27 9.47 6.1E+01 0.34
9 21.27 8.46 4.8E+01 21.23 9.52 6.8E+01 -0.16
10 20.89 8.50 5.3E+01 20.82 9.45 8.3E+01 -0.34
11 21.19 8.46 5.0E+01 21.15 9.49 8.8E+01 -0.18
12 21.20 8.48 4.2E+01 21.13 9.50 6.7E+01 -0.33
13 21.21 8.46 5.1E+01 21.23 9.48 6.4E+01 0.12
14 21.31 8.40 4.8E+01 21.32 9.42 8.2E+01 0.06
15 21.05 8.46 4.5E+01 21.07 9.48 9.8E+01 0.09
16 21.33 8.45 5.4E+01 21.29 9.45 7.8E+01 -0.19
17 21.23 8.44 4.2E+01 21.07 9.46 9.1E+01 -0.74
18 21.30 8.45 4.8E+01 21.36 9.45 9.9E+01 0.29
19 21.45 8.41 5.5E+01 21.35 9.43 7.7E+01 -0.47
20 21.19 8.42 4.2E+01 21.01 9.46 5.6E+01 -0.84
21 21.29 8.43 4.9E+01 21.41 9.50 8.0E+01 0.56
22 21.14 8.43 5.6E+01 21.28 9.51 6.1E+01 0.66
23 21.51 8.46 4.6E+01 21.51 9.50 8.2E+01 -0.01
24 20.99 8.47 4.6E+01 20.83 9.50 7.0E+01 -0.74
A 25 21.03 8.47 4.8E+01 20.79 9.48 9.1E+01 -1.15
26 21.09 8.46 4.8E+01 21.15 9.55 7.6E+01 0.29
27 21.01 8.46 5.0E+01 21.15 9.47 8.5E+01 0.69
28 21.19 8.49 4.5E+01 21.23 9.52 9.5E+01 0.19
29 21.13 8.51 5.3E+01 21.00 9.51 6.6E+01 -0.58
30 21.00 8.42 4.9E+01 21.05 9.44 6.5E+01 0.24
31 21.05 8.52 3.9E+01 21.09 9.47 6.2E+01 0.19
32 21.02 8.41 5.0E+01 20.94 9.45 6.6E+01 -0.38
33 21.26 8.45 5.4E+01 21.27 9.44 8.4E+01 0.06
34 21.05 8.45 4.8E+01 20.91 9.43 8.6E+01 -0.70
35 21.17 8.43 5.2E+01 21.24 9.49 7.8E+01 0.33
36 21.36 8.41 5.3E+01 21.05 9.49 6.2E+01 -1.44
37 21.05 8.44 5.2E+01 21.01 9.51 6.8E+01 -0.18
38 20.85 8.44 5.1E+01 20.69 9.49 9.1E+01 -0.81
39 21.20 8.44 4.8E+01 21.15 9.47 9.6E+01 -0.25
40 21.16 8.46 4.8E+01 21.15 9.48 7.4E+01 -0.06
41 20.95 8.44 4.0E+01 20.82 9.42 8.0E+01 -0.62
42 20.92 8.45 4.7E+01 21.13 9.50 7.7E+01 1.02
43 21.17 8.49 4.4E+01 21.18 9.50 8.9E+01 0.06
44 21.00 8.42 4.9E+01 20.96 9.53 9.7E+01 -0.19
45 21.06 8.39 4.5E+01 20.99 9.47 5.5E+01 -0.33
46 20.91 8.42 5.2E+01 20.81 9.44 8.5E+01 -0.46
47 21.00 8.45 4.7E+01 20.93 9.50 6.2E+01 -0.33
48 21.14 8.44 4.7E+01 21.20 9.52 8.2E+01 0.29
49 21.03 8.43 5.0E+01 20.82 9.48 6.8E+01 -0.99
50 21.09 8.42 5.4E+01 21.13 9.47 6.9E+01 0.16




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/19 Date after test:2018/05/17

#6 - Moisture Resistance
Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH
51 21.51 8.47 4.9E+01 21.43 9.51 8.8E+01 -0.36
52 21.14 8.44 4.8E+01 21.12 9.50 8.1E+01 -0.10
53 21.23 8.42 4.7E+01 21.30 9.49 9.5E+01 0.34
54 21.31 8.46 4.5E+01 21.29 9.52 8.0E+01 -0.12
55 20.77 8.42 5.6E+01 20.74 9.52 5.3E+01 -0.16
56 21.03 8.45 5.2E+01 20.90 9.47 7.1E+01 -0.61
57 21.24 8.43 5.0E+01 21.17 9.48 8.0E+01 -0.32
58 21.24 8.43 4.9E+01 21.15 9.51 8.2E+01 -0.40
59 21.04 8.49 5.0E+01 21.31 9.44 6.8E+01 1.29
60 20.75 8.42 5.7E+01 20.68 9.46 9.3E+01 -0.36
61 21.31 8.47 5.6E+01 21.22 9.48 9.9E+01 -0.41
62 21.21 8.48 4.9E+01 20.90 9.45 6.5E+01 -1.45
63 21.32 8.41 5.4E+01 21.34 9.45 6.0E+01 0.09
A 64 20.87 8.43 4.6E+01 20.85 9.43 8.3E+01 -0.11

65 21.44 8.42 4.7E+01 21.49 9.49 7.7E+01 0.23
66 21.25 8.48 4.5E+01 21.43 9.43 8.1E+01 0.85
67 20.81 8.42 4.8E+01 20.81 9.47 7.6E+01 0.02
68 21.21 8.43 4.9E+01 21.36 9.55 6.9E+01 0.71
69 21.26 8.51 5.2E+01 21.12 9.44 8.7E+01 -0.65
70 20.92 8.44 5.5E+01 20.85 9.45 8.7E+01 -0.33
71 21.35 8.48 3.9E+01 21.31 9.45 9.1E+01 -0.20
72 21.20 8.42 4.4E+01 21.19 9.49 6.3E+01 -0.01
73 21.00 8.45 5.3E+01 20.94 9.50 7.9E+01 -0.28
74 21.02 8.47 5.3E+01 21.07 9.53 8.4E+01 0.24
75 21.21 8.46 4.9E+01 21.11 9.44 8.6E+01 -0.45
76 21.39 8.41 5.6E+01 21.59 9.45 5.6E+01 0.93
77 21.24 8.48 5.2E+01 21.24 9.49 6.3E+01 -0.04




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/23

Date after test:2018/06/18

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1|Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
. lower 19.80 2.3E+00 2.3E-01 -10.00
Spec limits
upper 24.20 10.00 20.00 10.00
minimum 22.37 8.85 4.1E+01 22.48 8.84 1.1E+02 -0.02
Measurement maximum 22.98 8.99 7.8E+01 23.16 8.97 1.6E+02 0.81
Statistics mean 22.69 8.92 6.2E+01 22.79 8.91 1.4E+02 0.46
standard deviation 0.15 0.03 9.1E+00 0.16 0.03 1.3E+01 0.17
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 22.85 8.98 6.0E+01 23.02 8.97 1.4E+02 0.74
2 22.71 8.92 6.9E+01 22.83 8.95 1.3E+02 0.52
3 22.84 8.96 6.6E+01 22.94 8.94 1.4E+02 0.46
4 22.59 8.91 7.8E+01 22.69 8.94 1.4E+02 0.45
5 22.77 8.89 5.9E+01 22.84 8.92 1.4E+02 0.29
6 22.62 8.86 6.7E+01 22.77 8.90 1.5E+02 0.64
7 22.58 8.92 7.3E+01 22.70 8.94 1.2E+02 0.51
8 22.62 8.91 6.3E+01 22.75 8.91 1.2E+02 0.59
9 22.58 8.91 5.7E+01 22.62 8.88 1.2E+02 0.17
10 22.97 8.92 7.4E+01 23.05 8.90 1.5E+02 0.33
11 22.79 8.92 7.5E+01 22.91 8.90 1.2E+02 0.52
12 22.80 8.91 4.9E+01 22.91 8.87 1.6E+02 0.47
13 22.93 8.92 7.2E+01 22.93 8.92 1.2E+02 -0.02
14 22.56 8.91 5.4E+01 22.65 8.92 1.5E+02 0.41
15 22.64 8.94 6.4E+01 22.72 8.92 1.5E+02 0.35
16 22.48 8.92 7.2E+01 22.55 8.90 1.6E+02 0.31
17 22.70 8.91 5.4E+01 22.83 8.94 1.5E+02 0.58
18 22.75 8.87 4.5E+01 22.89 8.90 1.3E+02 0.62
19 22.85 8.88 7.7E+01 22.96 8.91 1.6E+02 0.47
20 22.68 8.90 7.2E+01 22.84 8.95 1.5E+02 0.71
21 22.80 8.94 6.9E+01 22.87 8.90 1.2E+02 0.32
22 22.62 8.93 7.3E+01 22.74 8.87 1.4E+02 0.54
23 22.87 8.90 7.3E+01 22.99 8.92 1.2E+02 0.52
24 22.95 8.88 5.3E+01 23.09 8.92 1.5E+02 0.62
A 25 22.63 8.91 7.2E+01 22.77 8.94 1.4E+02 0.60
26 22.54 8.85 4.9E+01 22.62 8.91 1.3E+02 0.36
27 22.79 8.90 4.6E+01 22.95 8.90 1.5E+02 0.70
28 22.83 8.90 6.7E+01 22.94 8.91 1.3E+02 0.50
29 22.78 8.99 6.9E+01 22.88 8.95 1.6E+02 0.48
30 22.41 8.96 6.8E+01 22.48 8.92 1.4E+02 0.31
31 22.48 8.91 4.1E+01 22.58 8.93 1.5E+02 0.44
32 22.56 8.93 5.8E+01 22.64 8.95 1.2E+02 0.34
33 22.60 8.92 5.5E+01 22.65 8.92 1.5E+02 0.24
34 22.75 8.86 7.2E+01 22.94 8.93 1.3E+02 0.80
35 22.73 8.94 5.8E+01 22.88 8.93 1.5E+02 0.65
36 22.49 8.92 5.2E+01 22.56 8.92 1.4E+02 0.34
37 22.56 8.97 5.4E+01 22.62 8.94 1.5E+02 0.28
38 22.90 8.97 6.4E+01 23.08 8.90 1.2E+02 0.81
39 22.70 8.88 6.4E+01 22.83 8.92 1.5E+02 0.58
40 22.74 8.94 6.2E+01 22.84 8.93 1.3E+02 0.43
41 22.57 8.92 5.9E+01 22.65 8.89 1.6E+02 0.35
42 22.37 8.93 5.7E+01 22.49 8.92 1.1E+02 0.55
43 22.75 8.96 6.7E+01 22.84 8.91 1.4E+02 0.38
44 22.46 8.95 6.4E+01 22.49 8.90 1.4E+02 0.14
45 22.54 8.92 6.1E+01 22.65 8.93 1.3E+02 0.50
46 22.75 8.93 5.8E+01 22.78 8.90 1.5E+02 0.10
47 22.78 8.97 6.2E+01 22.79 8.88 1.6E+02 0.07
48 22.50 8.91 5.5E+01 22.62 8.90 1.5E+02 0.54
49 22.72 8.93 6.0E+01 22.84 8.86 1.6E+02 0.51
50 22.39 8.92 5.2E+01 22.50 8.94 1.3E+02 0.49




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/23

Date after test:2018/06/18

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

51 22.68 8.94 6.0E+01 22.80 8.93 1.6E+02 0.52
52 22.56 8.94 5.0E+01 22.67 8.88 1.2E+02 0.47
53 22.70 8.95 5.4E+01 22.79 8.84 1.6E+02 0.37
54 22.72 8.91 5.5E+01 22.84 8.91 1.3E+02 0.54
55 22.91 8.90 6.5E+01 23.06 8.89 1.4E+02 0.65
56 22.66 8.88 6.0E+01 22.76 8.92 1.5E+02 0.46
57 22.85 8.93 6.6E+01 22.93 8.92 1.3E+02 0.33
58 22.98 8.90 5.9E+01 23.15 8.95 1.6E+02 0.73
59 22.91 8.88 7.7E+01 23.01 8.93 1.3E+02 0.45
60 22.97 8.95 7.2E+01 23.04 8.93 1.2E+02 0.32
61 22.57 8.95 6.2E+01 22.65 8.94 1.5E+02 0.36
62 22.66 8.85 4.8E+01 22.72 8.93 1.2E+02 0.27
63 22.77 8.88 6.6E+01 22.91 8.95 1.3E+02 0.62
64 22.58 8.94 6.7E+01 22.73 8.86 1.3E+02 0.63
65 22.66 8.87 7.1E+01 22.74 8.91 1.2E+02 0.37
66 22.56 8.85 5.8E+01 22.66 8.84 1.4E+02 0.46
67 22.76 8.97 5.8E+01 22.88 8.86 1.5E+02 0.52
68 22.67 8.91 5.5E+01 22.68 8.92 1.5E+02 0.03
69 22.60 8.90 7.0E+01 22.71 8.88 1.3E+02 0.47
70 22.88 8.94 6.2E+01 23.02 8.90 1.2E+02 0.65
71 22.84 8.88 7.1E+01 22.93 8.90 1.6E+02 0.41
72 22.80 8.96 7.4E+01 22.92 8.95 1.3E+02 0.54
73 22.59 8.91 7.4E+01 22.70 8.94 1.5E+02 0.50
74 22.71 8.96 5.3E+01 22.84 8.92 1.4E+02 0.58
75 22.88 8.93 5.2E+01 22.93 8.92 1.4E+02 0.23
76 22.37 8.93 4.3E+01 22.48 8.96 1.4E+02 0.51
77 22.44 8.87 4.5E+01 22.57 8.89 1.4E+02 0.58




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/23 Date after test:2018/06/18
#7 - Biased Humidity
Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V
No. of samples: 77 Initial readings Final readings
. issipati . issipati IR 25C Change in
No. of lots: 1 Capacitance uF D;S;:ISJ arti)zn ll\jozhsn? Capacitance uF D;ZSCISJ z?t::/:;n Mohm capacita?nce %
o lower 19.80 2.3E+00 2.3E-01 -10.00
Spec limits
upper 24.20 10.00 20.00 10.00
minimum 23.18 8.42 3.0E+01 23.19 8.54 7.8E+01 -0.15
Measurement maximum 23.69 8.50 4.3E+01 23.77 8.68 1.2E+02 0.88
Statistics mean 23.37 8.45 3.6E+01 23.43 8.60 1.0E+02 0.27
standard deviation 0.10 0.02 3.1E+00 0.12 0.03 1.1E+01 0.26
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. issipati . issipati IR 25C Change in
Lot # Sample Capacitance uF D;S;IE) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) ?t:;)n Mohm capac?tance %
1 23.50 8.46 3.6E+01 23.56 8.59 8.2E+01 0.24
2 23.29 8.44 4.2E+01 23.48 8.57 1.0E+02 0.80
3 23.26 8.48 3.5E+01 23.38 8.61 1.2E+02 0.54
4 23.42 8.45 3.5E+01 23.50 8.58 1.2E+02 0.30
5 23.41 8.48 3.8E+01 23.61 8.61 1.2E+02 0.88
6 23.38 8.44 3.6E+01 23.51 8.63 1.0E+02 0.56
7 23.42 8.45 3.3E+01 23.49 8.61 1.1E+02 0.31
8 23.22 8.48 3.5E+01 23.22 8.59 7.8E+01 0.01
9 23.41 8.46 3.5E+01 23.39 8.55 9.8E+01 -0.10
10 23.49 8.48 4.0E+01 23.52 8.64 1.1E+02 0.13
11 23.46 8.46 4.1E+01 23.46 8.63 1.2E+02 0.00
12 23.25 8.45 3.0E+01 23.34 8.57 9.2E+01 0.41
13 23.28 8.46 4.1E+01 23.34 8.60 8.1E+01 0.26
14 23.38 8.46 3.3E+01 23.42 8.60 9.0E+01 0.17
15 23.29 8.43 3.6E+01 23.31 8.57 9.7E+01 0.10
16 23.38 8.46 4.3E+01 23.36 8.67 8.0E+01 -0.09
17 23.18 8.48 3.3E+01 23.19 8.65 1.1E+02 0.04
18 23.38 8.47 3.5E+01 23.46 8.60 1.1E+02 0.33
19 23.32 8.43 3.4E+01 23.42 8.58 9.7E+01 0.46
20 23.30 8.47 3.3E+01 23.42 8.60 1.1E+02 0.53
21 23.69 8.45 4.0E+01 23.77 8.63 9.3E+01 0.36
22 23.51 8.45 3.4E+01 23.61 8.59 1.0E+02 0.44
23 23.25 8.44 3.6E+01 23.33 8.56 8.5E+01 0.32
24 23.64 8.45 3.1E+01 23.67 8.58 1.0E+02 0.13
A 25 23.24 8.43 3.6E+01 23.38 8.60 1.1E+02 0.59
26 23.40 8.43 3.5E+01 23.40 8.59 1.0E+02 -0.01
27 23.48 8.45 3.6E+01 23.58 8.60 1.1E+02 0.39
28 23.39 8.43 3.8E+01 23.47 8.65 9.8E+01 0.34
29 23.38 8.42 4.0E+01 23.45 8.59 7.8E+01 0.30
30 23.37 8.48 3.7E+01 23.54 8.59 1.1E+02 0.73
31 23.56 8.46 3.9E+01 23.63 8.65 1.1E+02 0.31
32 23.55 8.46 3.1E+01 23.67 8.63 1.0E+02 0.51
33 23.50 8.46 3.9E+01 23.54 8.63 1.1E+02 0.18
34 23.38 8.42 3.4E+01 23.49 8.60 8.6E+01 0.50
35 23.26 8.47 3.1E+01 23.39 8.58 1.1E+02 0.56
36 23.28 8.43 3.3E+01 23.33 8.63 1.1E+02 0.20
37 23.26 8.46 4.3E+01 23.30 8.60 1.0E+02 0.17
38 23.24 8.46 3.6E+01 23.26 8.65 1.1E+02 0.12
39 23.29 8.46 3.8E+01 23.26 8.55 1.2E+02 -0.15
40 23.25 8.42 3.6E+01 23.30 8.61 1.2E+02 0.21
41 23.50 8.45 3.7E+01 23.70 8.61 8.4E+01 0.87
42 23.34 8.47 3.1E+01 23.36 8.61 9.7E+01 0.09
43 23.42 8.47 3.5E+01 23.42 8.55 7.9E+01 0.03
44 23.34 8.42 3.9E+01 23.40 8.59 1.0E+02 0.28
45 23.32 8.44 3.6E+01 23.42 8.54 1.0E+02 0.42
46 23.35 8.44 3.9E+01 23.34 8.58 1.1E+02 -0.08
47 23.22 8.50 3.6E+01 23.41 8.60 9.8E+01 0.83
48 23.38 8.49 3.5E+01 23.53 8.55 1.0E+02 0.65
49 23.30 8.42 3.6E+01 23.29 8.60 1.1E+02 -0.03
50 23.34 8.46 4.3E+01 23.35 8.59 9.5E+01 0.05




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/23

Date after test:2018/06/18

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V

51 23.34 8.46 3.7E+01 23.34 8.61 1.1E+02 0.01
52 23.45 8.46 3.2E+01 23.65 8.60 7.9E+01 0.85
53 23.32 8.43 3.7E+01 23.41 8.62 9.4E+01 0.35
54 23.32 8.43 3.3E+01 23.48 8.65 8.8E+01 0.68
55 23.23 8.43 3.6E+01 23.32 8.56 9.8E+01 0.40
56 23.46 8.42 3.4E+01 23.46 8.61 9.3E+01 0.00
57 23.43 8.47 3.7E+01 23.53 8.62 1.1E+02 0.42
58 23.36 8.42 3.6E+01 23.34 8.61 1.1E+02 -0.09
59 23.29 8.47 3.9E+01 23.36 8.59 1.2E+02 0.31
60 23.48 8.47 3.6E+01 23.53 8.58 8.8E+01 0.19
61 23.32 8.46 3.4E+01 23.36 8.64 1.0E+02 0.18
62 23.45 8.48 3.3E+01 23.45 8.63 1.1E+02 0.00
63 23.39 8.47 3.4E+01 23.42 8.59 8.7E+01 0.13
64 23.43 8.46 3.6E+01 23.50 8.68 1.0E+02 0.29
65 23.38 8.44 3.2E+01 23.47 8.64 9.2E+01 0.39
66 23.44 8.47 3.1E+01 23.42 8.57 1.1E+02 -0.05
67 23.21 8.45 3.3E+01 23.19 8.56 9.2E+01 -0.09
68 23.45 8.47 3.7E+01 23.54 8.61 1.2E+02 0.38
69 23.35 8.47 3.5E+01 23.36 8.61 1.0E+02 0.01
70 23.42 8.42 3.3E+01 23.43 8.63 1.1E+02 0.07
71 23.48 8.46 3.8E+01 23.46 8.58 1.0E+02 -0.08
72 23.27 8.48 3.7E+01 23.34 8.63 9.9E+01 0.34
73 23.46 8.48 3.3E+01 23.48 8.60 9.1E+01 0.09
74 23.30 8.46 3.1E+01 23.31 8.62 9.7E+01 0.06
75 23.23 8.49 3.5E+01 23.29 8.61 1.1E+02 0.26
76 23.42 8.42 3.5E+01 23.58 8.59 1.2E+02 0.66
77 23.39 8.44 3.0E+01 23.37 8.60 8.7E+01 -0.07




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/24 Date after test:2018/06/19
#8 - Operational Life
Test conditions : 7000hr ,125deg C , 1.5WV
No. of samples: 77 Initial readings Final readings
No. of lots: 1 Capacitance uF D;S;IE) art:;;n Il\jothn(w: Capacitance uF D;ZSCIE) ?t:;)n I,\Fjozhsn(]: caﬁzgg:c:%
- lower 19.80 2.3E+00 2.3E-01 -12.50
Spec limits
upper 24.20 10.00 20.00 12.50
minimum 23.13 8.42 4.0E+01 22.41 8.22 4.5E+01 -3.54
Measurement maximum 23.65 8.50 8.1E+01 22.98 8.33 6.8E+01 -2.35
Statistics mean 23.38 8.46 6.6E+01 22.66 8.28 5.5E+01 -3.08
standard deviation 0.12 0.02 9.0E+00 0.13 0.03 5.3E+00 0.25
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 23.20 8.49 6.5E+01 22.42 8.27 6.0E+01 -3.36
2 23.31 8.45 7.2E+01 22.62 8.24 6.1E+01 -2.96
3 23.36 8.46 6.8E+01 22.55 8.28 5.3E+01 -3.49
4 23.59 8.49 8.1E+01 22.85 8.32 4.8E+01 -3.14
5 23.31 8.48 6.5E+01 22.65 8.33 5.1E+01 -2.85
6 23.34 8.47 5.2E+01 22.70 8.31 5.8E+01 -2.74
7 23.43 8.47 5.6E+01 22.72 8.29 5.4E+01 -3.04
8 23.53 8.45 7.2E+01 22.85 8.29 5.8E+01 -2.87
9 23.33 8.47 5.1E+01 22.56 8.24 5.7E+01 -3.29
10 23.30 8.50 6.8E+01 22.55 8.30 5.0E+01 -3.25
11 23.63 8.44 4.6E+01 22.90 8.30 5.8E+01 -3.07
12 23.48 8.47 6.4E+01 22.79 8.28 5.1E+01 -2.94
13 23.13 8.48 7.0E+01 22.48 8.27 6.4E+01 -2.79
14 23.37 8.44 7.3E+01 22.61 8.27 5.3E+01 -3.26
15 23.32 8.45 5.8E+01 22.59 8.24 5.0E+01 -3.17
16 23.43 8.46 6.2E+01 22.70 8.28 5.5E+01 -3.10
17 23.41 8.46 6.7E+01 22.71 8.24 5.5E+01 -3.00
18 23.16 8.46 7.5E+01 22.49 8.30 6.5E+01 -2.88
19 23.29 8.43 7.7E+01 22.60 8.26 5.2E+01 -2.96
20 23.38 8.44 7.3E+01 22.65 8.28 4.6E+01 -3.15
21 23.35 8.46 6.4E+01 22.66 8.33 5.3E+01 -2.96
22 23.21 8.46 7.4E+01 22.43 8.29 5.3E+01 -3.36
23 23.24 8.45 7.2E+01 22.50 8.27 5.2E+01 -3.17
24 23.18 8.48 7.3E+01 22.44 8.28 4.7E+01 -3.19
A 25 23.44 8.48 7.6E+01 22.79 8.25 4.9E+01 -2.78
26 23.35 8.45 5.9E+01 22.55 8.27 5.3E+01 -3.44
27 23.46 8.47 6.6E+01 22.91 8.28 6.3E+01 -2.35
28 23.28 8.44 7.1E+01 22.61 8.29 5.1E+01 -2.88
29 23.50 8.44 6.1E+01 22.72 8.31 5.5E+01 -3.31
30 23.40 8.46 7.2E+01 22.59 8.26 5.1E+01 -3.46
31 23.52 8.46 4.4E+01 22.73 8.23 6.2E+01 -3.34
32 23.31 8.45 5.0E+01 22.62 8.26 6.0E+01 -2.94
33 23.31 8.49 5.5E+01 22.55 8.28 5.6E+01 -3.30
34 23.27 8.49 5.9E+01 22.55 8.33 5.1E+01 -3.11
35 23.37 8.47 6.3E+01 22.67 8.26 5.7E+01 -3.02
36 23.65 8.43 6.9E+01 22.86 8.28 5.4E+01 -3.35
37 23.39 8.47 7.0E+01 22.72 8.28 5.8E+01 -2.86
38 23.44 8.47 6.1E+01 22.74 8.27 4.6E+01 -2.99
39 23.17 8.44 7.4E+01 22.41 8.30 5.8E+01 -3.29
40 23.22 8.45 6.1E+01 22.44 8.28 4.8E+01 -3.34
41 23.35 8.48 7.1E+01 22.61 8.30 6.1E+01 -3.16
42 23.31 8.46 7.3E+01 22.60 8.26 5.3E+01 -3.07
43 23.54 8.47 7.6E+01 22.78 8.25 5.0E+01 -3.24
44 23.51 8.46 6.9E+01 22.70 8.27 5.9E+01 -3.44
45 23.46 8.45 6.8E+01 22.68 8.28 4.6E+01 -3.33
46 23.53 8.43 5.6E+01 22.76 8.31 6.6E+01 -3.30
47 23.57 8.47 5.7E+01 22.86 8.29 5.3E+01 -3.01
48 23.64 8.44 7.5E+01 22.92 8.32 5.5E+01 -3.05
49 23.29 8.45 6.4E+01 22.62 8.24 5.3E+01 -2.90
50 23.39 8.44 7.0E+01 22.75 8.29 5.1E+01 -2.74




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/24

Date after test:2018/06/19

#8 - Operational Life

Test conditions : 10

00hr ,125deg C , 1.5WV

51 23.29 8.44 6.2E+01 22.51 8.28 5.0E+01 -3.34
52 23.42 8.45 7.3E+01 22.70 8.28 6.2E+01 -3.05
53 23.54 8.46 6.4E+01 22.74 8.28 5.9E+01 -3.39
54 23.31 8.49 7.0E+01 22.65 8.26 4.9E+01 -2.83
55 23.59 8.47 5.3E+01 22.77 8.29 5.5E+01 -3.46
56 23.37 8.45 5.2E+01 22.72 8.22 5.8E+01 -2.76
57 23.28 8.43 7.7E+01 22.57 8.29 5.5E+01 -3.03
58 23.35 8.44 4.0E+01 22.62 8.26 6.3E+01 -3.15
59 23.26 8.45 7.2E+01 22.61 8.31 4.9E+01 -2.78
60 23.30 8.45 7.6E+01 22.55 8.33 4.5E+01 -3.25
61 23.28 8.44 7.1E+01 22.65 8.32 6.8E+01 -2.74
62 23.27 8.45 7.3E+01 22.62 8.24 4.9E+01 -2.81
63 23.45 8.44 7.2E+01 22.86 8.28 5.8E+01 -2.51
64 23.27 8.46 7.4E+01 22.44 8.26 4.8E+01 -3.54
65 23.42 8.48 7.5E+01 22.74 8.31 5.9E+01 -2.88
66 23.55 8.44 7.2E+01 22.83 8.31 5.6E+01 -3.07
67 23.45 8.42 6.9E+01 22.78 8.24 5.4E+01 -2.85
68 23.60 8.42 7.5E+01 22.88 8.31 4.7E+01 -3.06
69 23.34 8.45 7.3E+01 22.55 8.25 5.8E+01 -3.38
70 23.36 8.45 4.8E+01 22.59 8.26 5.5E+01 -3.31
71 23.37 8.47 6.0E+01 22.74 8.27 5.0E+01 -2.71
72 23.44 8.44 8.1E+01 22.69 8.25 6.3E+01 -3.19
73 23.26 8.43 7.2E+01 22.59 8.25 5.1E+01 -2.89
74 23.48 8.47 8.0E+01 22.83 8.29 6.4E+01 -2.74
75 23.38 8.44 6.3E+01 22.62 8.29 5.3E+01 -3.27
76 23.36 8.44 6.7E+01 22.67 8.30 5.3E+01 -2.97
77 23.42 8.47 6.6E+01 22.62 8.28 6.1E+01 -3.42




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

#9 - External Visual Examination

EEQEE: g]]: Estzp:lles. 812 Number of failures: 0

Lot # Test No. Result (pass/fail)

3 pass

4 pass

5 pass

6 pass

7-1 pass

7-2 pass

8 pass

10 pass

12-1 pass

12-2 pass

12-3 pass

A 13 pass

14 pass

15 pass

16 pass

17 pass

18 pass

18 pass

18 pass

19 pass

21 pass

22 pass

23 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/05/10

#10 - Physical Dimensions

Number of Samples: 30

Readings at Room Temp: 25C

Number of Lots: 1 L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
- lower 3.00 1.40 1.40 0.30 0.30 1.50
Spec limits
upper 3.40 1.80 1.80 0.80 0.80
minimum 3.33 1.73 1.72 0.57 0.56 1.99
Measurement maximum 3.36 1.75 1.74 0.68 0.69 2.14
Statistics mean 3.34 1.74 1.73 0.61 0.61 2.09
standard deviation 0.01 0.00 0.01 0.02 0.03 0.04
Presence of failures in spec in spec in spec in spec in spec in spec
Sample L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
1 3.33 1.75 1.72 0.62 0.57 2.10
2 3.33 1.74 1.73 0.63 0.62 2.04
3 3.35 1.74 1.73 0.61 0.58 2.12
4 3.34 1.74 1.74 0.63 0.60 2.05
5 3.34 1.75 1.73 0.61 0.59 2.06
6 3.34 1.74 1.73 0.64 0.58 2.10
7 3.33 1.74 1.72 0.60 0.66 2.09
8 3.33 1.73 1.72 0.62 0.66 2.06
9 3.33 1.74 1.73 0.68 0.61 2.07
10 3.33 1.74 1.73 0.61 0.56 2.12
11 3.34 1.74 1.73 0.60 0.64 2.07
12 3.34 1.75 1.73 0.63 0.57 2.08
13 3.34 1.75 1.74 0.60 0.63 2.10
14 3.34 1.74 1.74 0.61 0.62 2.08
Measurements 15 3.34 1.73 1.73 0.57 0.63 2.14
16 3.36 1.74 1.73 0.59 0.63 2.10
17 3.34 1.74 1.72 0.60 0.57 2.10
18 3.35 1.74 1.73 0.62 0.58 2.11
19 3.33 1.74 1.74 0.63 0.62 2.10
20 3.33 1.74 1.73 0.58 0.69 2.00
21 3.34 1.74 1.74 0.60 0.60 2.12
22 3.34 1.74 1.73 0.62 0.63 2.07
23 3.35 1.74 1.72 0.61 0.59 2.09
24 3.34 1.74 1.73 0.60 0.59 1.99
25 3.35 1.74 1.74 0.62 0.59 2.10
26 3.33 1.74 1.73 0.57 0.64 2.12
27 3.34 1.73 1.73 0.61 0.61 2.08
28 3.34 1.74 1.74 0.65 0.65 2.14
29 3.33 1.74 1.74 0.62 0.66 2.06
30 3.34 1.73 1.72 0.64 0.63 2.10




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/19 Date after test:2018/04/26

#12 Resistance to solvents

Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by volume) of mineral sperits
, 25deg C 3min immersion

test conditions B : terpene defluxer, 25deg C 3min immersion

test conditions C : 42 parts(by volume) of water and 1 part (by volume) of propylene glycol
monomethylether and 1 part (by volume) of monoethanolamine, 63-70deg C 3min immersion

Number of Samples: 5
Number of Lots: 1

Number of Samples: 5

Number of Lots: 1 Number of failures: 0

1 No Failure
2 No Failure
A 3 No Failure
4 No Failure
5 No Failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/13

Date after test:2018/05/02

#13 - Mechanical Shock

Test conditions : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 orientations

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
o lower 19.80 2.3E+00 19.80 2.3E+00
Spec limits
upper 24.20 10.00 24.20 10.00
minimum 23.36 8.46 4.2E+01 21.26 8.02 5.6E+01 -9.25
Measurement maximum 23.76 8.57 7.4E+01 21.75 8.15 7.3E+01 -8.58
Statistics mean 23.61 8.50 5.8E+01 21.50 8.07 6.7E+01 -8.92
standard deviation 0.10 0.03 7.5E+00 0.11 0.03 3.9E+00 0.18
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 23.71 8.52 5.0E+01 21.62 8.03 6.4E+01 -8.83
2 23.56 8.49 5.8E+01 21.40 8.11 6.1E+01 -9.20
3 23.68 8.51 5.8E+01 21.60 8.02 6.3E+01 -8.78
4 23.67 8.55 6.4E+01 21.50 8.08 7.2E+01 -9.16
5 23.61 8.50 5.3E+01 21.48 8.07 6.9E+01 -9.01
6 23.49 8.46 6.3E+01 21.39 8.03 6.9E+01 -8.93
7 23.60 8.52 6.7E+01 21.49 8.15 6.5E+01 -8.96
8 23.73 8.50 4.2E+01 21.54 8.04 6.4E+01 -9.25
9 23.63 8.49 7.4E+01 21.47 8.13 7.3E+01 -9.14
10 23.70 8.53 6.0E+01 21.55 8.08 6.7E+01 -9.07
11 23.57 8.53 6.5E+01 21.50 8.05 7.3E+01 -8.78
12 23.72 8.52 4.8E+01 21.59 8.10 6.9E+01 -8.98
13 23.43 8.50 5.7E+01 21.33 8.10 6.6E+01 -8.93
14 23.36 8.51 4.7E+01 21.26 8.06 6.2E+01 -8.99
A 15 23.58 8.46 4.5E+01 21.55 8.12 6.6E+01 -8.58
16 23.73 8.53 5.8E+01 21.66 8.06 6.5E+01 -8.69
17 23.43 8.57 6.5E+01 21.32 8.05 6.7E+01 -8.99
18 23.64 8.51 5.6E+01 21.53 8.05 7.3E+01 -8.90
19 23.57 8.47 5.3E+01 21.45 8.09 6.7E+01 -8.99
20 23.49 8.49 7.4E+01 21.39 8.07 7.1E+01 -8.96
21 23.62 8.51 6.1E+01 21.51 8.14 6.5E+01 -8.91
22 23.59 8.46 5.9E+01 21.49 8.07 6.8E+01 -8.92
23 23.62 8.53 5.9E+01 21.59 8.05 7.0E+01 -8.60
24 23.54 8.47 6.7E+01 21.36 8.03 6.9E+01 -9.24
25 23.76 8.48 5.8E+01 21.62 8.03 5.6E+01 -9.02
26 23.74 8.50 5.8E+01 21.68 8.04 6.3E+01 -8.69
27 23.64 8.46 6.1E+01 21.60 8.13 6.8E+01 -8.61
28 23.57 8.50 5.4E+01 21.47 8.07 6.3E+01 -8.89
29 23.48 8.49 6.0E+01 21.40 8.06 6.9E+01 -8.89
30 23.71 8.50 6.1E+01 21.65 8.06 6.4E+01 -8.69




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/09

Date after test:2018/04/23

#14 - Vibration

Test conditions : 5g's for 20min, 12 cycles each of 3 orientations, test frequency 10 - 2000Hz

No. of samples: 30 Initial readings Final readings
No. of lots: 1 Capacitance uF Dl;iltpo art:;;n Il\jozhsn:: Capacitance uF D;ZS;E) ?tlc;;n Iﬁozhsn? ca(;z;?ag:c:%
- lower 19.80 2.3E+00 19.80 2.3E+00
Spec limits
upper 24.20 10.00 24.20 10.00
minimum 23.06 8.40 4.7E+01 23.09 8.36 6.0E+01 0.03
Measurement maximum 23.51 8.48 7.8E+01 23.56 8.43 9.9E+01 0.25
Statistics mean 23.26 8.43 6.5E+01 23.29 8.40 8.3E+01 0.16
standard deviation 0.12 0.02 8.5E+00 0.12 0.02 1.1E+01 0.06
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt'?) ?ti)zn ll\jozhsn? Capacitance uF D;ZSCISJ a;t:)zn ISOZhSrT(]: E:;:(Sfa:ce %
1 23.20 8.43 7.8E+01 23.23 8.43 7.2E+01 0.14
2 23.38 8.42 6.2E+01 23.43 8.42 8.2E+01 0.23
3 23.12 8.46 7.6E+01 23.18 8.40 8.3E+01 0.24
4 23.51 8.45 4.7E+01 23.56 8.43 9.7E+01 0.20
5 23.35 8.45 7.0E+01 23.40 8.42 7.1E+01 0.22
6 23.08 8.46 7.0E+01 23.12 8.38 8.6E+01 0.19
7 23.47 8.44 7.3E+01 23.49 8.42 7.8E+01 0.07
8 23.31 8.48 6.8E+01 23.35 8.41 8.1E+01 0.18
9 23.33 8.42 7.2E+01 23.35 8.36 8.4E+01 0.12
10 23.08 8.43 5.3E+01 23.09 8.38 6.9E+01 0.03
11 23.15 8.43 6.2E+01 23.17 8.40 9.9E+01 0.09
12 23.29 8.43 6.6E+01 23.30 8.38 8.7E+01 0.06
13 23.18 8.42 5.7E+01 23.20 8.36 7.8E+01 0.11
14 23.26 8.44 4.9E+01 23.31 8.37 8.2E+01 0.21
A 15 23.06 8.44 7.3E+01 23.11 8.39 7.1E+01 0.22
16 23.47 8.41 7.2E+01 23.49 8.38 7.8E+01 0.09
17 23.36 8.41 5.2E+01 23.41 8.38 9.7E+01 0.22
18 23.28 8.42 5.7E+01 23.32 8.40 9.7E+01 0.15
19 23.17 8.44 5.4E+01 23.20 8.41 8.9E+01 0.10
20 23.19 8.41 6.3E+01 23.22 8.39 9.9E+01 0.13
21 23.30 8.44 7.0E+01 23.35 8.38 7.0E+01 0.22
22 23.24 8.42 5.7E+01 23.28 8.39 9.3E+01 0.16
23 23.11 8.40 6.4E+01 23.15 8.43 9.0E+01 0.17
24 23.33 8.44 5.8E+01 23.38 8.40 8.7E+01 0.22
25 23.10 8.41 7.1E+01 23.14 8.40 6.5E+01 0.19
26 23.17 8.41 6.6E+01 23.21 8.43 6.0E+01 0.18
27 23.34 8.44 7.1E+01 23.39 8.41 8.1E+01 0.25
28 23.16 8.46 6.0E+01 23.20 8.40 9.9E+01 0.20
29 23.29 8.43 7.1E+01 23.32 8.36 9.2E+01 0.12
30 23.35 8.47 7.6E+01 23.38 8.40 8.3E+01 0.13




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/23

Date after test:2018/05/14

#15 - Resistance to Soldering Heat

Test Conditions : soldering , 260C 10sec immersion

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result
1 No failure
2 No failure
3 No failure
4 No failure
5 No failure
6 No failure
7 No failure
8 No failure
9 No failure

10 No failure
11 No failure
12 No failure
13 No failure
14 No failure
15 No failure
A 16 No failure
17 No failure
18 No failure
19 No failure
20 No failure
21 No failure
22 No failure
23 No failure
24 No failure
25 No failure
26 No failure
27 No failure
28 No failure
29 No failure
30 No failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/17

Date after test:2018/05/22

#16 - Thermal Shock

Test conditions : 300Cycles (-55deg C to 125deg C) , Maximum transfer time 20sec , keeping time 15min

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
- lower 19.80 2.3E+00 2.3E+00 -10.00
Spec limits
upper 24.20 10.00 10.00 10.00
minimum 23.41 8.45 4.0E+01 23.04 8.26 4.6E+01 -1.70
Measurement maximum 23.81 8.51 5.5E+01 23.40 8.33 7.0E+01 -1.33
Statistics mean 23.60 8.48 4.7E+01 23.25 8.29 5.6E+01 -1.48
standard deviation 0.12 0.01 3.6E+00 0.12 0.02 6.6E+00 0.10
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C ) Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF())r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 23.51 8.47 5.2E+01 23.18 8.30 5.7E+01 -1.42
2 23.72 8.48 4.8E+01 23.36 8.28 5.2E+01 -1.50
3 23.60 8.48 4.6E+01 23.26 8.28 5.2E+01 -1.47
4 23.43 8.48 4.5E+01 23.09 8.28 5.4E+01 -1.46
5 23.59 8.45 5.3E+01 23.26 8.29 5.8E+01 -1.37
6 23.75 8.47 4.4E+01 23.39 8.33 5.4E+01 -1.51
7 23.67 8.47 4.7E+01 23.35 8.28 5.1E+01 -1.36
8 23.42 8.48 4.8E+01 23.11 8.28 4.6E+01 -1.33
9 23.60 8.47 4.8E+01 23.27 8.30 5.4E+01 -1.40
10 23.72 8.49 4.6E+01 23.40 8.30 5.2E+01 -1.34
11 23.58 8.47 4.9E+01 23.24 8.30 5.4E+01 -1.45
12 23.62 8.48 4.4E+01 23.23 8.32 5.9E+01 -1.68
13 23.41 8.48 4.7E+01 23.04 8.28 5.9E+01 -1.54
14 23.62 8.48 4.9E+01 23.26 8.32 4.8E+01 -1.54
A 15 23.56 8.47 4.9E+01 23.19 8.29 5.1E+01 -1.56
16 23.70 8.50 5.4E+01 23.30 8.29 6.6E+01 -1.70
17 23.63 8.49 4.0E+01 23.25 8.31 6.1E+01 -1.60
18 23.59 8.48 4.2E+01 23.24 8.28 6.0E+01 -1.49
19 23.63 8.50 4.5E+01 23.27 8.27 5.9E+01 -1.54
20 23.68 8.46 4.6E+01 23.32 8.29 4.8E+01 -1.51
21 23.47 8.45 5.2E+01 23.12 8.28 5.3E+01 -1.52
22 23.79 8.46 5.3E+01 23.45 8.26 6.3E+01 -1.44
23 23.67 8.51 4.3E+01 23.30 8.31 5.1E+01 -1.58
24 23.81 8.47 4.2E+01 23.49 8.31 5.3E+01 -1.33
25 23.51 8.47 4.7E+01 23.16 8.29 4.6E+01 -1.47
26 23.41 8.49 5.5E+01 23.04 8.29 7.0E+01 -1.60
27 23.43 8.48 4.3E+01 23.09 8.27 7.0E+01 -1.42
28 23.57 8.46 4.8E+01 23.22 8.31 5.1E+01 -1.48
29 23.63 8.48 4.6E+01 23.26 8.28 6.4E+01 -1.54
30 23.78 8.47 4.7E+01 23.46 8.32 6.6E+01 -1.37




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/05/01 Date after test:2018/05/03

#17 - ESD Test

Test conditions : charge capacitor 150pF, discharge resistor 20000hm

Number of Sam.ples: 15 Greatest Breakdown Voltage with no failures
Number of Lots: 1
SLT; kgdeown Sample Result (pass/fail)
1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
min 1kV D.C. 8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/13

#18 - Solderability

Test conditions : 1.soldering 235C 5sec immersion, 2.soldering 235C 5sec immersion, 3.soldering 260C 120sec immersion

mﬂmgg: gI fgtzpzlles. 45 Number of failures: 0
Test No. Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

1 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

2 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

3 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/19

#19 - Electrical Characterization

Test conditions : 120+/-24Hz, 0.5+/-0.1Vrms

Readings at Room Temp: 25C

at Min Operating Temperature: -55C

at Max Operating Temperature: 125C

Number of Samples: 30
Number of Lots: 1 Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation IR 125C Mohm Change in
uF Factor % Mohm uF Factor %  |capacitance % uF Factor % capacitance %
- lower 19.80 2.3E+00 -15.00 2.3E-01 -15.00
Spec limits
upper 24.20 10.00 15.00 15.00
minimum 22.75 8.25 5.2E+01 21.17 11.97 -7.54 20.59 0.52 3.4E+00 -9.61
Measurement maximum 23.75 8.38 5.3E+01 22.01 12.40 -6.72 21.52 1.02 3.9E+00 -9.14
Statistics mean 23.17 8.32 5.2E+01 21.52 12.16 7.10 21.00 0.74 3.7E+00 -0.36
standard deviation 0.22 0.04 3.2E-01 0.20 0.13 0.20 0.20 0.11 1.1E-01 0.10
Presence of failures in spec in spec in spec in spec in spec in spec in spec in spec in spec in spec
Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation Change in
Measurements Sample P uF Factpor % Mohm P uF Factpor % capacita?nce % P uF Factpor % IR 125C Mohm capacitSnce %
1 23.40 8.28 5.2E+01 21.74 12.00 -7.08 21.20 0.63 3.7E+00 -9.38
2 22.93 8.28 5.2E+01 21.32 12.23 -7.02 20.82 0.71 3.7E+00 -9.22
3 23.10 8.29 5.2E+01 21.52 12.03 -6.85 20.96 0.78 3.7E+00 -9.28
4 23.15 8.31 5.3E+01 21.60 12.37 -6.72 20.98 0.78 3.5E+00 -9.40
5 23.20 8.29 5.2E+01 21.60 12.12 -6.89 21.03 0.58 3.9E+00 -9.36
6 23.01 8.33 5.2E+01 21.36 12.32 -7.17 20.83 0.73 3.8E+00 -9.44
7 23.35 8.35 5.2E+01 21.73 12.18 -6.93 21.18 0.75 3.8E+00 -9.27
8 23.47 8.38 5.2E+01 21.83 12.11 -6.98 21.21 0.64 3.8E+00 -9.61
9 23.40 8.34 5.2E+01 21.77 12.10 -6.95 21.17 1.02 3.5E+00 -9.51
10 23.19 8.26 5.2E+01 21.49 12.25 -7.34 20.99 0.83 3.7E+00 -9.46
11 23.36 8.36 5.3E+01 21.61 12.09 -7.49 21.18 0.73 3.7E+00 -9.34
12 23.10 8.34 5.2E+01 21.42 12.28 -7.25 20.90 0.66 3.8E+00 -9.51
13 22.88 8.31 5.2E+01 21.31 12.23 -6.86 20.73 0.79 3.4E+00 -9.39
14 23.21 8.25 5.2E+01 21.54 12.04 -7.21 21.06 0.66 3.8E+00 -9.29
A 15 23.32 8.37 5.2E+01 21.67 12.16 -7.10 21.12 0.71 3.7E+00 -9.43
16 22.81 8.32 5.2E+01 21.17 12.27 -7.22 20.67 0.85 3.6E+00 -9.39
17 23.19 8.33 5.3E+01 21.51 12.37 -7.25 21.02 0.52 3.7E+00 -9.33
18 23.17 8.32 5.3E+01 21.49 12.28 -7.24 20.97 0.88 3.6E+00 -9.48
19 22.75 8.35 5.2E+01 21.20 12.34 -6.81 20.59 0.56 3.7E+00 -9.49
20 23.29 8.31 5.2E+01 21.63 12.08 -7.13 21.11 0.96 3.6E+00 -9.36
21 23.09 8.31 5.2E+01 21.44 12.40 -7.18 20.95 0.58 3.5E+00 -9.27
22 22.96 8.37 5.2E+01 21.29 11.97 -7.25 20.80 0.79 3.7E+00 -9.40
23 23.22 8.36 5.2E+01 21.60 11.98 -6.97 21.06 0.69 3.8E+00 -9.27
24 23.34 8.34 5.2E+01 21.58 12.07 -7.54 21.21 0.75 3.8E+00 -9.14
25 23.20 8.37 5.2E+01 21.60 12.03 -6.93 21.06 0.82 3.6E+00 -9.23
26 23.23 8.32 5.2E+01 21.57 12.03 -7.14 21.08 0.78 3.7E+00 -9.24
27 23.75 8.25 5.2E+01 22.01 12.13 -7.31 21.52 0.85 3.8E+00 -9.39
28 22.92 8.36 5.3E+01 21.31 12.19 -7.00 20.78 0.80 3.8E+00 -9.32
29 23.23 8.31 5.2E+01 21.60 12.18 -7.00 21.04 0.80 3.7E+00 -9.41
30 22.83 8.35 5.2E+01 21.18 12.02 -7.22 20.72 0.68 3.7E+00 -9.23




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23
Manufacturung Location: Phillipine Lot No: A
Date before test:2018/04/23 Date after test:2018/04/24

#21 - Board Flex

Test conditions : bend board at 2mm for 60sec
pass/fail criteria : cap change within +/-10%

Test Data
EEEEE: g; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine

Lot No: A

Date before test:2018/04/16

Date after test:2018/04/16

#22 - Terminal Strength (SMD)

Test conditions : Force of 18N for 60sec

EEEEE: Z; f(a)itzp:lles. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A

Date before test:2018/04/16

#23 - Beam Load

Test conditions : Apply a force until the part brakes
pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over (t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)

mzmgz; 2; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




mulRata

INNOVATOR IN ELECTRONICS

L AEC Q200 Summary of Test Results

Supplier: Murata
Submission Date: July /2018
Part Name:
GCM32ER70J476KE19

Series description:

GCM/ 1210/ X7R / 6.3V Series



INNOVATOR IN ELECTRONICS

Murata Manufacturing Co., Ltd. December / 2018

Murata P/N: GCM32ER70J476KE19

Part Series GCM /1210 / X7R / 6.3V Series

Operating Temperature: -55°C ~ +125°C

Test Item Test Conditions No of Lots | Qty per Lot |No of Failure|

#3 - High Temperature Exposure Test conditions : 1000hr , 150deg C 1 77 0

#4 - Temperature Cycling Test conditions : 1000cycles , -55deg C to 125deg C 1 77 0

#5 - Destructive Physical Analysis 1 10 0

= : : 3

46 - Moisture Resistance Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 1 77 0
98% RH

#7 - Biased Humidity (1) Test Conditions : 1000hr , 85deg C / 85% RH , 1IWV 1 77 0

#7 - Biased Humidity (I1) Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V 1 7 0

#8 - Operational Life Test conditions : 1000hr ,125deg C , 1.5WV 1 7 0

#9 - External Visual Examination all qualification parts 0

#10 - Physical Dimensions 1 30 0
Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by
volume) of mineral sperits , 25deg C 3min immersion

. test conditions B : terpene defluxer, 25deg C 3min immersion
#12 R | . 1
esistance to solvents test conditions C : 42 parts(by volume) of water and 1 part (by volume) of 5 0

propylene glycol monomethylether and 1 part (by volume) of
monoethanolamine, 63-70deg C 3min immersion

413 - Mechanical Shock Te_st copdmons : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 1 30 0
orientations

#14 - Vibration Test conditions : 5¢'s for 20min, 12 cycles each of 3 orientations, test 1 30 0
frequency 10 - 2000Hz

#15 - Resistance to Soldering Heat |Test Conditions : soldering , 260C 10sec immersion 1 30 0

#16 - Thermal Shock Test condltlo_ns : _::’OOCycIe_-s (-55deg C to 125deg C) , Maximum transfer time 1 15 0
20sec , keeping time 15min

#17 - ESD Test Test conditions : charge capacitor 150pF, discharge resistor 20000hm 1 30 0

#18 - Solderability Test co'ndmons : l.sglderlng 235C 55ep |mmgr5|on, 2.soldering 235C 5sec 1 15 0
immersion, 3.soldering 260C 120sec immersion

#19 - Electrical Characterization Test conditions : 120+/-24Hz, 0.5+/-0.1Vrms 1 30 0
Test conditions : bend board at 2mm for 60sec

#21 - Board Flex passl/fail criteria : cap change within +/-10% 1 30 0

#22 - Terminal Strength (SMD) Test conditions : Force of 1.8kg for 60sec 1 30 0
Test conditions : Apply a force until the part brakes

423 - Beam Load pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over 1 30 0

(t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/27

Date after test:2018/05/08

#3 - High Temperature Exposure

Test conditions : 1000hr , 150deg C

No. of samples: 77 Initial readings Final readings
i . Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
. lower 42.30 1.1E+00 1.1E+00 -10.00
Spec limits
upper 51.70 10.00 20.00 10.00
minimum 48.84 8.16 1.7E+01 46.44 7.65 1.8E+01 -5.38
Measurement maximum 50.29 8.42 3.6E+01 47.87 7.79 3.7E+01 -4.50
Statistics mean 49.48 8.32 2.8E+01 47.08 7.73 2.8E+01 -4.85
standard deviation 0.35 0.06 5.3E+00 0.34 0.03 4.7E+00 0.21
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Factor % Mohm Capacitance uF Factor % Mohm capacitance %
1 49.74 8.26 2.3E+01 47.40 7.73 2.5E+01 -4.69
2 50.04 8.23 2.5E+01 47.76 7.75 3.0E+01 -4.55
3 49.73 8.26 2.5E+01 47.29 7.71 2.7E+01 -4.92
4 48.87 8.34 3.0E+01 46.47 7.72 3.2E+01 -4.91
5 49.38 8.29 2.2E+01 47.02 7.68 3.1E+01 -4.77
6 49.41 8.27 2.4E+01 46.89 7.74 2.2E+01 -5.10
7 49.06 8.37 1.8E+01 46.82 7.65 2.9E+01 -4.56
8 49.60 8.27 2.4E+01 47.34 7.67 3.0E+01 -4.55
9 48.96 8.21 3.2E+01 46.63 7.76 2.8E+01 -4.77
10 49.70 8.21 3.0E+01 47.28 7.70 2.5E+01 -4.88
11 49.30 8.41 2.9E+01 47.00 7.71 3.7E+01 -4.67
12 50.07 8.38 2.7E+01 47.56 7.74 3.1E+01 -5.02
13 49.24 8.29 3.0E+01 46.73 7.75 2.4E+01 -5.10
14 49.58 8.42 2.2E+01 47.24 7.73 2.7E+01 -4.71
15 49.73 8.37 2.2E+01 47.43 7.73 3.3E+01 -4.63
16 49.79 8.42 2.4E+01 47.49 7.72 2.5E+01 -4.61
17 49.87 8.36 3.5E+01 47.38 7.69 2.6E+01 -4.99
18 49.43 8.32 2.3E+01 46.90 7.75 3.3E+01 -5.12
19 49.47 8.26 3.3E+01 47.17 7.70 2.1E+01 -4.65
20 49.24 8.37 3.6E+01 46.69 7.69 2.7E+01 -5.18
21 49.10 8.29 2.6E+01 46.71 7.79 2.9E+01 -4.87
22 49.47 8.39 3.1E+01 47.08 7.74 3.5E+01 -4.83
23 49.15 8.39 2.1E+01 46.76 7.71 1.9E+01 -4.86
24 49.02 8.26 2.6E+01 46.68 7.75 3.6E+01 -4.77
A 25 49.62 8.27 3.3E+01 47.29 7.73 2.8E+01 -4.70
26 48.91 8.33 2.9E+01 46.53 7.69 2.3E+01 -4.85
27 49.67 8.36 3.4E+01 47.31 7.67 1.8E+01 -4.76
28 50.29 8.34 3.2E+01 47.87 7.77 2.3E+01 -4.81
29 49.29 8.38 3.1E+01 46.95 7.72 2.6E+01 -4.76
30 49.34 8.26 3.3E+01 47.03 7.73 3.0E+01 -4.68
31 49.20 8.30 2.7E+01 46.91 7.72 3.6E+01 -4.66
32 49.23 8.30 1.8E+01 46.94 7.70 2.4E+01 -4.66
33 49.21 8.42 2.2E+01 46.79 7.72 3.5E+01 -4.92
34 48.84 8.27 3.3E+01 46.52 7.75 2.9E+01 -4.74
35 49.09 8.39 2.5E+01 46.88 7.71 3.1E+01 -4.50
36 49.37 8.35 2.9E+01 47.14 7.71 3.1E+01 -4.52
37 50.07 8.41 1.9E+01 47.69 7.72 2.4E+01 -4.77
38 50.13 8.32 3.6E+01 47.57 7.76 2.7E+01 -5.12
39 49.65 8.38 3.2E+01 47.09 7.75 3.7E+01 -5.16
40 49.83 8.40 1.7E+01 47.39 7.70 2.7E+01 -4.91
41 49.14 8.34 3.4E+01 46.55 7.78 2.7E+01 -5.27
42 49.65 8.38 1.8E+01 47.20 7.75 3.1E+01 -4.95
43 49.37 8.29 3.3E+01 46.97 7.70 2.7E+01 -4.86
44 50.00 8.29 1.7E+01 47.46 7.69 2.4E+01 -5.07
45 49.74 8.32 1.9E+01 47.34 7.70 3.0E+01 -4.83
46 49.23 8.37 3.0E+01 46.99 7.76 3.2E+01 -4.55
47 49.94 8.35 3.3E+01 47.39 7.78 3.7E+01 -5.11
48 49.64 8.26 2.4E+01 47.05 7.73 3.2E+01 -5.21
49 49.44 8.26 3.2E+01 47.19 7.70 2.6E+01 -4.55
50 49.74 8.37 2.0E+01 47.25 7.77 3.1E+01 -5.01




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/27 Date after test:2018/05/08

#3 - High Temperature Exposure
Test conditions : 1000hr , 150deg C
51 49.73 8.36 2.6E+01 47.16 7.72 3.0E+01 -5.16
52 50.10 8.34 3.0E+01 47.63 7.73 2.2E+01 -4.92
53 49.50 8.33 3.0E+01 47.02 7.68 2.4E+01 -5.01
54 49.00 8.36 3.2E+01 46.63 7.77 2.0E+01 -4.84
55 49.93 8.37 2.2E+01 47.61 7.68 2.0E+01 -4.65
56 48.92 8.21 3.2E+01 46.44 7.78 3.3E+01 -5.06
57 49.13 8.34 3.4E+01 46.57 7.76 3.0E+01 -5.21
58 49.39 8.20 3.4E+01 47.02 7.70 3.5E+01 -4.80
59 49.84 8.36 3.5E+01 47.45 7.73 2.5E+01 -4.81
60 49.74 8.27 3.1E+01 47.30 7.75 2.7E+01 -4.91
61 49.20 8.36 2.8E+01 46.87 7.79 3.0E+01 -4.74
62 49.21 8.32 2.6E+01 46.72 7.73 3.6E+01 -5.05
63 49.43 8.32 3.1E+01 46.77 7.67 2.9E+01 -5.38
A 64 49.43 8.31 2.4E+01 47.14 7.71 2.9E+01 -4.63

65 49.19 8.33 1.8E+01 46.71 7.77 2.4E+01 -5.04
66 49.00 8.35 2.7E+01 46.63 7.74 2.9E+01 -4.85
67 49.93 8.36 2.9E+01 47.51 7.73 2.1E+01 -4.84
68 49.25 8.37 2.3E+01 46.93 7.69 3.7E+01 -4.70
69 49.78 8.27 2.9E+01 47.27 7.75 2.7E+01 -5.05
70 49.84 8.28 2.9E+01 47.58 7.75 3.1E+01 -4.54
71 49.43 8.36 1.9E+01 47.18 7.73 2.0E+01 -4.56
72 49.01 8.42 3.0E+01 46.75 7.77 3.4E+01 -4.62
73 49.48 8.26 3.4E+01 47.15 7.74 2.2E+01 -4.71
74 49.45 8.32 3.0E+01 46.97 7.73 2.9E+01 -5.01
75 49.59 8.39 3.5E+01 47.12 7.75 2.8E+01 -4.99
76 49.07 8.30 2.6E+01 46.78 7.77 3.2E+01 -4.66
77 49.50 8.16 3.4E+01 47.09 7.70 3.5E+01 -4.85




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/03 Date after test:2018/06/05
#4 - Temperature Cycling
Test conditions : 1000cycles , -55deg C to 125deg C
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 42.30 1.1E+00 1.1E+00 -7.50
Spec limits
upper 51.70 10.00 20.00 7.50
minimum 48.41 7.98 1.4E+01 47.95 7.91 1.8E+01 -1.15
Measurement maximum 49.98 8.11 2.3E+01 49.67 8.05 3.1E+01 -0.55
Statistics mean 49.31 8.05 1.8E+01 48.88 7.99 2.5E+01 -0.87
standard deviation 0.35 0.03 1.9E+00 0.35 0.03 3.2E+00 0.15
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 48.72 8.06 1.9E+01 48.22 7.99 2.2E+01 -1.03
2 49.43 8.04 1.7E+01 48.96 7.94 2.2E+01 -0.93
3 49.57 8.08 2.0E+01 49.19 7.93 2.6E+01 -0.77
4 48.41 8.09 2.0E+01 47.95 8.04 2.5E+01 -0.95
5 49.60 8.06 1.6E+01 49.24 8.02 3.0E+01 -0.72
6 49.33 8.07 1.9E+01 48.76 7.99 2.7E+01 -1.14
7 49.46 8.05 1.6E+01 49.05 7.98 2.7E+01 -0.83
8 49.84 8.06 1.7E+01 49.48 7.94 3.0E+01 -0.71
9 49.39 8.11 2.0E+01 48.96 7.99 2.2E+01 -0.87
10 49.70 8.04 1.6E+01 49.14 8.03 2.9E+01 -1.13
11 48.73 8.01 2.0E+01 48.32 7.97 2.9E+01 -0.85
12 49.51 8.10 1.5E+01 49.08 7.97 2.3E+01 -0.88
13 49.34 8.11 1.9E+01 48.88 7.98 2.9E+01 -0.93
14 49.24 8.01 2.3E+01 48.82 8.02 2.1E+01 -0.86
15 49.22 8.11 1.8E+01 48.70 7.97 2.7E+01 -1.05
16 49.74 8.05 1.7E+01 49.26 7.99 2.6E+01 -0.96
17 49.62 8.02 1.7E+01 49.31 8.01 3.1E+01 -0.64
18 49.12 8.02 2.0E+01 48.81 7.98 2.9E+01 -0.63
19 49.13 8.06 2.2E+01 48.75 8.01 2.6E+01 -0.76
20 49.14 8.05 1.7E+01 48.75 7.99 2.4E+01 -0.81
21 49.49 8.08 1.6E+01 48.94 7.99 2.4E+01 -1.10
22 48.61 8.06 1.6E+01 48.11 7.99 2.4E+01 -1.03
23 49.62 8.09 2.2E+01 49.18 7.96 2.7E+01 -0.88
24 49.52 8.04 1.8E+01 49.05 7.94 2.5E+01 -0.96
A 25 49.26 8.04 1.6E+01 48.81 8.05 1.9E+01 -0.92
26 49.34 8.07 2.1E+01 49.02 7.99 2.8E+01 -0.64
27 49.79 7.99 1.8E+01 49.22 8.00 2.3E+01 -1.14
28 49.63 8.07 2.0E+01 49.19 7.93 2.8E+01 -0.90
29 48.68 8.04 1.5E+01 48.30 7.99 2.9E+01 -0.78
30 49.16 8.11 1.8E+01 48.64 8.02 2.5E+01 -1.06
31 49.28 8.07 2.0E+01 48.92 7.99 2.5E+01 -0.74
32 49.18 8.01 1.6E+01 48.83 7.98 2.6E+01 -0.71
33 49.16 8.06 1.8E+01 48.75 7.97 2.2E+01 -0.83
34 48.93 7.99 1.9E+01 48.59 8.00 2.6E+01 -0.71
35 49.47 8.06 1.8E+01 49.11 8.00 1.8E+01 -0.74
36 49.36 7.98 2.2E+01 48.83 8.00 2.6E+01 -1.09
37 49.98 8.05 2.1E+01 49.66 8.01 2.8E+01 -0.65
38 49.44 8.04 1.7E+01 48.96 8.03 2.8E+01 -0.99
39 49.34 8.04 1.4E+01 48.95 7.98 2.8E+01 -0.77
40 48.89 8.05 1.8E+01 48.40 7.97 2.7E+01 -1.01
41 49.23 8.05 1.7E+01 48.74 7.98 2.9E+01 -0.98
42 49.62 8.06 1.9E+01 49.12 8.03 3.0E+01 -1.00
43 48.61 8.08 2.2E+01 48.18 7.98 2.1E+01 -0.88
44 49.43 8.00 2.0E+01 48.98 7.98 2.2E+01 -0.90
45 49.31 8.03 1.7E+01 48.88 7.94 2.8E+01 -0.86
46 49.35 8.03 1.7E+01 49.00 8.02 3.0E+01 -0.72
47 49.37 8.06 1.7E+01 49.00 8.02 1.8E+01 -0.75
48 49.13 8.04 2.0E+01 48.68 7.98 2.3E+01 -0.91
49 49.96 8.06 1.7E+01 49.52 7.96 2.3E+01 -0.87
50 49.78 8.03 2.2E+01 49.31 7.99 3.0E+01 -0.95




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/03

Date after test:2018/06/05

#4 - Temperature Cycling

Test conditions : 1000cycles , -55deg C to 125deg C

51 49.31 8.04 2.0E+01 48.84 7.99 2.5E+01 -0.96
52 49.66 8.08 2.1E+01 49.21 7.95 2.5E+01 -0.91
53 48.66 8.02 1.7E+01 48.25 7.96 2.8E+01 -0.83
54 49.25 8.07 1.8E+01 48.85 7.96 1.9E+01 -0.82
55 49.23 8.09 1.8E+01 48.74 7.99 2.5E+01 -0.99
56 49.14 8.06 1.7E+01 48.64 8.00 2.5E+01 -1.02
57 49.63 8.02 1.6E+01 49.25 7.95 2.7E+01 -0.77
58 48.83 8.04 1.9E+01 48.50 7.98 2.4E+01 -0.67
59 49.61 8.09 2.1E+01 49.34 8.01 2.1E+01 -0.55
60 49.13 8.01 1.8E+01 48.77 8.02 1.9E+01 -0.73
61 49.54 8.02 1.8E+01 49.25 8.00 2.2E+01 -0.57
62 48.97 8.09 1.7E+01 48.57 8.01 2.4E+01 -0.81
63 49.26 8.04 2.0E+01 48.78 8.00 2.4E+01 -0.97
64 48.94 8.08 1.8E+01 48.39 7.98 2.4E+01 -1.13
65 49.51 7.99 1.8E+01 49.05 7.98 2.6E+01 -0.93
66 48.94 8.07 1.7E+01 48.49 8.03 2.7E+01 -0.92
67 49.49 8.05 1.6E+01 49.16 7.98 2.3E+01 -0.67
68 49.84 8.02 1.9E+01 49.38 8.01 2.4E+01 -0.93
69 48.83 8.03 1.9E+01 48.48 7.98 2.8E+01 -0.71
70 49.27 8.01 1.9E+01 48.80 8.00 2.6E+01 -0.95
71 48.85 8.08 2.2E+01 48.43 7.98 1.8E+01 -0.86
72 49.32 8.06 1.8E+01 48.87 8.02 2.5E+01 -0.91
73 49.98 8.09 1.7E+01 49.67 7.94 2.2E+01 -0.63
74 49.66 7.98 1.7E+01 49.16 8.03 2.7E+01 -1.02
75 49.52 8.04 1.9E+01 48.95 8.01 2.9E+01 -1.15
76 49.06 8.04 1.9E+01 48.73 8.00 2.8E+01 -0.69
77 49.30 8.07 1.8E+01 48.92 7.91 2.4E+01 -0.76




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A

Date before test:2018/03/29

#5 - Destructive Physical Analysis

Number of Samples: 10

Number of Lots: 1 Number of failures: 0

Lot # Sample Result (pass/fail)

pass

pass

pass

pass

pass

pass

pass

pass

Olo|N|jo|OlD|WIN]-

pass

=
o

pass




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/10

Date after test:2018/05/08

#6 - Moisture Resistance

Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Factpor % Mohm Capacitance uF Fact'z)r % Mohm capacita?nce %
- lower 42.30 1.1E+00 1.1E+00 -10.00
Spec limits
upper 51.70 10.00 20.00 10.00
minimum 48.60 8.26 1.7E+01 48.64 8.16 2.0E+01 -0.35
Measurement maximum 50.20 8.44 3.5E+01 50.37 8.30 4.0E+01 0.87
Statistics mean 49.33 8.35 2.5E+01 49.48 8.23 3.1E+01 0.30
standard deviation 0.35 0.04 4.4E+00 0.37 0.03 5.5E+00 0.28
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 49.61 8.28 3.1E+01 49.46 8.23 3.9E+01 -0.29
2 49.63 8.37 1.8E+01 49.69 8.29 3.2E+01 0.12
3 48.97 8.32 2.9E+01 49.02 8.24 2.5E+01 0.09
4 49.07 8.33 1.9E+01 49.25 8.25 3.4E+01 0.38
5 48.96 8.40 2.7E+01 49.28 8.23 2.9E+01 0.67
6 48.98 8.33 1.9E+01 49.25 8.23 2.6E+01 0.54
7 49.37 8.34 3.4E+01 49.50 8.22 4.0E+01 0.27
8 49.55 8.38 2.5E+01 49.62 8.23 2.2E+01 0.14
9 48.78 8.41 1.9E+01 48.64 8.27 3.6E+01 -0.28
10 49.86 8.36 2.2E+01 49.89 8.22 2.6E+01 0.06
11 50.06 8.34 2.1E+01 50.13 8.25 3.3E+01 0.14
12 48.77 8.29 2.7E+01 48.89 8.25 3.5E+01 0.24
13 48.60 8.34 2.0E+01 49.00 8.22 3.4E+01 0.82
14 49.57 8.28 2.5E+01 49.64 8.29 2.2E+01 0.14
15 49.43 8.29 2.5E+01 49.36 8.21 2.1E+01 -0.14
16 49.30 8.31 2.4E+01 49.71 8.21 3.0E+01 0.84
17 49.48 8.33 2.6E+01 49.82 8.20 2.2E+01 0.68
18 49.06 8.34 2.7E+01 48.89 8.27 3.2E+01 -0.35
19 49.89 8.33 2.8E+01 49.99 8.22 3.9E+01 0.21
20 49.63 8.30 2.8E+01 49.60 8.19 3.9E+01 -0.06
21 49.21 8.30 3.2E+01 49.46 8.26 3.5E+01 0.52
22 49.44 8.41 3.5E+01 49.68 8.30 3.6E+01 0.50
23 49.11 8.29 1.8E+01 49.13 8.20 3.7E+01 0.03
24 49.40 8.37 2.8E+01 49.48 8.24 2.6E+01 0.17
A 25 49.29 8.41 2.6E+01 49.60 8.28 3.2E+01 0.64
26 49.25 8.39 2.5E+01 49.28 8.22 2.6E+01 0.07
27 49.64 8.36 3.0E+01 49.95 8.21 3.0E+01 0.62
28 49.34 8.29 2.6E+01 49.77 8.26 3.1E+01 0.87
29 49.56 8.34 2.9E+01 49.70 8.18 3.8E+01 0.29
30 49.11 8.34 3.2E+01 49.29 8.23 3.5E+01 0.38
31 49.40 8.41 2.5E+01 49.70 8.25 3.2E+01 0.61
32 49.00 8.37 2.6E+01 49.23 8.25 3.6E+01 0.48
33 49.02 8.42 2.4E+01 48.99 8.29 2.4E+01 -0.05
34 48.98 8.30 1.9E+01 49.18 8.20 3.7E+01 0.42
35 48.68 8.28 1.9E+01 48.77 8.21 2.2E+01 0.18
36 49.42 8.42 2.5E+01 49.43 8.28 4.0E+01 0.02
37 49.69 8.42 1.8E+01 49.78 8.17 2.9E+01 0.18
38 48.95 8.26 2.8E+01 49.06 8.21 3.5E+01 0.23
39 49.74 8.33 2.9E+01 49.98 8.16 3.2E+01 0.49
40 48.87 8.32 2.0E+01 48.84 8.24 2.3E+01 -0.06
41 49.38 8.36 2.5E+01 49.57 8.25 3.1E+01 0.37
42 49.45 8.34 2.2E+01 49.67 8.23 2.3E+01 0.44
43 50.07 8.32 2.0E+01 50.23 8.17 2.6E+01 0.31
44 49.45 8.36 3.1E+01 49.62 8.22 2.7E+01 0.36
45 49.79 8.38 2.2E+01 50.06 8.24 3.9E+01 0.54
46 48.94 8.27 2.4E+01 49.35 8.20 2.4E+01 0.84
47 49.50 8.35 2.2E+01 49.69 8.28 2.6E+01 0.37
48 48.82 8.37 2.6E+01 48.98 8.19 2.8E+01 0.33
49 49.39 8.39 2.4E+01 49.54 8.27 3.3E+01 0.30
50 49.35 8.44 2.2E+01 49.53 8.21 3.0E+01 0.37




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A

Date before test:2018/04/10 Date after test:2018/05/08

#6 - Moisture Resistance
Test conditions : 10cycles(1cycle : 24hr) , 25deg C / 80% RH to 65deg C / 98% RH
51 49.11 8.38 2.7E+01 49.19 8.21 3.5E+01 0.18
52 49.02 8.40 2.1E+01 49.17 8.18 3.0E+01 0.31
53 49.87 8.35 2.7E+01 50.07 8.28 2.9E+01 0.40
54 49.25 8.38 2.7E+01 49.50 8.27 3.5E+01 0.52
55 49.97 8.39 3.4E+01 49.98 8.29 3.3E+01 0.03
56 49.46 8.32 2.6E+01 49.62 8.24 2.2E+01 0.34
57 49.15 8.33 2.5E+01 49.25 8.17 3.5E+01 0.20
58 49.07 8.38 1.9E+01 49.26 8.23 2.8E+01 0.39
59 49.29 8.36 3.0E+01 49.45 8.23 2.1E+01 0.31
60 49.24 8.42 2.9E+01 49.39 8.24 3.0E+01 0.31
61 49.33 8.37 3.1E+01 49.33 8.23 3.5E+01 0.01
62 48.79 8.39 1.7E+01 49.04 8.22 3.3E+01 0.52
63 48.71 8.31 2.4E+01 48.79 8.23 3.6E+01 0.17
A 64 49.72 8.28 2.8E+01 49.89 8.24 3.4E+01 0.34

65 49.89 8.29 2.6E+01 50.08 8.26 3.3E+01 0.38
66 49.53 8.38 2.6E+01 49.44 8.24 3.5E+01 -0.19
67 49.43 8.34 3.0E+01 49.76 8.23 3.1E+01 0.68
68 49.26 8.34 2.0E+01 49.24 8.26 3.2E+01 -0.03
69 49.51 8.31 2.7E+01 49.87 8.23 3.1E+01 0.74
70 49.20 8.37 3.2E+01 49.25 8.27 2.6E+01 0.11
71 50.20 8.26 2.6E+01 50.37 8.27 2.7E+01 0.33
72 49.30 8.29 1.9E+01 49.26 8.23 2.0E+01 -0.10
73 48.94 8.39 1.8E+01 49.33 8.18 2.1E+01 0.78
74 49.14 8.30 1.9E+01 49.54 8.18 4.0E+01 0.82
75 49.05 8.37 2.5E+01 49.21 8.25 2.7E+01 0.33
76 49.45 8.32 3.0E+01 49.43 8.26 3.0E+01 -0.04
77 49.64 8.34 2.8E+01 49.69 8.26 3.3E+01 0.10




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/12

Date after test:2018/06/07

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1|Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
. lower 42.30 1.1E+00 1.1E-01 -10.00
Spec limits
upper 51.70 10.00 20.00 10.00
minimum 48.45 8.23 1.0E+01 47.96 8.18 3.1E+01 -1.15
Measurement maximum 50.48 8.40 1.5E+01 49.97 8.34 3.8E+01 -0.68
Statistics mean 49.44 8.33 1.3E+01 48.99 8.28 3.5E+01 -0.91
standard deviation 0.39 0.04 1.1E+00 0.39 0.04 1.8E+00 0.11
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF(’)r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 49.12 8.32 1.3E+01 48.67 8.25 3.2E+01 -0.92
2 49.80 8.35 1.2E+01 49.33 8.27 3.2E+01 -0.94
3 49.40 8.37 1.3E+01 49.01 8.31 3.5E+01 -0.80
4 50.14 8.32 1.5E+01 49.63 8.25 3.7E+01 -1.01
5 49.88 8.29 1.1E+01 49.47 8.28 3.5E+01 -0.83
6 49.59 8.33 1.1E+01 49.12 8.28 3.3E+01 -0.94
7 49.37 8.27 1.3E+01 48.98 8.33 3.4E+01 -0.79
8 49.20 8.28 1.3E+01 48.79 8.31 3.5E+01 -0.83
9 49.50 8.31 1.3E+01 49.02 8.25 3.7E+01 -0.98
10 49.40 8.33 1.2E+01 48.98 8.26 3.2E+01 -0.84
11 48.71 8.28 1.3E+01 48.27 8.20 3.4E+01 -0.92
12 49.44 8.32 1.1E+01 48.92 8.27 3.7E+01 -1.07
13 49.50 8.40 1.2E+01 49.05 8.30 3.4E+01 -0.91
14 48.95 8.37 1.2E+01 48.47 8.28 3.4E+01 -0.99
15 49.38 8.34 1.4E+01 48.89 8.29 3.3E+01 -1.00
16 49.06 8.34 1.1E+01 48.66 8.25 3.2E+01 -0.80
17 49.87 8.34 1.3E+01 49.44 8.25 3.2E+01 -0.87
18 49.44 8.31 1.3E+01 49.02 8.34 3.5E+01 -0.86
19 49.56 8.33 1.2E+01 49.08 8.30 3.2E+01 -0.97
20 49.39 8.33 1.3E+01 48.82 8.31 3.6E+01 -1.15
21 48.48 8.33 1.3E+01 47.96 8.32 3.6E+01 -1.09
22 49.89 8.32 1.1E+01 49.43 8.34 3.5E+01 -0.92
23 49.69 8.38 1.2E+01 49.23 8.31 3.5E+01 -0.92
24 49.60 8.33 1.4E+01 49.17 8.22 3.3E+01 -0.86
A 25 49.55 8.33 1.3E+01 49.08 8.26 3.3E+01 -0.95
26 49.47 8.36 1.2E+01 49.08 8.25 3.7E+01 -0.78
27 49.11 8.36 1.2E+01 48.61 8.33 3.5E+01 -1.02
28 49.67 8.31 1.3E+01 49.10 8.31 3.5E+01 -1.15
29 49.49 8.36 1.3E+01 49.04 8.24 3.7E+01 -0.91
30 49.46 8.30 1.4E+01 48.96 8.27 3.1E+01 -1.02
31 49.74 8.24 1.1E+01 49.26 8.30 3.5E+01 -0.96
32 48.95 8.34 1.1E+01 48.56 8.29 3.7E+01 -0.80
33 49.50 8.36 1.3E+01 49.12 8.31 3.6E+01 -0.76
34 49.50 8.28 1.1E+01 49.01 8.31 3.6E+01 -0.98
35 48.88 8.36 1.3E+01 48.55 8.29 3.7E+01 -0.68
36 50.11 8.33 1.2E+01 49.67 8.28 3.5E+01 -0.88
37 49.92 8.30 1.2E+01 49.56 8.18 3.6E+01 -0.72
38 49.77 8.38 1.2E+01 49.35 8.26 3.5E+01 -0.86
39 49.04 8.40 1.4E+01 48.60 8.33 3.7E+01 -0.91
40 49.69 8.26 1.3E+01 49.19 8.26 3.5E+01 -1.01
41 49.20 8.30 1.4E+01 48.72 8.31 3.6E+01 -0.98
42 49.65 8.30 1.1E+01 49.17 8.32 3.5E+01 -0.97
43 49.44 8.32 1.3E+01 49.06 8.34 3.7E+01 -0.78
44 49.32 8.38 1.4E+01 48.87 8.31 3.8E+01 -0.92
45 49.68 8.29 1.4E+01 49.22 8.33 3.7E+01 -0.93
46 48.66 8.35 1.1E+01 48.19 8.32 3.4E+01 -0.97
47 49.65 8.33 1.2E+01 49.20 8.30 3.5E+01 -0.90
48 49.82 8.36 1.2E+01 49.33 8.21 3.2E+01 -0.99
49 49.52 8.31 1.3E+01 49.07 8.26 3.2E+01 -0.91
50 50.01 8.32 1.4E+01 49.49 8.25 3.4E+01 -1.04




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/12

Date after test:2018/06/07

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C/ 85% RH , 1WV

51 49.40 8.36 1.2E+01 48.93 8.28 3.4E+01 -0.96
52 48.45 8.36 1.4E+01 47.96 8.30 3.3E+01 -1.03
53 49.57 8.35 1.4E+01 49.10 8.30 3.2E+01 -0.95
54 49.55 8.38 1.3E+01 49.09 8.30 3.6E+01 -0.93
55 49.53 8.37 1.0E+01 49.13 8.28 3.6E+01 -0.80
56 49.43 8.37 1.2E+01 49.00 8.25 3.6E+01 -0.87
57 49.49 8.30 1.2E+01 48.97 8.25 3.3E+01 -1.07
58 49.81 8.38 1.4E+01 49.32 8.33 3.3E+01 -0.99
59 49.46 8.29 1.2E+01 49.07 8.30 3.6E+01 -0.79
60 49.69 8.35 1.3E+01 49.13 8.29 3.1E+01 -1.14
61 48.74 8.28 1.2E+01 48.29 8.28 3.6E+01 -0.93
62 49.88 8.24 1.5E+01 49.49 8.23 3.1E+01 -0.78
63 49.24 8.33 1.3E+01 48.86 8.19 3.4E+01 -0.77
64 49.23 8.38 1.2E+01 48.70 8.18 3.2E+01 -1.07
65 49.64 8.35 1.5E+01 49.23 8.31 3.8E+01 -0.82
66 48.46 8.29 1.2E+01 47.96 8.32 3.5E+01 -1.02
67 50.15 8.36 1.3E+01 49.79 8.33 3.5E+01 -0.71
68 49.40 8.37 1.2E+01 48.98 8.28 3.6E+01 -0.85
69 49.18 8.32 1.2E+01 48.77 8.27 3.5E+01 -0.83
70 49.09 8.23 1.2E+01 48.73 8.31 3.2E+01 -0.74
71 49.42 8.34 1.1E+01 49.09 8.28 3.3E+01 -0.68
72 49.00 8.33 1.3E+01 48.59 8.33 3.2E+01 -0.84
73 49.37 8.33 1.1E+01 48.92 8.21 3.3E+01 -0.93
74 50.48 8.37 1.3E+01 49.97 8.28 3.6E+01 -0.99
75 48.96 8.37 1.2E+01 48.50 8.24 3.4E+01 -0.94
76 49.62 8.36 1.4E+01 49.21 8.25 3.7E+01 -0.82
77 49.48 8.27 1.3E+01 49.02 8.28 3.7E+01 -0.92




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/12 Date after test:2018/06/07
#7 - Biased Humidity
Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
o lower 42.30 1.1E+00 1.1E-01 -10.00
Spec limits
upper 51.70 10.00 20.00 10.00
minimum 48.52 8.24 1.0E+01 48.55 8.26 2.0E+01 -0.21
Measurement maximum 50.24 8.42 1.5E+01 50.33 8.40 4.4E+01 0.61
Statistics mean 49.37 8.33 1.3E+01 49.48 8.32 2.9E+01 0.21
standard deviation 0.36 0.04 1.1E+00 0.38 0.03 5.4E+00 0.21
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 49.83 8.37 1.3E+01 49.91 8.35 2.8E+01 0.16
2 49.65 8.32 1.5E+01 49.74 8.34 2.3E+01 0.17
3 49.30 8.32 1.1E+01 49.38 8.26 3.8E+01 0.17
4 49.06 8.41 1.3E+01 49.29 8.36 3.4E+01 0.47
5 48.62 8.38 1.3E+01 48.63 8.33 2.6E+01 0.02
6 49.83 8.29 1.1E+01 49.96 8.28 3.4E+01 0.27
7 49.38 8.37 1.3E+01 49.54 8.35 2.9E+01 0.31
8 49.77 8.33 1.4E+01 49.83 8.34 2.6E+01 0.13
9 49.56 8.38 1.5E+01 49.81 8.37 2.6E+01 0.51
10 49.80 8.34 1.2E+01 49.92 8.35 2.8E+01 0.24
11 50.06 8.27 1.3E+01 50.33 8.37 3.2E+01 0.53
12 48.85 8.30 1.5E+01 49.04 8.28 2.2E+01 0.41
13 49.54 8.35 1.4E+01 49.57 8.38 2.8E+01 0.06
14 49.42 8.30 1.4E+01 49.68 8.28 2.7E+01 0.53
15 49.40 8.30 1.4E+01 49.54 8.31 3.6E+01 0.28
16 48.95 8.29 1.2E+01 49.00 8.30 3.6E+01 0.12
17 49.07 8.30 1.3E+01 49.29 8.32 2.4E+01 0.45
18 49.63 8.27 1.3E+01 49.65 8.30 3.0E+01 0.03
19 48.90 8.28 1.2E+01 49.04 8.32 3.0E+01 0.29
20 48.81 8.28 1.3E+01 48.88 8.32 2.3E+01 0.14
21 49.19 8.32 1.5E+01 49.14 8.32 3.7E+01 -0.10
22 48.96 8.30 1.3E+01 48.96 8.30 2.4E+01 0.01
23 48.74 8.41 1.2E+01 48.78 8.35 3.5E+01 0.09
24 49.29 8.33 1.4E+01 49.25 8.27 4.1E+01 -0.08
A 25 49.49 8.27 1.3E+01 49.79 8.28 2.7E+01 0.61
26 49.00 8.29 1.4E+01 48.95 8.27 2.4E+01 -0.09
27 49.71 8.31 1.3E+01 49.75 8.34 3.2E+01 0.08
28 49.69 8.29 1.4E+01 49.73 8.39 2.4E+01 0.09
29 49.60 8.39 1.4E+01 49.76 8.30 3.8E+01 0.33
30 49.49 8.38 1.2E+01 49.56 8.28 4.0E+01 0.14
31 49.78 8.39 1.4E+01 49.83 8.29 2.9E+01 0.09
32 49.73 8.42 1.4E+01 50.00 8.32 4.4E+01 0.54
33 49.21 8.30 1.3E+01 49.21 8.33 2.4E+01 0.01
34 49.58 8.35 1.2E+01 49.65 8.27 2.9E+01 0.15
35 49.57 8.39 1.2E+01 49.85 8.26 2.9E+01 0.57
36 49.62 8.28 1.4E+01 49.70 8.27 3.1E+01 0.17
37 49.71 8.27 1.3E+01 49.70 8.29 2.5E+01 -0.02
38 49.22 8.36 1.4E+01 49.38 8.30 3.4E+01 0.34
39 49.20 8.42 1.0E+01 49.26 8.38 3.0E+01 0.11
40 49.96 8.32 1.4E+01 50.05 8.30 2.4E+01 0.18
41 49.39 8.27 1.3E+01 49.39 8.28 3.4E+01 0.00
42 49.45 8.34 1.1E+01 49.36 8.34 2.1E+01 -0.18
43 49.56 8.30 1.3E+01 49.70 8.30 3.3E+01 0.29
44 49.70 8.29 1.1E+01 49.91 8.27 2.5E+01 0.41
45 49.24 8.35 1.2E+01 49.49 8.36 3.1E+01 0.51
46 49.48 8.36 1.2E+01 49.74 8.34 2.3E+01 0.52
47 49.05 8.39 1.2E+01 49.07 8.34 2.4E+01 0.04
48 50.24 8.33 1.3E+01 50.24 8.34 3.5E+01 -0.01
49 49.57 8.34 1.0E+01 49.70 8.33 2.8E+01 0.25
50 49.60 8.32 1.5E+01 49.66 8.34 3.4E+01 0.10




AEC-Q200 Summary of Test Results

Customer P/N; ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/12

Date after test:2018/06/07

#7 - Biased Humidity

Test Conditions : 1000hr , 85deg C / 85% RH , 1.3V

51 49.37 8.35 1.3E+01 49.34 8.28 3.5E+01 -0.05
52 49.44 8.41 1.1E+01 49.55 8.35 2.3E+01 0.22
53 49.29 8.34 1.2E+01 49.19 8.34 2.1E+01 -0.19
54 48.52 8.30 1.3E+01 48.55 8.40 2.6E+01 0.05
55 49.01 8.32 1.2E+01 49.18 8.27 3.1E+01 0.34
56 49.33 8.40 1.3E+01 49.55 8.38 2.1E+01 0.43
57 49.16 8.35 1.3E+01 49.12 8.31 3.6E+01 -0.07
58 49.83 8.30 1.4E+01 50.06 8.35 3.3E+01 0.48
59 49.93 8.34 1.2E+01 50.06 8.31 2.9E+01 0.25
60 49.11 8.24 1.1E+01 49.28 8.35 3.0E+01 0.33
61 49.31 8.40 1.2E+01 49.39 8.34 2.5E+01 0.16
62 49.39 8.38 1.1E+01 49.34 8.32 2.9E+01 -0.12
63 49.46 8.34 1.3E+01 49.58 8.33 3.5E+01 0.24
64 49.50 8.32 1.5E+01 49.47 8.34 2.0E+01 -0.06
65 49.36 8.29 1.2E+01 49.49 8.38 3.8E+01 0.26
66 48.79 8.35 1.4E+01 48.69 8.35 2.3E+01 -0.21
67 49.42 8.37 1.2E+01 49.68 8.36 3.2E+01 0.54
68 48.73 8.29 1.2E+01 48.91 8.36 2.9E+01 0.37
69 49.87 8.33 1.1E+01 49.97 8.27 3.1E+01 0.21
70 49.25 8.37 1.4E+01 49.33 8.34 3.4E+01 0.15
71 49.58 8.29 1.3E+01 49.68 8.28 2.6E+01 0.20
72 48.61 8.28 1.3E+01 48.86 8.36 2.2E+01 0.51
73 49.18 8.33 1.4E+01 49.27 8.33 2.6E+01 0.17
74 49.39 8.31 1.1E+01 49.47 8.33 3.6E+01 0.18
75 49.20 8.29 1.2E+01 49.49 8.29 3.0E+01 0.60
76 49.22 8.35 1.2E+01 49.45 8.33 2.4E+01 0.48
77 49.16 8.32 1.3E+01 49.17 8.31 3.3E+01 0.04




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/13 Date after test:2018/06/08
#8 - Operational Life
Test conditions : 7000hr ,125deg C , 1.5WV
No. of samples: 77 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capacitgnce %
- lower 42.30 1.1E+00 1.1E-01 -10.00
Spec limits
upper 51.70 10.00 20.00 10.00
minimum 48.67 8.27 1.7E+01 46.77 7.79 2.4E+01 -4.59
Measurement maximum 50.32 8.44 3.4E+01 48.44 7.95 3.9E+01 -3.29
Statistics mean 49.53 8.36 2.7E+01 47.55 7.87 3.1E+01 -4.00
standard deviation 0.36 0.04 3.9E+00 0.38 0.04 3.3E+00 0.35
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C . Dissipation IR 25C Change in
Lot # Sample Capacitance uF Fact'z)r % Mohm Capacitance uF Fact'z)r % Mohm capac?tance %
1 49.37 8.36 2.5E+01 47.56 7.91 3.3E+01 -3.66
2 50.13 8.35 2.8E+01 48.25 7.88 3.3E+01 -3.76
3 49.51 8.40 2.8E+01 47.59 7.79 2.9E+01 -3.88
4 49.39 8.37 3.2E+01 47.31 7.89 2.6E+01 -4.22
5 49.41 8.34 3.2E+01 47.72 7.94 2.9E+01 -3.42
6 49.55 8.34 3.0E+01 47.58 7.86 3.1E+01 -3.96
7 49.56 8.36 2.8E+01 47.72 7.81 3.3E+01 -3.71
8 49.11 8.42 2.5E+01 47.00 7.86 3.0E+01 -4.30
9 49.29 8.34 1.8E+01 47.35 7.86 3.5E+01 -3.94
10 49.23 8.37 2.9E+01 47.15 7.87 3.0E+01 -4.23
11 49.94 8.34 2.9E+01 47.95 7.94 3.1E+01 -3.99
12 49.80 8.27 2.4E+01 47.57 7.93 3.3E+01 -4.48
13 49.42 8.36 2.8E+01 47.68 7.84 3.0E+01 -3.52
14 49.24 8.40 3.2E+01 47.13 7.88 2.9E+01 -4.28
15 49.07 8.31 3.0E+01 46.91 7.83 2.9E+01 -4.41
16 49.23 8.39 2.4E+01 47.21 7.89 3.0E+01 -4.10
17 49.98 8.35 2.8E+01 47.93 7.86 3.6E+01 -4.11
18 49.64 8.40 3.1E+01 47.56 7.91 3.2E+01 -4.20
19 49.30 8.34 2.3E+01 47.29 7.87 3.2E+01 -4.06
20 49.74 8.31 3.1E+01 47.80 7.86 2.9E+01 -3.91
21 49.57 8.38 2.5E+01 47.41 7.88 2.7E+01 -4.35
22 49.60 8.34 2.5E+01 47.39 7.90 2.8E+01 -4.45
23 49.83 8.35 2.0E+01 48.18 7.93 3.2E+01 -3.32
24 50.21 8.40 2.3E+01 48.26 7.91 2.4E+01 -3.88
A 25 49.25 8.30 2.7E+01 47.40 7.84 3.4E+01 -3.75
26 49.86 8.34 2.6E+01 47.91 7.80 3.1E+01 -3.91
27 49.67 8.31 2.0E+01 47.56 7.93 3.0E+01 -4.24
28 49.80 8.38 2.4E+01 47.95 7.94 3.6E+01 -3.71
29 49.55 8.33 2.5E+01 47.46 7.80 2.6E+01 -4.21
30 49.79 8.35 3.2E+01 47.61 7.95 2.5E+01 -4.38
31 49.87 8.32 2.8E+01 48.02 7.86 3.2E+01 -3.71
32 49.90 8.38 2.4E+01 48.14 7.87 3.6E+01 -3.54
33 49.46 8.29 2.8E+01 47.29 7.87 3.1E+01 -4.40
34 49.94 8.31 2.6E+01 48.09 7.89 3.6E+01 -3.72
35 49.46 8.35 2.5E+01 47.32 7.91 3.0E+01 -4.33
36 49.00 8.39 2.8E+01 47.01 7.81 3.0E+01 -4.08
37 49.56 8.35 3.0E+01 47.35 7.90 3.9E+01 -4.46
38 49.19 8.33 2.9E+01 47.01 7.85 2.9E+01 -4.43
39 49.97 8.36 2.8E+01 48.04 7.91 3.8E+01 -3.86
40 49.79 8.42 2.7E+01 47.74 7.88 3.2E+01 -4.13
41 49.79 8.34 2.9E+01 47.52 7.90 2.9E+01 -4.56
42 49.54 8.37 3.0E+01 47.28 7.84 2.9E+01 -4.56
43 49.07 8.35 2.3E+01 47.21 7.88 2.9E+01 -3.78
44 49.79 8.39 2.3E+01 47.71 7.87 2.7E+01 -4.17
45 49.42 8.38 1.7E+01 47.40 7.91 3.0E+01 -4.09
46 48.98 8.43 3.0E+01 47.07 7.87 3.4E+01 -3.91
47 49.10 8.35 2.8E+01 47.28 7.81 3.1E+01 -3.72
48 49.61 8.37 2.7E+01 47.98 7.84 2.9E+01 -3.29
49 49.58 8.35 3.0E+01 47.43 7.84 3.7E+01 -4.33
50 49.79 8.32 3.3E+01 47.69 7.86 3.0E+01 -4.21




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/13

Date after test:2018/06/08

#8 - Operational Life

Test conditions : 10

00hr ,125deg C , 1.5WV

51 49.81 8.39 3.4E+01 47.67 7.90 2.5E+01 -4.30
52 49.08 8.32 2.9E+01 47.32 7.84 3.0E+01 -3.60
53 49.38 8.42 2.7E+01 47.48 7.88 3.1E+01 -3.84
54 49.20 8.34 1.7E+01 47.51 7.82 3.3E+01 -3.44
55 49.35 8.29 2.9E+01 47.39 7.90 3.1E+01 -3.97
56 49.89 8.44 2.6E+01 47.69 7.92 2.5E+01 -4.42
57 49.21 8.36 2.1E+01 47.24 7.85 2.5E+01 -4.00
58 50.32 8.39 3.1E+01 48.44 7.90 3.1E+01 -3.73
59 49.69 8.37 3.2E+01 47.83 7.83 3.1E+01 -3.74
60 48.95 8.41 1.7E+01 46.77 7.84 3.6E+01 -4.46
61 48.98 8.32 3.0E+01 46.77 7.89 3.0E+01 -4.50
62 48.76 8.42 2.3E+01 46.96 7.90 3.4E+01 -3.69
63 49.10 8.37 2.5E+01 47.36 7.92 2.6E+01 -3.55
64 49.84 8.32 3.2E+01 47.55 7.87 3.0E+01 -4.59
65 50.01 8.35 2.0E+01 48.29 7.89 3.3E+01 -3.44
66 50.06 8.39 2.6E+01 47.89 7.93 3.0E+01 -4.34
67 49.47 8.41 3.1E+01 47.81 7.85 3.9E+01 -3.35
68 49.28 8.31 2.9E+01 47.20 7.89 3.3E+01 -4.23
69 49.35 8.36 2.5E+01 47.57 7.86 3.2E+01 -3.59
70 49.68 8.30 2.8E+01 47.44 7.84 3.3E+01 -4.50
71 50.14 8.30 2.5E+01 48.08 7.80 3.0E+01 -4.11
72 50.23 8.35 2.7E+01 48.08 7.86 2.7E+01 -4.26
73 49.37 8.30 2.8E+01 47.45 7.88 3.7E+01 -3.89
74 49.10 8.30 3.0E+01 47.42 7.95 3.2E+01 -3.42
75 48.67 8.36 2.3E+01 46.94 7.82 2.8E+01 -3.55
76 49.36 8.42 3.1E+01 47.23 7.88 2.7E+01 -4.31
77 49.78 8.30 2.5E+01 47.91 7.94 2.8E+01 -3.74




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

#9 - External Visual Examination

Number of Samples: 812
Number of Lots: 1

Number of failures: 0

Lot # Test No. Result (pass/fail)
3 pass
4 pass
5 pass
6 pass
7-1 pass
7-2 pass
8 pass
10 pass
12-1 pass
12-2 pass
12-3 pass
A 13 pass
14 pass
15 pass
16 pass
17 pass
18 pass
18 pass
18 pass
19 pass
21 pass
22 pass
23 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/05/01

#10 - Physical Dimensions

Number of Samples: 30

Readings at Room Temp: 25C

Number of Lots: 1 L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
- lower 2.90 2.30 2.30 0.30 0.30 1.00
Spec limits
upper 3.50 2.70 2.70
minimum 3.44 2.62 2.55 0.42 0.44 2.33
Measurement maximum 3.48 2.66 2.63 0.64 0.57 2.54
Statistics mean 3.46 2.64 2.60 0.51 0.50 2.44
standard deviation 0.01 0.01 0.02 0.05 0.03 0.05
Presence of failures in spec in spec in spec in spec in spec in spec
Sample L [mm] W [mm] T [mm] el [mm] e2 [mm] g [mm]
1 3.45 2.64 2.60 0.47 0.46 2.52
2 3.45 2.64 2.62 0.56 0.47 2.42
3 3.48 2.64 2.62 0.52 0.48 2.49
4 3.44 2.65 2.63 0.50 0.54 2.40
5 3.47 2.63 2.58 0.45 0.48 2.54
6 3.47 2.64 2.59 0.51 0.47 2.49
7 3.47 2.65 2.63 0.59 0.53 2.35
8 3.46 2.63 2.57 0.51 0.53 2.42
9 3.45 2.64 2.62 0.57 0.48 2.40
10 3.45 2.64 2.63 0.50 0.57 2.39
11 3.47 2.62 2.59 0.54 0.48 2.44
12 3.46 2.64 2.59 0.49 0.44 2.47
13 3.44 2.64 2.55 0.53 0.51 2.41
14 3.47 2.64 2.60 0.53 0.51 2.50
Measurements 15 3.45 2.64 2.59 0.42 0.47 2.39
16 3.46 2.64 2.58 0.56 0.50 2.42
17 3.46 2.64 2.59 0.54 0.52 2.46
18 3.47 2.65 2.60 0.48 0.46 2.36
19 3.47 2.64 2.59 0.46 0.46 2.43
20 3.47 2.64 2.61 0.44 0.46 2.48
21 3.45 2.64 2.62 0.48 0.54 2.33
22 3.46 2.64 2.61 0.64 0.51 2.50
23 3.45 2.66 2.63 0.55 0.55 2.49
24 3.46 2.64 2.61 0.46 0.46 2.45
25 3.48 2.65 2.60 0.46 0.53 2.40
26 3.46 2.65 2.59 0.55 0.51 2.52
27 3.46 2.64 2.60 0.54 0.49 2.49
28 3.45 2.63 2.60 0.51 0.51 2.39
29 3.45 2.64 2.59 0.51 0.47 2.49
30 3.45 2.63 2.59 0.49 0.49 2.46




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/10 Date after test:2018/04/17

#12 Resistance to solvents

Test conditions A : 1 part (by volume) of isopropyl alcohol and 3 parts (by volume) of mineral sperits
, 25deg C 3min immersion

test conditions B : terpene defluxer, 25deg C 3min immersion

test conditions C : 42 parts(by volume) of water and 1 part (by volume) of propylene glycol
monomethylether and 1 part (by volume) of monoethanolamine, 63-70deg C 3min immersion

Number of Samples: 5
Number of Lots: 1

Number of Samples: 5

Number of Lots: 1 Number of failures: 0

1 No Failure
2 No Failure
A 3 No Failure
4 No Failure
5 No Failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/04

Date after test:2018/04/23

#13 - Mechanical Shock

Test conditions : shock pulse : 1500g's, 0.5ms, 4.7m/s, 3 times each of 6 orientations

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF Fact'::) ' % Mohm Capacitance uF FactF:) ' % Mohm capacitgnce %
o lower 42.30 1.1E+00 42.30 1.1E+00
Spec limits
upper 51.70 10.00 51.70 10.00
minimum 48.67 8.07 1.7E+01 44,52 7.47 2.2E+01 -8.65
Measurement maximum 49.77 8.29 2.9E+01 45.54 7.72 3.7E+01 -8.35
Statistics mean 49.20 8.15 2.3E+01 45.02 7.56 3.0E+01 -8.49
standard deviation 0.33 0.05 3.0E+00 0.31 0.06 3.9E+00 0.08
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt'?) ?ti)zn ll\jozhsn? Capacitance uF D;ZSCISJ a;t:)zn ISOZhSrT(]: E:;:(Sfa:ce %
1 48.69 8.16 2.3E+01 44.52 7.63 2.9E+01 -8.57
2 49.64 8.07 2.5E+01 45.37 7.57 2.6E+01 -8.61
3 49.02 8.22 2.7E+01 44.86 7.58 2.6E+01 -8.49
4 49.49 8.22 2.4E+01 45.22 7.72 2.8E+01 -8.63
5 49.49 8.15 2.1E+01 45.33 7.57 3.1E+01 -8.41
6 48.78 8.16 2.1E+01 44.68 7.48 2.2E+01 -8.40
7 49.06 8.10 2.7E+01 44.87 7.53 3.2E+01 -8.54
8 48.78 8.09 2.2E+01 44.59 7.55 3.4E+01 -8.58
9 49.51 8.18 2.7E+01 45.32 7.62 3.1E+01 -8.46
10 49.33 8.13 2.9E+01 45.06 7.63 2.8E+01 -8.65
11 48.99 8.12 2.2E+01 44.81 7.54 3.2E+01 -8.53
12 49.01 8.13 2.4E+01 44.90 7.50 2.4E+01 -8.39
13 49.09 8.10 2.3E+01 44.97 7.47 2.4E+01 -8.38
14 49.38 8.17 2.1E+01 45.13 7.53 3.4E+01 -8.62
A 15 48.81 8.15 2.2E+01 44.66 7.56 2.6E+01 -8.50
16 49.34 8.07 2.6E+01 45.19 7.51 2.9E+01 -8.42
17 49.70 8.08 1.7E+01 45.50 7.57 2.6E+01 -8.45
18 49.16 8.19 2.1E+01 44.97 7.51 3.3E+01 -8.53
19 49.77 8.18 2.4E+01 45.54 7.62 3.7E+01 -8.51
20 49.57 8.16 2.1E+01 45.43 7.68 3.2E+01 -8.35
21 48.67 8.29 2.8E+01 44.61 7.49 3.0E+01 -8.35
22 48.77 8.12 2.8E+01 44.58 7.60 2.9E+01 -8.59
23 48.71 8.26 2.0E+01 44.57 7.51 3.5E+01 -8.51
24 49.26 8.13 2.0E+01 45.08 7.56 3.2E+01 -8.48
25 49.39 8.13 2.3E+01 45.19 7.49 3.6E+01 -8.50
26 49.29 8.10 1.9E+01 45.11 7.58 3.2E+01 -8.48
27 48.97 8.15 2.5E+01 44.86 7.59 2.7E+01 -8.39
28 49.61 8.18 2.2E+01 45.41 7.54 2.3E+01 -8.46
29 49.24 8.09 2.0E+01 45.07 7.50 3.6E+01 -8.48
30 49.49 8.14 2.6E+01 45.33 7.59 2.8E+01 -8.42




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/03/29

Date after test:2018/04/12

#14 - Vibration

Test conditions : 5g's for 20min, 12 cycles each of 3 orientations, test frequency 10 - 2000Hz

No. of samples: 30 Initial readings Final readings
No. of lots: 1 Capacitance uF Dl;iltpo art:;;n Il\jozhsn:: Capacitance uF D;ZS;E) ?tlc;;n Iﬁozhsn? ca(;z;?ag:c:%
- lower 42.30 1.1E+00 42.30 1.1E+00
Spec limits
upper 51.70 10.00 51.70 10.00
minimum 48.64 8.31 2.3E+01 48.37 8.18 2.2E+01 -1.04
Measurement maximum 50.31 8.43 3.5E+01 50.03 8.31 3.4E+01 -0.44
Statistics mean 49.40 8.37 2.9E+01 49.03 8.25 2.8E+01 -0.75
standard deviation 0.36 0.03 3.2E+00 0.36 0.03 3.6E+00 0.16
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
Lot # Sample Capacitance uF Dll?:lt'?) ?ti)zn ll\jozhsn? Capacitance uF D;ZSCISJ a;t:)zn ISOZhSrT(]: E:;:(Sfa:ce %
1 49.41 8.38 2.5E+01 49.19 8.28 2.9E+01 -0.44
2 49.71 8.31 2.9E+01 49.35 8.18 2.6E+01 -0.72
3 49.18 8.37 2.7E+01 48.72 8.25 2.6E+01 -0.94
4 49.46 8.42 2.6E+01 49.15 8.19 2.9E+01 -0.62
5 49.36 8.37 3.3E+01 48.91 8.22 3.2E+01 -0.90
6 49.72 8.37 2.4E+01 49.35 8.29 2.7E+01 -0.74
7 48.89 8.39 2.6E+01 48.61 8.27 3.0E+01 -0.57
8 49.93 8.38 3.1E+01 49.58 8.28 3.3E+01 -0.71
9 49.47 8.37 3.0E+01 49.01 8.24 2.9E+01 -0.94
10 49.12 8.39 3.1E+01 48.82 8.21 2.2E+01 -0.61
11 50.31 8.41 2.8E+01 50.03 8.30 2.5E+01 -0.55
12 49.42 8.34 3.2E+01 49.11 8.26 2.8E+01 -0.64
13 48.84 8.37 3.4E+01 48.39 8.24 2.7E+01 -0.92
14 49.17 8.39 2.3E+01 48.78 8.25 2.9E+01 -0.80
A 15 49.20 8.36 3.1E+01 48.89 8.19 2.5E+01 -0.63
16 49.48 8.38 3.1E+01 49.00 8.28 2.3E+01 -0.98
17 49.40 8.37 2.7E+01 49.02 8.27 3.4E+01 -0.77
18 49.31 8.39 3.0E+01 48.91 8.27 3.1E+01 -0.82
19 49.53 8.32 3.5E+01 49.13 8.23 2.4E+01 -0.80
20 49.46 8.32 3.3E+01 49.15 8.27 2.3E+01 -0.63
21 49.77 8.36 2.3E+01 49.35 8.31 3.2E+01 -0.84
22 49.07 8.41 3.0E+01 48.77 8.26 2.7E+01 -0.61
23 48.91 8.33 3.0E+01 48.45 8.23 2.6E+01 -0.94
24 49.54 8.40 2.5E+01 49.16 8.29 3.1E+01 -0.78
25 48.64 8.35 3.0E+01 48.37 8.25 2.3E+01 -0.55
26 49.70 8.35 2.6E+01 49.46 8.24 2.3E+01 -0.48
27 49.07 8.43 2.8E+01 48.71 8.26 3.1E+01 -0.72
28 49.78 8.39 2.9E+01 49.39 8.29 2.4E+01 -0.78
29 49.67 8.33 3.3E+01 49.16 8.23 3.4E+01 -1.04
30 49.54 8.39 3.2E+01 49.04 8.31 3.2E+01 -1.01




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/12

Date after test:2018/05/03

#15 - Resistance to Soldering Heat

Test Conditions : soldering , 260C 10sec immersion

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result
1 No failure
2 No failure
3 No failure
4 No failure
5 No failure
6 No failure
7 No failure
8 No failure
9 No failure

10 No failure
11 No failure
12 No failure
13 No failure
14 No failure
15 No failure
A 16 No failure
17 No failure
18 No failure
19 No failure
20 No failure
21 No failure
22 No failure
23 No failure
24 No failure
25 No failure
26 No failure
27 No failure
28 No failure
29 No failure
30 No failure




AEC-Q200 Summary of Test Results

Customer P/N:

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/06

Date after test:2018/05/11

#16 - Thermal Shock

Test conditions : 300Cycles (-55deg C to 125deg C) , Maximum transfer time 20sec , keeping time 15min

No. of samples: 30 Initial readings Final readings
. Dissipation IR 25C . Dissipation IR 25C Change in
No. of lots: 1 Capacitance uF FactF()) ' % Mohm Capacitance uF FactF:) ' % Mohm capacita?nce %
- lower 42.30 1.1E+00 1.1E+00 -10.00
Spec limits
upper 51.70 10.00 10.00 10.00
minimum 48.54 8.02 1.1E+01 47.89 7.87 1.1E+01 -1.56
Measurement maximum 50.13 8.10 1.4E+01 49.30 7.98 1.4E+01 -1.01
Statistics mean 49.45 8.07 1.3E+01 48.82 7.93 1.3E+01 -1.27
standard deviation 0.45 0.02 7.6E-01 0.45 0.04 6.7E-01 0.15
Presence of Failures in spec in spec in spec in spec in spec in spec in spec
Test Data
. Dissipation IR 25C ) Dissipation IR 25C Change in
Lot # Sample Capacitance uF FactF())r % Mohm Capacitance uF FactF:)r % Mohm capagtance %
1 48.67 8.06 1.3E+01 48.07 7.93 1.2E+01 -1.23
2 49.75 8.03 1.3E+01 48.97 7.90 1.2E+01 -1.56
3 49.52 8.10 1.4E+01 48.80 7.95 1.3E+01 -1.46
4 49.34 8.05 1.2E+01 48.80 7.90 1.3E+01 -1.11
5 49.47 8.10 1.4E+01 48.77 7.95 1.4E+01 -1.42
6 49.59 8.06 1.2E+01 48.92 7.97 1.3E+01 -1.36
7 49.56 8.07 1.3E+01 49.05 7.97 1.3E+01 -1.01
8 48.56 8.05 1.3E+01 47.89 7.96 1.2E+01 -1.38
9 49.17 8.08 1.3E+01 48.53 7.87 1.3E+01 -1.30
10 49.31 8.02 1.3E+01 48.65 7.88 1.4E+01 -1.34
11 49.01 8.06 1.3E+01 48.26 7.93 1.2E+01 -1.55
12 48.54 8.10 1.2E+01 47.93 7.92 1.2E+01 -1.26
13 50.03 8.04 1.2E+01 49.30 7.98 1.3E+01 -1.46
14 49.08 8.06 1.2E+01 48.39 7.88 1.3E+01 -1.41
A 15 49.17 8.08 1.3E+01 48.65 7.89 1.2E+01 -1.05
16 49.28 8.05 1.2E+01 48.75 7.94 1.2E+01 -1.08
17 49.87 8.09 1.2E+01 49.33 7.87 1.3E+01 -1.09
18 49.92 8.04 1.1E+01 49.30 7.97 1.3E+01 -1.25
19 48.67 8.10 1.2E+01 48.16 7.88 1.3E+01 -1.04
20 49.22 8.08 1.1E+01 48.63 7.94 1.3E+01 -1.19
21 49.44 8.10 1.4E+01 48.90 7.89 1.2E+01 -1.10
22 49.98 8.06 1.4E+01 49.26 7.94 1.3E+01 -1.44
23 49.89 8.06 1.2E+01 49.31 7.88 1.1E+01 -1.17
24 49.69 8.10 1.3E+01 49.04 7.95 1.3E+01 -1.30
25 49.79 8.07 1.2E+01 49.18 7.93 1.4E+01 -1.23
26 49.76 8.10 1.3E+01 49.12 7.89 1.3E+01 -1.28
27 49.51 8.07 1.4E+01 48.94 7.98 1.2E+01 -1.14
28 49.56 8.09 1.2E+01 48.86 7.93 1.2E+01 -1.42
29 50.07 8.06 1.2E+01 49.46 7.95 1.2E+01 -1.23
30 50.13 8.05 1.2E+01 49.52 7.95 1.3E+01 -1.21




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/20 Date after test:2018/04/24

#17 - ESD Test

Test conditions : charge capacitor 150pF, discharge resistor 20000hm

Number of Sam.ples: 15 Greatest Breakdown Voltage with no failures
Number of Lots: 1
SLT; kgdeown Sample Result (pass/fail)
1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
min 1kV D.C. 8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A

Date before test:2018/04/04

#18 - Solderability

Test conditions : 1.soldering 235C 5sec immersion, 2.soldering 235C 5sec immersion, 3.soldering 260C 120sec immersion

mﬂmgg: gI fgtzpzlles. 45 Number of failures: 0
Test No. Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

1 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

2 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

3 8 pass
9 pass

10 pass

11 pass

12 pass

13 pass

14 pass

15 pass




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/10

#19 - Electrical Characterization

Test conditions : 120+/-24Hz, 0.5+/-0.1Vrms

Readings at Room Temp: 25C

at Min Operating Temperature: -55C

at Max Operating Temperature: 125C

Number of Samples: 30
Number of Lots: 1 Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation IR 125C Mohm Change in
uF Factor % Mohm uF Factor %  |capacitance % uF Factor % capacitance %
. lower 42.30 1.1E+00 -15.00 1.1E-01 -15.00
Spec limits
upper 51.70 10.00 15.00 15.00
minimum 48.42 7.73 1.2E+01 44.01 14.31 -9.79 42.65 1.43 1.5E+00 -12.54
Measurement maximum 49.69 9.18 2.9E+01 45.49 18.38 -8.36 44.04 2.55 2.0E+00 -11.16
Statistics mean 49.13 8.40 2.2E+01 44.76 15.91 -8.89 43.26 1.84 1.8E+00 11.94
standard deviation 0.30 0.44 3.7E+00 0.35 0.86 0.32 0.30 0.25 1.2E-01 0.34
Presence of failures in spec in spec in spec in spec in spec in spec in spec in spec in spec in spec
Capacitance Dissipation IR 25C Capacitance Dissipation Change in Capacitance Dissipation Change in
Measurements Sample P uF Factpor % Mohm P uF Factpor % capacita?nce % P uF Factpor % IR 125C Mohm capacitSnce %
1 48.83 9.18 2.1E+01 44.75 17.53 -8.36 43.23 1.87 2.0E+00 -11.47
2 49.23 7.86 2.3E+01 44.66 14.31 -9.28 43.25 2.20 1.9E+00 -12.14
3 48.42 8.84 2.2E+01 44.01 16.64 -9.11 42.65 2.01 1.7E+00 -11.90
4 49.18 7.91 2.0E+01 44.37 15.34 -9.79 43.34 1.85 1.9E+00 -11.89
5 49.14 8.57 1.2E+01 44.75 18.38 -8.95 43.02 1.95 1.7E+00 -12.45
6 49.69 7.74 2.4E+01 45.27 15.80 -8.90 43.94 1.62 1.6E+00 -11.56
7 49.69 8.77 2.6E+01 45.49 15.18 -8.46 43.47 1.67 1.7E+00 -12.51
8 49.19 9.17 2.9E+01 44.79 14.90 -8.94 43.19 1.89 1.8E+00 -12.19
9 49.37 8.79 2.1E+01 45.02 14.84 -8.80 43.45 2.01 1.9E+00 -11.99
10 48.90 8.63 2.1E+01 44.52 15.82 -8.95 43.17 1.89 1.8E+00 -11.71
11 48.92 7.73 2.6E+01 44.52 15.39 -9.00 42.98 1.99 1.8E+00 -12.15
12 49.11 8.22 2.3E+01 44.77 16.55 -8.84 43.31 2.15 1.6E+00 -11.82
13 48.78 8.26 2.4E+01 44.54 16.52 -8.69 42.89 1.76 1.8E+00 -12.09
14 49.05 7.95 1.8E+01 44.55 16.47 -9.18 43.08 2.01 1.8E+00 -12.17
A 15 49.69 8.50 2.8E+01 45.46 16.30 -8.51 44.04 1.84 1.6E+00 -11.39
16 49.17 9.02 2.3E+01 44.76 14.72 -8.96 43.11 2.55 1.9E+00 -12.31
17 49.18 7.79 1.8E+01 44.98 15.66 -8.53 43.23 1.63 1.8E+00 -12.09
18 49.11 8.83 2.0E+01 44.51 15.42 -9.37 43.18 1.43 1.8E+00 -12.08
19 49.31 7.84 2.1E+01 45.00 16.12 -8.74 43.67 1.43 1.7E+00 -11.44
20 48.93 8.79 1.7E+01 44.48 15.69 -9.10 43.05 1.72 1.9E+00 -12.02
21 49.41 8.22 2.1E+01 45.11 16.51 -8.71 43.62 1.70 1.6E+00 -11.72
22 48.90 8.62 2.6E+01 44.49 15.47 -9.03 42.77 1.65 1.7E+00 -12.54
23 48.82 8.59 2.2E+01 44.50 15.64 -8.86 42.99 2.09 1.9E+00 -11.94
24 49.42 8.63 2.2E+01 45.18 15.50 -8.58 43.39 2.14 1.6E+00 -12.20
25 49.40 7.76 2.5E+01 45.22 16.38 -8.46 43.36 1.44 1.6E+00 -12.23
26 49.08 8.29 1.6E+01 44.56 15.92 -9.21 43.29 1.71 1.7E+00 -11.80
27 48.93 8.75 2.1E+01 44.40 15.31 -9.26 43.15 1.91 1.5E+00 -11.81
28 48.61 8.17 2.4E+01 44.43 17.24 -8.60 43.19 1.51 1.9E+00 -11.16
29 49.36 8.27 1.6E+01 45.00 15.99 -8.83 43.58 1.68 1.7E+00 -11.70
30 49.06 8.25 1.9E+01 44.82 15.78 -8.65 43.25 1.92 1.8E+00 -11.86




AEC-Q200 Summary of Test Results

Customer P/N: -----

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A
Date before test:2018/04/12 Date after test:2018/04/13
#21 - Board Flex

Test conditions

: bend board at 2mm for 60sec

pass/fail criteria : cap change within +/-10%

Test Data

Number of Samples: 30

Number of Lots: 1

Number of failures: 0

Lot #

Sample Result (pass/fail)

1 pass

2 pass

3 pass

4 pass

5 pass

6 pass

7 pass

8 pass

9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------

Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine

Lot No: A

Date before test:2018/04/05

Date after test:2018/04/05

#22 - Terminal Strength (SMD)

Test conditions : Force of 1.8kg for 60sec

Number of Samples: 30
Number of Lots: 1

Number of failures: 0

Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




AEC-Q200 Summary of Test Results

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19

Manufacturung Location: Philippine Lot No: A

Date before test:2018/04/05

#23 - Beam Load

Test conditions : Apply a force until the part brakes
pass/fail criteria: 0805 size or smaller: 20N over (t>0.5mm), 8N over (t<=0.5mm)
1206 size or bigger: 15N over (t<1.25mm), 54.5N over (t>=1.25mm)

mzmgz; 2; fggpies. 30 Number of failures: 0
Lot # Sample Result (pass/fail)

1 pass
2 pass
3 pass
4 pass
5 pass
6 pass
7 pass
8 pass
9 pass
10 pass
11 pass
12 pass
13 pass
14 pass
A 15 pass
16 pass
17 pass
18 pass
19 pass
20 pass
21 pass
22 pass
23 pass
24 pass
25 pass
26 pass
27 pass
28 pass
29 pass
30 pass




8. Initial Process Study
This data is typical of X7R of this size.




Cpk data

Customer P/N: ------ Murata P/N: GCM188R71E105KA64
Manufacturung Location: Philippine Lot No: A
Content L w T
(mm) (mm) (mm)
No.1 1.68 0.87 0.86
2 1.67 0.87 0.86
3 1.68 0.87 0.85
4 1.68 0.87 0.86
5 1.67 0.87 0.86
6 1.67 0.87 0.86
7 1.67 0.87 0.86
8 1.68 0.87 0.86
9 1.67 0.87 0.86
10 1.67 0.87 0.86
11 1.67 0.86 0.86
12 1.68 0.87 0.87
13 1.68 0.87 0.87
14 1.68 0.87 0.86
15 1.67 0.87 0.86
16 1.68 0.87 0.86
17 1.67 0.87 0.86
18 1.67 0.86 0.86
19 1.68 0.87 0.86
20 1.68 0.87 0.87
21 1.68 0.86 0.86
22 1.67 0.87 0.85
23 1.67 0.88 0.87
24 1.68 0.86 0.86
25 1.67 0.87 0.86
26 1.67 0.86 0.86
27 1.68 0.87 0.86
28 1.67 0.87 0.85
29 1.67 0.87 0.86
30 1.67 0.87 0.86
31 1.68 0.87 0.86
32 1.68 0.87 0.86
33 1.67 0.87 0.86
34 1.68 0.87 0.86
35 1.67 0.87 0.86
36 1.67 0.87 0.87
37 1.68 0.87 0.87
38 1.68 0.87 0.86
39 1.68 0.87 0.86
40 1.68 0.87 0.86
41 1.67 0.86 0.86
42 1.68 0.87 0.86
43 1.68 0.87 0.86
44 1.67 0.87 0.87
45 1.67 0.87 0.87
46 1.67 0.86 0.86
47 1.67 0.86 0.87
48 1.67 0.87 0.85
49 1.67 0.86 0.86
50 1.67 0.87 0.87
51 1.67 0.87 0.86
52 1.67 0.86 0.85
53 1.67 0.86 0.86
54 1.68 0.87 0.86
55 1.68 0.87 0.87
56 1.67 0.87 0.86
57 1.68 0.87 0.86
58 1.68 0.87 0.87
59 1.68 0.87 0.86
60 1.68 0.87 0.86
61 1.68 0.87 0.86
62 1.67 0.87 0.86
63 1.67 0.87 0.86
64 1.68 0.87 0.87
65 1.67 0.87 0.87
66 1.67 0.87 0.87
67 1.67 0.86 0.86
68 1.67 0.87 0.86
69 1.68 0.87 0.87
70 1.68 0.87 0.87
71 1.68 0.87 0.86
72 1.67 0.87 0.86
73 1.68 0.87 0.86
74 1.68 0.87 0.86
75 1.67 0.87 0.86
76 1.68 0.87 0.86
77 1.67 0.86 0.86
78 1.67 0.86 0.87
79 1.67 0.87 0.87
80 1.68 0.87 0.87
81 1.67 0.87 0.86
82 1.68 0.87 0.86
83 1.68 0.87 0.86
84 1.68 0.87 0.87
85 1.68 0.87 0.86
86 1.68 0.87 0.87
87 1.68 0.87 0.87
88 1.68 0.87 0.86
89 1.67 0.87 0.86
90 1.68 0.87 0.86
91 1.68 0.87 0.86
92 1.67 0.87 0.87
93 1.68 0.86 0.85
94 1.68 0.87 0.86
95 1.68 0.87 0.86
96 1.68 0.87 0.86
97 1.68 0.86 0.86
98 1.68 0.86 0.86
99 1.68 0.87 0.86
100 1.68 0.87 0.86
Average 1.68 0.87 0.86
Std dev 0.004 0.003 0.005
MAX 1.68 0.88 0.87
MIN 1.67 0.86 0.85
Cpk 2.00 3.63 2.76
SL 1.50 0.70 0.70
SU 1.70 0.90 0.90




Cpk data

Customer P/N: ------ Murata P/N: GCM21BR70J106KE22
Manufacturung Location: Phillipine Lot No: A
Content L w T
(mm) (mm) (mm)
No.1 2.08 1.36 1.36
2 2.08 1.36 1.36
3 2.09 1.36 1.37
4 2.08 1.36 1.36
5 2.08 1.37 1.36
6 2.10 1.36 1.37
7 2.08 1.35 1.36
8 2.09 1.36 1.36
9 2.10 1.36 1.36
10 2.10 1.37 1.36
11 2.06 1.37 1.36
12 2.08 1.35 1.36
13 2.08 1.37 1.36
14 2.07 1.36 1.36
15 2.07 1.36 1.36
16 2.09 1.35 1.35
17 211 1.36 1.36
18 2.10 1.36 1.36
19 2.10 1.36 1.36
20 211 1.35 1.36
21 2.08 1.36 1.36
22 2.09 1.36 1.36
23 2.09 1.35 1.35
24 2.10 1.36 1.37
25 2.10 1.36 1.36
26 2.12 1.37 1.35
27 2.10 1.35 1.37
28 2.10 1.36 1.36
29 2.10 1.35 1.36
30 2.11 1.35 1.37
31 2.10 1.36 1.36
32 2.08 1.36 1.37
33 2.09 1.36 1.36
34 2.08 1.36 1.36
35 2.09 1.36 1.35
36 2.09 1.37 1.35
37 2.10 1.36 1.35
38 2.10 1.37 1.36
39 2.10 1.36 1.36
40 2.08 1.36 1.36
41 2.10 1.36 1.37
42 2.09 1.36 1.36
43 2.10 1.36 1.37
44 2.10 1.35 1.36
45 2.09 1.36 1.36
46 2.10 1.35 1.36
47 2.08 1.36 1.36
48 2.08 1.36 1.36
49 2.10 1.36 1.35
50 2.09 1.36 1.36
51 2.09 1.36 1.36
52 2.09 1.36 1.36
53 2.08 1.36 1.36
54 2.08 1.36 1.36
55 2.10 1.36 1.36
56 2.09 1.35 1.36
57 2.09 1.37 1.35
58 2.10 1.36 1.36
59 2.08 1.36 1.35
60 2.09 1.36 1.36
61 2.09 1.36 1.36
62 211 1.36 1.37
63 2.10 1.36 1.36
64 2.09 1.37 1.36
65 2.10 1.36 1.36
66 2.09 1.36 1.37
67 2.08 1.36 1.36
68 2.10 1.36 1.36
69 2.08 1.36 1.36
70 2.10 1.37 1.36
71 2.09 1.36 1.37
72 2.09 1.36 1.36
73 2.08 1.36 1.35
74 2.09 1.36 1.36
75 2.10 1.36 1.36
76 2.09 1.36 1.37
77 211 1.36 1.36
78 2.10 1.37 1.36
79 2.07 1.36 1.36
80 2.10 1.36 1.36
81 2.10 1.36 1.36
82 2.09 1.35 1.36
83 2.10 1.35 1.36
84 2.10 1.35 1.35
85 2.09 1.36 1.36
86 2.10 1.36 1.36
87 2.10 1.36 1.36
88 2.10 1.36 1.36
89 2.09 1.36 1.36
90 2.08 1.36 1.36
91 2.09 1.37 1.36
92 211 1.36 1.37
93 2.10 1.36 1.36
94 2.08 1.37 1.37
95 2.08 1.36 1.36
96 2.09 1.36 1.35
97 2.11 1.36 1.36
98 2.08 1.36 1.36
99 2.08 1.35 1.36
100 2.08 1.35 1.36
Average 2.09 1.36 1.36
Std dev 0.010 0.005 0.004
MAX 212 1.37 1.37
MIN 2.06 1.35 1.35
Cpk 1.94 2.86 3.04
SL 1.85 1.10 1.10
SU 2.15 1.40 1.40




Cpk

data

Customer P/N:

Murata P/N: GCM31CR70J226KE23

Manufacturung Location: Phillipine Lot No: A
Content L w T
(mm) (mm) (mm)

No.1 3.33 1.74 1.73
2 3.34 1.74 1.73
3 3.35 1.75 1.73
4 3.32 1.74 1.73
5 3.34 1.75 1.72
6 3.35 1.74 1.74
7 3.34 1.74 1.73
8 3.34 1.75 1.74
9 3.34 1.74 1.72
10 3.35 1.74 1.73
11 3.34 1.74 1.72
12 3.35 1.74 1.73
13 3.33 1.74 1.74
14 3.34 1.74 1.72
15 3.34 1.73 1.73
16 3.35 1.74 1.73
17 3.34 1.74 1.73
18 3.35 1.74 1.73
19 3.35 1.74 1.73
20 3.34 1.74 1.72
21 3.35 1.74 1.74
22 3.35 1.74 1.73
23 3.33 1.74 1.74
24 3.33 1.74 1.73
25 3.34 1.74 1.72
26 3.34 1.74 1.73
27 3.33 1.74 1.74
28 3.34 1.75 1.74
29 3.33 1.74 1.73
30 3.32 1.74 1.73
31 3.34 1.74 1.74
32 3.34 1.74 1.72
33 3.33 1.74 1.74
34 3.34 1.75 1.74
35 3.34 1.73 1.73
36 3.33 1.75 1.73
37 3.33 1.75 1.75
38 3.36 1.74 1.73
39 3.32 1.73 1.75
40 3.35 1.74 1.72
41 3.34 1.74 1.73
42 3.34 1.74 1.73
43 3.34 1.74 1.73
44 3.36 1.75 1.73
45 3.34 1.74 1.72
46 3.33 1.75 1.74
47 3.32 1.74 1.73
48 3.34 1.74 1.73
49 3.33 1.74 1.74
50 3.35 1.75 1.72
51 3.33 1.74 1.73
52 3.33 1.75 1.72
53 3.35 1.74 1.73
54 3.34 1.74 1.74
55 3.32 1.74 1.73
56 3.33 1.74 1.73
57 3.33 1.74 1.72
58 3.35 1.74 1.73
59 3.35 1.75 1.71
60 3.35 1.75 1.74
61 3.33 1.74 1.74
62 3.35 1.74 1.74
63 3.31 1.74 1.74
64 3.33 1.74 1.72
65 3.32 1.75 1.74
66 3.35 1.74 1.73
67 3.33 1.74 1.73
68 3.34 1.74 1.72
69 3.34 1.73 1.74
70 3.34 1.74 1.74
71 3.35 1.74 1.74
72 3.34 1.74 1.74
73 3.34 1.74 1.73
74 3.34 1.74 1.73
75 3.34 1.74 1.73
76 3.35 1.74 1.73
77 3.35 1.74 1.72
78 3.35 1.74 1.72
79 3.33 1.74 1.73
80 3.33 1.73 1.73
81 3.34 1.74 1.73
82 3.35 1.74 1.74
83 3.34 1.74 1.73
84 3.33 1.74 1.73
85 3.33 1.74 1.73
86 3.34 1.75 1.74
87 3.31 1.73 1.73
88 3.34 1.74 1.74
89 3.34 1.75 1.74
90 3.36 1.74 1.73
91 3.33 1.74 1.73
92 3.35 1.73 1.73
93 3.35 1.74 1.73
94 3.33 1.74 1.74
95 3.34 1.75 1.72
96 3.33 1.73 1.73
97 3.33 1.74 1.73
98 3.33 1.75 1.73
99 3.34 1.74 1.73
100 3.33 1.74 1.73
Average 3.34 1.74 1.73
Std dev 0.010 0.004 0.007
MAX 3.36 1.75 1.75
MIN 3.31 1.73 1.71
Cpk 2.01 4.51 3.40
SL 3.00 1.40 1.40
SU 3.40 1.80 1.80




Cpk data

Customer P/N: ------ Murata P/N: GCM32ER70J476KE19
Manufacturung Location: Philippine Lot No: A
Content L w T
(mm) (mm) (mm)
No.1 3.42 2.66 2.64
2 3.39 2.65 2.63
3 3.42 2.67 2.65
4 3.39 2.66 2.65
5 3.39 2.65 2.63
6 3.40 2.66 2.65
7 3.40 2.65 2.63
8 3.40 2.65 2.63
9 3.39 2.65 2.63
10 3.38 2.65 2.64
11 3.40 2.66 2.65
12 3.41 2.66 2.63
13 3.40 2.66 2.64
14 3.39 2.66 2.64
15 3.41 2.66 2.65
16 3.39 2.65 2.66
17 3.41 2.66 2.63
18 3.37 2.66 2.65
19 3.39 2.66 2.64
20 3.39 2.66 2.64
21 3.40 2.65 2.65
22 3.40 2.65 2.65
23 3.40 2.65 2.63
24 3.40 2.65 2.65
25 3.39 2.66 2.66
26 3.40 2.64 2.64
27 3.40 2.65 2.63
28 3.40 2.66 2.65
29 3.40 2.66 2.65
30 3.40 2.66 2.64
31 3.41 2.65 2.65
32 3.41 2.65 2.65
33 3.39 2.66 2.64
34 3.39 2.64 2.65
35 3.39 2.66 2.65
36 3.42 2.66 2.66
37 3.41 2.65 2.66
38 3.39 2.66 2.64
39 3.42 2.66 2.65
40 3.40 2.66 2.64
41 3.42 2.66 2.63
42 3.39 2.65 2.64
43 3.40 2.65 2.65
44 3.41 2.65 2.63
45 3.39 2.66 2.64
46 3.39 2.65 2.65
47 3.38 2.65 2.65
48 3.40 2.65 2.65
49 3.40 2.67 2.65
50 3.40 2.66 2.64
51 3.39 2.65 2.66
52 3.41 2.65 2.65
53 3.38 2.66 2.65
54 3.40 2.66 2.65
55 3.40 2.65 2.65
56 3.40 2.67 2.64
57 3.40 2.65 2.65
58 3.40 2.66 2.67
59 3.40 2.65 2.64
60 3.40 2.67 2.64
61 3.39 2.66 2.64
62 3.41 2.65 2.66
63 3.41 2.67 2.64
64 3.40 2.66 2.64
65 3.40 2.66 2.63
66 3.41 2.66 2.63
67 3.41 2.65 2.66
68 3.37 2.66 2.64
69 3.41 2.65 2.65
70 3.40 2.65 2.65
71 3.39 2.66 2.64
72 3.38 2.66 2.66
73 3.39 2.65 2.66
74 3.39 2.65 2.66
75 3.40 2.66 2.64
76 3.40 2.65 2.65
77 3.37 2.65 2.65
78 3.39 2.66 2.65
79 3.40 2.65 2.65
80 3.38 2.66 2.62
81 3.39 2.65 2.64
82 3.38 2.67 2.64
83 3.39 2.65 2.65
84 3.39 2.66 2.66
85 3.40 2.65 2.65
86 3.40 2.64 2.64
87 3.40 2.66 2.63
88 3.39 2.65 2.66
89 3.38 2.65 2.65
90 3.41 2.66 2.65
91 3.39 2.65 2.65
92 3.38 2.65 2.64
93 3.40 2.67 2.63
94 3.40 2.66 2.65
95 3.39 2.65 2.66
96 3.38 2.66 2.63
97 3.41 2.66 2.64
98 3.39 2.65 2.63
99 3.41 2.65 2.64
100 3.40 2.65 2.64
Average 3.40 2.66 2.65
Std dev 0.011 0.007 0.009
MAX 3.42 2.67 2.67
MIN 3.37 2.64 2.62
Cpk 3.20 2.21 1.98
SL 2.90 2.30 2.30
SU 3.50 2.70 2.70
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Gage Repeatability and Reproducibility Analysis Report - Average and Range Method
(Tolerance Criterion) Issued by: Checked by: | Approved by:
Characteristics Capacitance Judgment Acceptable Shunichi
Gage name CAP METER Date 7/21/2017 Gennie | Michelle | Matsumot
Gage type E4981A Environment conditions Manset | Vicedo ©
Gage number MY48103442 Temp.:C 23.5°C (il (il (il
Name,type,number of test fixures,cables,etc. Hum.:%RH 49.50% e e e
Part name GCM188R71C104KA37 Process,location,etc.
e Lower limit Upper limit PM5132, Final inspection
Part specifications 933800 110.8900
A B C
) o Roan Palad Rose Marie Podulla Edrina Licmuan
Appraisers and Qualifications|
Method,procedure,software,number Name,type,number of standards,materials,tools,etc.
unit | nF
Appraiser PART AVERAGE
Trial No. 1 2 3 4 5 6 7 8 9 10
A 1 97.9656 98.2430 96.1663 99.0118 95.9069 97.3233 97.5386 97.3390 97.0341 95.1598 97.1688
2 97.5758 97.8239 96.1554 99.2181 95.9914 97.3673 97.5811 97.5050 97.2806 95.1378 97.1636
3 97.5801 97.9939 96.2496 99.2541 96.0881 97.6903 97.6526 97.6444 97.1935 95.1450 97.2492| _
AVERAGE 97.7072|  98.0203 96.1904 99.1613[ 95.9955 97.4603| 97.5908| 97.4961 97.1694| 95.1475( 97.1939 {u
RANGE 0.3897 0.4191 0.0941 0.2424 0.1812 0.3670 0.1141 0.3054 0.2465 0.0221 0.2382] R,
B 1 99.1535 97.9308 96.4952 99.0218 95.9402 97.2775 97.8245 97.4904 96.9891 95.0716 97.3194
2 99.5704 97.7944 96.2118 98.9660 96.0212 97.2780 97.7980 97.4515 97.1086 95.0845 97.3284
3 99.1945 97.7042 96.2254 99.0887 96.1231 97.3379 97.6999 97.4956 97.1967 95.2255 97.3292)
AVERAGE 99.3061 97.8098 96.3108[ 99.0255( 96.0281 97.2978| 97.7741 97.4791 97.0981 95.1272 97.3257] X,
RANGE 0.4169 0.2265 0.2834 0.1228 0.1829 0.0605 0.1246 0.0441 0.2076 0.1540 0.1823 Eb
C 1 98.9909 97.7080 96.2331 98.8419 95.8998 97.1950 97.7137 97.4514 97.0147 95.0852 97.2134
2 99.1531 97.8392 96.1468 99.0340 95.8231 97.1674 97.2181 97.5500 97.2021 95.0059 97.2140
3 99.1875 97.7103 96.1847 99.0770 96.0371 97.1702 97.6519 97.4251 97.2103 94.9491 97.2603]
AVERAGH 99.1105| 97.7525 96.1882| 98.9843| 95.9200( 97.1775[ 97.5279| 97.4755| 97.1424| 95.0134| 97.2292]|X.
RANGE 0.1966] 0.1312 0.0864] 0.2350] 0.2140] 0.0276] 0.4956] 0.1250] 0.1956] 0.1361] 0.1843|R.
PART AVG Xp[ 98.7079[ 97.8609 96.2298| 99.0571] 95.9812] 97.3119] 97.6309] 97.4836] 97.1366) 95.0960| 3.9610|R,
R=(R, +R,+R)IK K=3 R 0.2016
)?dlﬁ. = Max X —Min X )?dlﬂ. 0.1318
UL (R)= R+ D4 D4=2.58 UCLR) | 0.5191
LCL (R)=R*D3 D3=0.00 LCL(R) 0.0000
%1‘%; T THH o ficl %Process BTV %Tol
EV=R*Kl K1=0.5908 Repeatability 0.1191|%EV 4.08%
AV = J(Xm *K2)" = EV?/(N*R) K2=0.5231 Reproducibility 0.0654]%AV 2.24%
GRR =+VEV ?+ AV ? K3=0.3146 GAGE R &R 0.1359]%R&R 4.66%
TV =Tolerance /6 TV =ProcessVar/6 ~ PV =R, *K3 Part Variation 2.9152|%PV 99.89%
PV =TV*-GRR* TV =vVGRR? + PV 2 Total Variation 2.9183
nde =1.41 PV /GRR P, =Tolerancd 6TV Process Variation P, 2.33
Tolerance 17.5100|ndc 30

Acceptability Criteria

%R&R

Acceptable

*Acceptable based upon importance of application

Not Acceptable

over 30%

under 10%
10% to 30%




Document No: EES513LC8001-00

Appendix No: 7.1

Page 1 of 1
Gage Repeatability and Reproducibility Analysis Report - Average and Range Method

(Tolerance Criterion) Issued by: Checked by: | Approved by:
Characteristics DF Judgment Acceptable Shunichi
Gage name CAP METER Date 7/21/2017 Gennie | Michelle | Matsumot
Gage type E4981A Environment conditions Manset | Vicedo ©
Gage number MY48103442 Temp.:'C 235°C L L L
Name,type,number of test fixures,cables,etc. Hum.:%RH 49.50% e e e

BPPG11-003 others
Part name GCM188R71C104KA37 Process,location,etc.
I Lower limit Upper limit _ |PM5132 , FINAL INSPECTION
Part specifications 0.00% 5 50%
A B C
) o Roan Palad Rose Marie Podulla Edrina Licmuan
Appraisers and Qualifications|
Method,procedure,software,number Name,type,number of standards,materials,tools,etc.
unit %
Appraiser PART AVERAGE
Trial No. 1 2 3 4 5 6 7 8 9 10

A 1 1.34% 1.32% 1.27% 1.28% 1.26% 1.26% 1.28% 1.30% 1.29% 1.30% 1%

2 1.35% 1.29% 1.37% 1.29% 1.31% 1.27% 1.37% 1.36% 1.30% 1.32% 1%

3 1.30% 1.31% 1.37% 1.31% 1.32% 1.27% 1.36% 1.37% 1.33% 1.34% 1%] —
AVERAGE 1.33% 1.31% 1.34% 1.29% 1.30% 1.27% 1.34% 1.34% 1.31% 1.32% 1% {u
RANGE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| R,

B 1 1.29% 1.30% 1.33% 1.32% 1.31% 1.27% 1.30% 1.33% 1.33% 1.33% 1%

2 1.31% 1.30% 1.30% 1.31% 1.33% 1.28% 1.36% 1.35% 1.34% 1.33% 1%

3 1.36% 1.34% 1.34% 1.35% 1.30% 1.27% 1.27% 1.29% 1.37% 1.32% 1%
AVERAGE 1.32% 1.31% 1.32% 1.33% 1.31% 1.27% 1.31% 1.32% 1.35% 1.32% 1% X,
RANGE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Eb

C 1 1.29% 1.32% 1.33% 1.33% 1.31% 1.32% 1.31% 1.38% 1.32% 1.32% 1%

2 1.34% 1.29% 1.34% 1.34% 1.35% 1.29% 1.34% 1.37% 1.36% 1.37% 1%

3 1.36% 1.29% 1.34% 1.35% 1.36% 1.26% 1.34% 1.36% 1.37% 1.30% 1%
AVERAGH 1.33% 1.30% 1.34% 1.34% 1.34% 1.29% 1.33% 1.37% 1.35% 1.33% 1%] X .
RANGE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]R..

PART AVG Xp 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00|R,
R=(R, +R,+R)IK K=3 R 0.0004
)?dlﬁ. = Max X —Min X )?diff 0.0002
UL (k)= R* D4 D4=2.58 UCL(R) | 0.0012
LCL (R)=R*D3 D3=0.00 LCL(R) 0.0000
FHRL EHK 15 H o Fat%E | %Process | %TV %Tol
EV=R*KI K1=0.5908 Repeatability 0.0003|%EV 6.38%
AV = J(Xd,,, *K2)" = EV?/(N*R) K2=0.5231 Reproducibility 0.0001]%AV 2.02%
GRR =+VEV ?+ AV ? K3=0.3146 GAGE R &R 0.0003]%R&R 6.69%
TV =Tolerance /6 TV = ProcesxVar,/() PV=R,*K3 Part Variation 0.00421%PV 99.78%
PV =TV ? - GRR? TV =+JGRR 2 + PV ? Total Variation 0.0042
nde =1.41 PV /GRR P, =Tolerancd 6TV Process Variation P, 11.80
Tolerance 0.0250|ndc 21

Acceptability Criteria

%R&R

Acceptable

*Acceptable based upon importance of application

Not Acceptable

under 10%
10% to 30%
over 30%




Document No: EES513LC8001-00
Appendix No: 7.1

Page 1 of 1
Gage Repeatability and Reproducibility Analysis Report - Average and Range Method
(Tolerance Criterion) Issued by: Checked by: | Approved by:
Characteristics Resistance Judgment Acceptable
Gage name ULTRA HIGH RESISTANCE M|Date 7/25/2017 Gennie | Michelle | Shunichi
Gage type 8340A Environment conditions Manset Vicedo | Matsumoto
Gage number 211400061 Temp.:'C 235°C o5 Jul17 | 26-dul17 | 27-dul-17
Name,type,number of test fixures,cables,etc. Hum.:%RH 50.50%
BPPF30-007 others
Part name GCM188R71C104KA37 Process,location,etc.
L Lower limit Upper limit PM5132, Final Inspection
Part specifications Z 0000 13.0000
A B C
) o Roan Palad Rizalynn Ernacio Edrina Licmuan
Appraisers and Qualifications
Method, procedure,software,number Name,type,number of standards,materials,tools,etc.
unit | log Q
Appraiser PART AVERAGE
Trial No. 1 2 3 4 5 6 7 8 9 10
A 1 10.3216 10.2969 10.2232 10.3444 10.2316 10.4150 10.3181 10.3483 10.3502 10.3362 10.3186
2 10.2227 10.2601 10.2253 10.2355 10.2261 10.2330 10.2648 10.2122 10.2279 10.2577 10.2365
3 10.2931 10.2679 10.2742 10.2847 10.2330 10.2355 10.2405 10.2275 10.2878 10.2253 10.2570)
AVERAGE 10.2791 10.2750 10.2409 10.2882 10.2302 10.2945 10.2745 10.2627 10.2886 10.2731 10.2707 )i“
RANGE 0.0989 0.0369 0.0509 0.1089 0.0069 0.1820 0.0775 0.1361 0.1224 0.1109 0.0931| R,
B 1 10.3886 10.3914 10.2969 10.3639 10.3265 10.4079 10.3098 10.3669 10.3366 10.2997 10.3488
10.2695 10.2967 10.2742 10.2648 10.2504 10.4014 10.2648 10.2695 10.3118 10.2625 10.2866
3 10.2122 10.2730 10.2504 10.2625 10.2480 10.4355 10.2355 10.2355 10.2695 10.3148 10.2737]
AVERAGE 10.2901 10.3204 10.2738 10.2971 10.2750 10.4149 10.2701 10.2906 10.3059 10.2923 10.3030) X,
RANGE 0.1764 0.1183 0.0465 0.1014 0.0785 0.0341 0.0743 0.1313 0.0670 0.0524 0.0880 Eb
C 1 10.3757 10.3705 10.2263 10.4065 10.3838 10.4180 10.3966 10.3839 10.4128 10.2281 10.3602
2 10.3579 10.4172 10.2105 10.3983 10.4249 10.4249 10.4265 10.2625 10.4314 10.2609 10.3615
3 10.3010 10.3222 10.3483 10.2878 10.4249 10.3054 10.3579 10.3692 10.4099 10.2655 10.3392)
AVERAGE| 10.3449( 10.3700 10.2617( 10.3642| 10.4112| 10.3828| 10.3937| 10.3385 10.4180 10.2515 10.3537) X .
RANGE 0.0746] 0.0950 0.1378] 0.1187| 0.0411 0.1195] 0.0686| 0.1215 0.0214 0.0374 0.0836]R.
PART AVG Xp| 10.3047] 10.3218 10.2588[ 10.3165] 10.3055[ 10.3641] 10.3127[ 10.2973 10.3375 10.2723 0.1052]R,
R=(kK, +R, +R.)/K K=3 F; 0.0882
)?d[ﬂ =Max X —Min X j’diff 0.0830
uc (R)=R*D4 D4=2.58 UCL(R) 0.2272
LCL (R)=R*D3 D3=0.00 L.CL(R) 0.0000
SR TR THH 0 e %Process %TV %Tol
EV =R*Kl K1=0.5908 Repeatability 0.0521|%EV 5.21%
AV = J()ﬂ,, *K2)' -~ EV?/N*R) K2=0.5231 Reproducibility 0.0423|%AV 4.23%
GRR =~EV >+ AV ? K3=0.3146 GAGE R & R 0.0672]%R&R 6.72%
TV =Tolerance /6 TV =ProcessVar/6 ~ PV =R,*K3 Part Variation 0.9977|%PV 99.77%
PV =TV ? - GRR* TV =\VGRR % + PV 2 Total Variation 1.0000
ndc =1.41 PV /GRR P, =Tolerancd 6TV Process Variation P, 13.35
Tolerance 6.0000|ndc 20
Acceptability Criteria %R&R

Acceptable

*Acceptable based upon importance of application

Not Acceptable

under 10%

10% to 30%

over 30%
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Certification

Certificate of Approval

Awarded to

Philippine Manufacturing Co. of Murata,
Inc.

Lot 2A Phase 1B First Philippine Industrial Park,
Barangay Pantay Bata
Tanauan City, Batangas, 4232, Philippines

Bureau Veritas Certification certify that the Quality Management System of the above organisation has
been audited and found to be in accordance with the requirements of

IATF 16949

and the applicable customer specific requirements

SCOPE
Design and manufacturing

PERMITTED EXCLUSION(S)
None
PRODUCT(S) DELIVERED

Chip Multilayer Ceramic Capacitors

Date of certification: 08 August 2018 Bureau Veritas Certification Certificate N°:JPN-20631/TS
Date of expiration: 07 August 2021

IATF Certificate N°: 322787

Page 1 of 3
For Bureau Veritas Certification Holding, Le Triangle de I'Arche, 8 Cours du Triangle - 92800 Puteaux - France &

(The official document is in English. Any translations of this document shall be used for reference only.)




BUREAU VERITAS

Certification

Appendix to the Certificate of Approval
Awarded to
Philippine Manufacturing Co. of Murata,

Inc.
Lot 2A Phase 1B First Philippine Industrial Park, Barangay
Pantay Bata
Tanauan City, Batangas, 4232, Philippines

REMOTE SUPPORT SCOPE
FUNCTION(S)

Murata Electronics Europe B.V. (GE) Sales, Supplier Management,
Holbeinstrasse 23,
90441 Numnberg,
Germany
Murata Manufacturing Co., Ltd. Headquarters Purchasing, Logistic, Palicy Making, Strategic Planning,
1-10-1, Higashikoutari, Nagaokakyo-shi, Warranty Management,
Kyoto, 617-8555
Japan
Murata Manufacturing Co., Ltd. Headquarters Warranty Management, Contract Review, Marketing

Capacitor Division2 Marketing Dept.

1-10-1, Higashikoutari, Nagaokakyo-shi,

Kyoto, 617-8555

Japan

Fukui Murata Manufacturing Co., Ltd. Contract review, Testing
13-1, Okamoto-cho, Echizen-shi,

Fukui, 915-8601

Japan

|lzumo Murata Manufacturing Co., Ltd. Contract review, Preduct Design, Process Design,
2308, Kaminaoe, Hikawa-cho, Izumo-shi, Testing

Shimane, 699-0696

Japan

Date of certification: 08 August 2018 Bureau Veritas Certification Certificate N®:JPN-20631/TS
Date of expiration: 07 August 2021

IATF Certificate N°: 322787

Page2of3
For Burcaius Veritas Certification Holding, Le Triangle de I'Arche, 8 Cours du Triangle - 92800 Puteaux - France 5

(The official document is in English. Any translations of this document shall be used for reference only:)




BUREAU VERITAS

Certification

R AT
Appendix to the Certificate of Approval
Awarded to

Philippine Manufacturing Co. of Murata,

Inc.
Lot 2A Phase 1B First Philippine Industrial Park, Barangay
Pantay Bata
Tanauan City, Batangas, 4232, Philippines

REMOTE SUPPORT SCOPE
FUNCTION(S)

Murata Electronics North America, Inc. (Smyrna) Sales,
2200, Lake Park Drive, Smyrna,

GA 30080-7604,

United States

Murata Electronics North America, Inc. (Rockmart) Warehousing,
308, Prospect Road, Rockmart,

GA 30153-0487,

United States

Murata Electronics Trading (Shanghai) Co., Ltd. Sales,
No.2, Lane318 Yonghe Road, Jing'an District,

Shanghal, 200072,

China

Murata Electronics Trading(Tlanjin) Co., Ltd Sales,

Room1502, The Exchange Tower No.2, 189 Nanjing Road,
Heping District,
Tianjin, 300051,
China

Date of certification: 08 August 2018 Bureau Veritas Certification Certificate N>:JPN-20631/TS
Date of expiration: 07 August 2021

IATF Certificate N°: 322787

Page 3 of 3
For Bureau Veritas Certification Holding, Le Triangle de 'Arche, 8 Cours du Triangle - 92800 Puteaux - France &

(The official document is in English. Any translations of this document shall be used for reference only.)
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B RE [184E [1E2E:E [MNEE
Phase [ JPrototype [ ]Pre-launch [*]Production
0 —=1"

& A GCM series

Part No.

m Fy7 BT Y

Product Name

Chip Multilayer Ceramic Capacitors

TG4/

Supplier/Plant

PHILIPPINE MANUFACTURING CO. OF MURATA, INC.
(MHEEFBESERT / Izumo Murata Mfg.Co.,Ltd)

| =
i€ E' 2016/9/19
Date(Orig.)
REFTHETH 2018/11/19
Date(Rev.)
X ZENo.

Document No.

LEMC66P0-012E

CFT

SLERMT, £ERN. REEE. ]E

Process Eng., Product Eng., Quality Control, Mechanical Eng., Production

O: HRKFHERDY

Special char. : Use symbol [@] for special characteristics, and write the symbol that customer specified as a special characteristics.

by M-SR B8 EEIER P = ¥ 77 EEAER <
. N > ¥k EHEIE S . = " X I &1 E N
o MACHINES JIGS,TOOLS CONTROL = Y7 WHAR ELEE BEE == B ERAESR
Process Flow o I*Epfol fiﬁig METERS,FIXTURES PARAMETERS i e nE REKEEE FhIr DA% RIELE
mYITE: AL NAME HisM R - REH RE% faR% Special | CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char SPEC /TOLE SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT ' ) : LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
FERERER 1 [FEWREH PHARFIE FE#ZARERE [EHiE HEMRET -I0HR [(REE |IEERELERTE (FEHZARERE
Ceramic material ZARE Powder Material incoming Every raw material lot QOutgoing inspection Inspector |Process abnormal Material incoming
INCOMING characteristics insp. std. data from vendor disposal std. insp. std.
INSPECTION BERfFE E#ayhE RERBEE
(Ceramic material) Electrical Every raw material lot Inspection report
characteristics
AN ) R0y BREREE
Appearance Every raw material lot Inspection report
O |2 (@& EER=Y RV RIRE FHASMIEZEE [FREmvME EXRER ExE |IREBLERTE |EHFAESMNIEE
MIXING Mixing machine Pump Frequency Material mixing std. Every mixing lot Work order sheet Operator [Process abnormal Material mixing std.
EIET HFHEamE EE I disposal std.
Rotation speed Every mixing lot Work order sheet
P HEE &y E ERIER
Balance Amount of mixture Every mixing lot Work order sheet
443— B il &y E ERIER
Timer Time Every mixing lot Work order sheet
T A7) -#EE FEnME ERIEE
. )k 2 Viscometer Slurry viscosity Every mixing lot Work order sheet
v—tiEeTR Bt A7)-HE AEmME fFERE
i’G.’:l:'.;HEEI Gravimeter Slurry spec. Every mixing lot Work order sheet
%«FFE gravity
_ QO | 3 |Bim fiaxE HEET I fi ;@ n TR FAEmhE EXRER EEE |(IREBLERE (RamIfE
Until No.4 DE-AIRING De-airing machine |Viscometer Viscosity De-airing std. Every mixing lot Work Order Sheet Operator |Process abnormal De-airing std.
process, the :
i disposal std.
manufacturing
is carried out in - TE - TE - — - TE — — — = —1- TE —
lzumo Murata O | 4 |V MEGE y—h B Y—MRE Y—-hrELE N TAREE Ayh g ELERAR EEE | IREEELERE |V-MENTEE
CASTING Casting machine Sheet Condition Sheet casting std. Every lot Record Sheet Operator [Process abnormal Sheet casting std.
FIRRE Ay SLERHR disposal std.
Drying temp. Every lot Record Sheet
FEE R E 28 Y—rEH EEEZIVY Fr—t
X-ray thickness Sheet thickness All time monitoring Chart
equipment
O 5 [#% CE] TERIRE WiBLECE Y ERBEEER  |[FEE  |REBFISERL.
TRANSPORTING Visual Physical condition No damage Every Lot issue accident report  |Operator |[HETHNILNIE
of cargo NBELEET D,
Consult QC section
and re-book if
necessary
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T#E70— M-SR B8R EEIER = ¥ 75 EEAGE <
EE27 3 gl . : o 2 Xt ETIE ke o et
MACHINES,JIGS,TOOLS CONTROL YU WHAR ACE% HLE BER AL
Process Flow o IEPEO/ fiﬁig METERS,FIXTURES PARAMETERS itk e nE REKEEE FhIr DA% RIELE
WBIE AIRE | NAME HiEH HER-BREM EYESER fmRR Special |  CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
<i 6 [V-FRARE AN ) Y- RARERE [0y HERET -I0fHR [REE |([IREEELERTE [V IZARTHRE
INCOMING Appearance Ceramic sheet incoming |Every raw material lot Outgoing inspection Inspector |Process abnormal Ceramic sheet
[ INSPECTION insp. std. from vendor disposal std. insp. std.
(CERAMICS SHEET) REREE
Inspection report
MEPEB A 7 |NEREBZARE teEEFO LLE MEPEEZ A A —2ZbayhE REBBEE BREE |IRERBLERE |NEBEBZA
Electrode paste INCOMING Gravimeter Specific gravity BRERE Every paste lot Inspection report Inspector [Process abnormal BERIE
INSPECTION FLEEET ¥LE Inner electrode A=Ay R BEREE disposal std. Inner electrode
(Electrode paste) Viscometer Viscosity incoming insp. std. Every paste lot Inspection report incoming insp. std.
ShER A —2bayhE BREREE
Appearance Every paste lot Inspection report
O | 8 |NEPEBENRIRY  |FIEREAT IR EN 4K & IR &R B A% FI1 R MIZREIZLD Fryyv—t EERE |IRERBLERE |RNEBEBER
BAER Printing machine Printing condition INITiZ#E Depend on process std. Check sheet Operator |Process abnormal IMIiZ#E
PRINTING AND VEVLE Inner Electrode MMIIZEEEZKD BF AT disposal std. Inner Electrode
STACKING Screen Shots printing std. Depend on process std. Electric data base printing std.
AF-V'E oyhE BFAT7
Squeegee Every lot Electric data base
Pressure
AP =UTHRGYR nyh BFATAT
Screen Distance Every lot Electric data base
FLIRHE mEE FIRRE MIZEITED Fryhy—+
Dry machine Thermometer Drying temp. Depend on process std. Check sheet
RAHERH R IS8 7E % BBEH MIZEIZLD h'37
Stacking machine [X-ray thickness Electrode Depend on process std. Graph
meter thickness
O |9 |x#&E BEZE/A\vo | BEEEER HZEE & hn TR MIZEITED Fryov—t ExE |IREBQLERTE |EEMIEF#E
PRESSING Vacuum pressure |Vacuum gauge Vacuum degree Pressing std. Depend on process std. Check sheet Operator [Process abnormal Pressing std.
7TVAR% EAH&t TVAEA MIFEIZED 77X (FFryhy—t disposal std.
Pressing Pressure gauge Pressure Depend on process std. Graph or Check sheet
machine mEEt KR MIZREIZED 77X EFryhy—t
Thermometer Water temp. Depend on process std. Graph or Check sheet
¥{jni-4— 7Ry EH Ay g h37
Micrometer Block thickness Every lot Graph
O |10 |ayh L /PN 7] TV hyhMn TR AL BFAT7 EXE |IREELNERE |WMIIEE
CUTTING Cutting machine [Magnifier Cutting condition Cutting std. Every block Electronic media Operator [Process abnormal Cutting std.
RERER FE/T-TVRE MIZEICES b5 disposal std.
Surface Pre-heating / Depend on process std. Graph
thermometer table temp.
O 11 [Ayk ity /PN IR AR My TAREE PAPYE:: BFAT7 EERE |ITRERBLERE |wMnIE#E
CEID Cutting machine [Magnifier Cutting condition Cutting std. Every block Electronic media Operator |Process abnormal Cultting std.
CUTTING BB hybA747 157 B3k BEFATT disposal std.
(Dicing saw) Auto count Cut blade life Every cut Electronic media
70—A—4— KiRE MIZEIZED Fryhy—+
Flow meter Water flow amount Depend on process std. Check sheet
12 |A£1zyMftEE MERE =] &x B 1IZyMRAEBMIRE (e ERIEE E%E |IRERBLERTE |1yMIBMIFRE
RAW UNIT Grinding Rotation time Unit grinding std. Every lot Work order sheet Operator [Process abnormal Unit grinding std.
GRINDING machine IR oy g 1EEEE disposal std.
Rotation speed Every lot Work order sheet
Fr-V'E AyhME ERIEE
Charging Q'ty Every lot Work order sheet
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MACHINES JIGS,TOOLS CONTROL YUT MY ACE% Ly = B ERAESR
Process Flow o IEPEO/ fiﬁig METERS,FIXTURES PARAMETERS i 0z SEKE SRE KD E RIELE
WBIE AIRE | NAME HiEH HER-BREM EYESER fmRR Special |  CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
O O |13|8Er SPEHE BERIN TAZ2E e SCERAR E(E |IREENERTE |BERNIEE
FIRING Q'ty per Sagger Firing std. Every sagger Record sheet Operator [Process abnormal Firing std.
disposal std.
BERCKR BENREREET  [[REN-T . K MIREIZED m FE R 8RR
Kiln Auto temp. Temp. curve, Depend on process std. Temp. record sheet
recorder Time
70-A—4— hARE MIZEIZED Fryyo—t
Flow meter Gas flow amount Depend on process std. Check sheet
BERIRER BRRRE MIFEIZED Fryyo—t
Oxygen density Oxygen density Depend on process std. Check sheet
meter
O |14 |2zyieREE MEEE Bl &x B il AZyMRABMIEZE (e ERIER ExXE |IREELERE |19MIBNIERE
GRINDING Grinding Rotation time Unit grinding std. Every lot Work order sheet Operator [Process abnormal Unit grinding std.
machine [EER %L oy E {E¥IcE disposal std.
Rotation speed Every lot Work order sheet
F-VE AyhE EXER
Charging Q'ty Every lot Work order sheet
15 SV ERF1v) /W N VAN BERLE MR FIYY EEEH/ vk EXER EE (IRERBLERTE |[BERFENERTFY)
APPEARANCE Magnifier Appearance INITiZ#E Sampling number / lot Work order sheet Operator |Process abnormal INIi2#E
CHECK IR INEWY <1k Appearance checking |35 {E%L/0yk EEEE disposal std. Appearance checking
Caliper Dimension std. Sampling number / lot Work order sheet std.
SMEREREA A 16 [N EREBZARE tbE S LbE SHEREAE S A A'-ZbayhE BREREE BREE |IREFELERE (NEEBIZA
Termination paste INCOMING Gravimeter Specific gravity BRERE Every paste lot Inspection report Inspector |Process abnormal BRERE
INSPECTION FEEET F¥HEE Termination paste A=Ay MR BREREE disposal std. Termination paste
(Termination paste) Viscometer Viscosity incoming insp. std. Every paste lot Inspection report incoming insp. std.
AN A'=2ZbayhE BRERESE
Appearance Every paste lot Inspection report
O |17 [ epEtEER SAERNEB R M| LL B AR E SR EIEE R MIBHEIZLD Fryhy—h FEE [IREFLERE [HBEEEH
TERMINATION Terminating Gravimeter Paste specific MIiEAE Depend on process std. Check sheet Operator |Process abnormal IMIiE#E
machine gravity Terminating std. disposal std. Terminating std.
WKEE XITBER VAN ) MIZEIZED BFATAT
Magnifier or Visual Appearance Depend on process std. Electronic media
BIERR BE: MIZREITED b7
Measuring machine Dimension Depend on process std. Graph
O |18 |5 EBEEHR SO SPEHE SR EABHERL MIZBEEIZLD TEEEE REE |IREEQERT |SMBEBBEK
TERMINATION Saggering Q'ty per Sagger INTiZ#E Depend on process std. Work Order Sheet Operator [Process abnormal INTiZ#E
FIRING machine Termination firing std. disposal std. Termination firing std.
SNEREABGETIF | BENRERCRET  |BERURE MIREIZED im FE A 8K
Kiln Auto temp. Firing temp. Depend on process std. Temp. record sheet
recorder
A VRRE=F MIREIZES Fryv—b
Belt speed Depend on process std. Check sheet
BERIRER BRIRE MIREIZED Fr—t
Oxygen density Oxygen density Depend on process std. Chart
meter
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MACHINES JIGS,TOOLS CONTROL Y7 WHAR ELE BEE B ERAESR
Process Flow o IEPEO/ fiﬁig METERS,FIXTURES PARAMETERS i 0z SEKE SRE KD E RIELE
WBIE AIRE | NAME HiEH HER-BREM EYESER fmRR Special |  CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
O |19 s tpEMmSD-Z BEH-SKE (REAEH Ni H>EEH HOEFMIIZELE MIREIZED b7 EXE |IREEVNERE |HoTMIF#
TERMINATION Auto plating X-ray thickness Ni Plating thickness Plating std. Depend on process std. graph Operator [Process abnormal Plating std.
PLATING equipment meter Sn HHEEH © disposal std.
Sn Plating thickness
BiRat BB MIREIZED BFATAT
Current meter Current value Depend on process std. Electronic media
mEE FERE MIREIZED b7
Thermometer Bath temp. Depend on process std. graph
PHA—4— PH MIREITED h'37
PH meter PH Depend on process std. graph
BIRE (Ni&Tin) MIFEITED Fryso—t
Concentration Depend on process std. Check sheet
(Ni&Tin)
F-V'E AyhE BFATAT
Charging Q'ty Every lot Electronic media
TRt
Separator
& 20 |HmRE HFERE RS HERERE
OUTGOING Outgoing insp. std. Outgoing insp. std.
INSPECTION
20- |-HERE HERER BERE 100%x 0y b BFATT BER ITREELERTE
1 [-ELECTRICAL Electrical inspection Capacitance 100% / lot Electronic media Inspector |Process abnormal
INSPECTION machine Q/DF 100%xAy & TBFHITAT disposal std.
Q/DF 100% / lot Electronic media
HEER 100%x0y Mz BFATAT
IR 100% / lot Electronic media
it & £ 100%xAy b g BFITAT
Withstanding 100% / lot Electronic media
voltage
20- |-SMERIRE KSR SR RERY X [£100%xAyHE BEFATT
2 |*APPEARANCE Magnifier Appearance Sampling or 100% / lot Electronic media
INSPECTION B e s\ £ %
Automatic
appearance
machine
20- [T E TERIE SR ~tik 10{8/myk BFAT7
3 |-DIMENSION Measuring instrument Dimensions 10pcs / lot Electronic media
INSPECTION of dimension
20- |- &=KBRE REREEHT(X1) 10{8/myb BFATT
4 | (BRENfF5) (F'732=Yav, K'4) 10pcs / lot Electronic media
*FINAL INSPECTION Inner analysis(3%1)
(Numbering of (Delamination,Void)
Outgoing EREH/RRBS Ay g BFATTXIE
Inspection Number.) Each inspection Every lot BEREE
result confirmation Electronic media or
TR FERERR Ay E Inspection report
Process Every lot
completion

confirmation
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Process Flow o IEPEO/ fiﬁig METERS,FIXTURES PARAMETERS i 0z SEKE SRE KD E RIELE
WBIE AIRE | NAME HiEH HER-BREM EYESER fmRR Special |  CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
wEMH 21 |AEMHZARE T EEEMER AN ) BEMHZA Moy E BREREE BREE |IREELERTE (DEMHEZA
Taping material INCOMING Microscope Appearance RERE Every lot Inspection report Inspector |Process abnormal BRERE
INSPECTION <tk Taping material MEowE BREREE disposal std. Taping material
(Taping material) Dimension incoming Every lot Inspection report incoming
insp. std. insp. std.
O |22|7-tvr T-EVI B Cr=4— HERE T-EVI T AR 100%x Ay ME 3 EEE | IREENERE |T-tV/mMIZsE
TAPING Taping machine |Capacitance Capacitance Taping std. 100% / lot Work order sheet Operator [Process abnormal Taping std.
meter disposal std.
SEIRSEL SR SEERIMIARE  [100%xAyME E I SVMERE RN TAR%E
Appearance Appearance Appearance sorting 100% / lot Work order sheet Appearance sorting
sorting std. std.
machine
FIL HBIESR LA T-EVMIARRE MIZFEIZED 937 or FRERAR T-EUMIARRE
Peel off force Peel off force Taping std. Depend on process std. Graph or record sheet Taping std.
tester
Y-VRE MIZFEIZED 957 or ELERAR
Sealing temp Depend on process std. Graph or record sheet
23 [TtV R B Y=o ER T-EVTRERE TV REBERKIZES EXER BREE |ITRERLERTE |T-tV)REHRK
TAPING Visual Reel appearance Taping insp. std. Depend on Taping insp. std. |Work order sheet Inspector |Process abnormal Taping insp. std.
INSPECTION disposal std.
O |24 |[E% N=1-FY)-4"- INVRITAR B ITiE%E AyhE EXRER EXE |IREFZELERE |EENIE#E
PACKING Bar code reader Label contents Packing std. Every lot Work order sheet Operator [Process abnormal Packing std.
M= Ay k5 EE(RE disposal std.
Amount Every lot Work order sheet
AN Ay Mg EXRER
Appearance Every lot Work order sheet
O |25]|tv%uy EvEVI74-9  [nTA=5-3F T I 2% ] PRE RA -2 ExE |BEBE~DER PRE R A
PICKING Picking fork Handy terminal Drop Appearance of reel Boundary sample All reels Operator |Inform to superviser |Boundary sample
anryb
Collective bucket
J-MERENE S/ ERZREE -2 ExE  |BEEE~DER ERZREE
AnryhD Operation std. All reels Operator |Inform to superviser |Operation std.
Inspection No. of
reel/
Collective bucket ID
O |26 |)-LINLERY PCHfi R N=1—F)-4'- EN=FIR AR BERGEZL ERBEIZED AERERE ExE |EBE~DER EREBEE
PASTE THE REEL PC Barcode reader Printing condition No defect Depend on operation std. Daily check sheet Operator |[Inform to superviser |Operation std.
LABEL C-37A)
C-3 label
V&Y N AR BE BERGEL ERAEY=aTMIZ KD AERRE EExE |EBEE~DER R lRREVZaT L
Ribon Label condition No defect Depend on machine manual |Daily check sheet Operator |Inform to superviser [Machine operating
VAN PRV manual
Label printer
TN IVBEY) 1
Labeling
machine
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Process Flow o IEPEO/ fiﬁig METERS,FIXTURES PARAMETERS i e nE SEKE SRE KD E RIELE
WBIE AIRE | NAME HiEH HER-BREM EYESER fmRR Special |  CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
O |27 s &ERa b=#'=7v4—  |W-a-b)-4 - Y= E Y-8 E EREBEIZED IR ERTRYIER ExE |EBE~DER ERIZEE
PACKING TO OUTER |Laser printer Barcode reader Setting of sealer Setting of sealer Depend on operation std. Check of setting before [Operator [Inform to superviser |Operation std.
PACKAGE BOX Sl working
Outer package
box
PCifi R SRR IR AR BERGEZL ERBEICLD ExE |EBEE~NDER ERIZEE
PC Condition of packing No defect Depend on operation std. Operator |Inform to superviser |Operation std.
—9— to outer package box
Sealer
O |28 |REIANNEEY PCif R SIEON BEGECL TEEBEICLD RSt Y EE |(EBE~OER |rREfE
PASTE THE PC Printing condition No defect Depend on operation std. Daily check sheet Operator |Inform to superviser |Operation std.
PACKING D,GIAIL
LABEL D,G label
V&Y
Ribon N IVAKRE BRGETLE ERIZTHEIZED BEREE ExE |EBE~DER EXRBREE
NN - Label condition No defect Depend on operation std. Daily check sheet Operator |Inform to superviser |Operation std.
Label printer
anryb
Collective bucket
(5 29 |&EEHEE DIAN NIT4=58=3F ) DIN VD EFEAHEY ELUVEE- NEFEEH YATLIZE % xE |BEBEE~OER ERIZEE
COLLECTIVE D label Handy terminal Scanning D label FEnGElL All outer package box Record to system Operator |Inform to superviser |Operation std.
PACKING HiTy—h N-21-FHRAIENDS
Shipping sheet &
Enryb No damage and dirty,
Collective bucket Readable the bar-cord
=g ik
Collective
package box
AN ZAV S
Label printer
HWEEM
Packing material
O | 30 [T 74=5Y7k NITA=5=3F WHEIKRE BREGETLE £ ARED YATLIZ B $% ExE |EBE~DER EXRBEE
SHIPPING Forklift Handy terminal Packing condition No defect All collective package ID Record to system Operator |Inform to superviser [Operation std.
BE
Hand cart
Nyb
Pallet
nuNY7b
Hand lift
O [31|@E#x2s AV b)) B T BEYoseRikeE ERIZEE AyhE EERA |YRERF N ER ERIZEE
LOADING Hand lift Visual Drop Appearance Operation std. Every lot Carriers  |Inform to Operation std.
Nk condition distribution
Pallet of cargo department
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Process Flow TS EHE MACHINES JIGS,TOOLS CONTROL ﬁﬁ f i&%k% _ ;)“/7:)1,*)‘47\“ | RCER BEE gggg B ERAESR
No. S ROCESS METERS,FIXTURES PARAMETERS mEBEKEHE OWIELIOYPA
BT XTI NAME SEM AER-RER REZ BRR Special | CONTROL RANGE SAMPLING PLAN CONTROL METHOD | PERSON| REACTION PLAN RELATED
_ Char. SPEC /TOLE. SAMPLE SIZE RECORD IN /CORRECTIVE STANDARDS
Sub Main Mfg. TEST,INSP. PROCESS PRODUCT LEVEL/FREQ. ERROR-PROOFING |CHARGE ACTION
V|32 [EE- oY) B BEYD5EIREE EERREE Ay Mg BEERA [WiRERFI~ER EERREE
DELIVERY Truck Visual Appearance Operation std. Every lot Carriers  [Inform to Operation std.
condition distribution
of cargo department
EYIK, ZHEE ERIRESE Ay Mg EERA |YIRERFINER ERREE
Invoice, Receipt Operation std. Every lot Carriers  |Inform to Operation std.
distribution
department

X1 BEEDERICIELTERT 5.

Execute according to customer's request.




Fv7° FEEtIIvIIVT VDB EER
Weight table of MLCC muRata

GCM / GCF / GCG / GCJ / GCD / GCE / GCH / GCS Series

NI HE: 1E 7t vy T/R
. . . . 1 180mm
A B | TEM T B oo 2
Case Size Type Thickness Code Thickness (mm) TC/HiK Weight [mel [pos/reel] Weight [g]
0603 /mm GC+03 3 0.3 +0.03 Te 0.33 15, 000 118
0201/inch T HiK : '
5 0.5 %0.05 Te 1.6 118
HiK
1005/, 3 0.3 +0.03 TC 1 88
mm .3 =+0. :
0402/ inch GOx15 HTucK 10,000
+
X 0.25 =0.05 HiK 0.9 82
2 0.2 +0.05 HiK
8 0.8 =0.1 1C 6.3 144
1608/, ik
mm
0603/ inoh GCx18 6 0.6 +0.05/-0. 1 g 3.5 4,000 105
5 0.5 +0/-0.1 : 3 100
HiK
N BT v :
TIC 9.5 4000 152
201/ 9 0.85 +0.1 L o 62
mm
/ G021
0805/ inch
A 1.0 +0.1 HT_CK :2 zg
TIC 16 3,000 91
B 1.25 +0.1 :
HiK 17 102
6 0.6 =0.1 HT_CK 15 167
TIC 19 4000 191
9 0.85 0.1 :
HiK 24 208
1%;%% GC#31 M 1.15 +0.1 HTiCK il :4212
TC 29 3,000 137
B 1.25 +0.1 :
HiK 40 170
c 1.6 +0.2 e 38 2,000 116
HiK 52 144
TC
9 0.85 0.1 : 37 4,000 235
HiK
TC
M 1.15 +0.1 : 50 3, 000 200
HiK
N 1.35 +0.15 HT_CK 57 174
3225/ TIC 2000
mm
12707 inch GC*32 c 1.6 +0.2 " 74 184
R 1.8 +£0.2 Te 85 116
HiK
D 2.0 £0.2 Te 95 1,000 123
HiK
E 2.5 +£0.2 Te 110 168
HiK

E1) LROEFERRBLEDOTHY . HEWMNIL>TESEELEDY FET,
These weight data are representative ones
The weight of each product will be slightly different by the production lot.




	GCM188R71E105KA64.pdf
	
	#19 Electrical Characterization





