
GA352QR7GF102KW01_ (2211, X7R:EIA, 1000pF, AC250V)
_: packaging code Reference Sheet

1.Scope

⁷⁷

2.MURATA Part NO. System
(Ex.)

3. Type & Dimensions

(Unit:mm)

Markingה

Type Name         Code

Company Name Abbreviation

4.Rated value

Type Name (4)ה

This denotes safety  certified  type name GF.

Soldering Methodה

Reflow

5.Package

Product specifications in this catalog are as of Dec.9,2019,and are subject to change or obsolescence without notice.

Please consult the approval sheet before ordering.

Please read rating and !Cautions first.

-55 to 125 °C-15 to 15 %
-55 to 125 °C

(25 °C)

(6)

Capacitance 

Tolerance

1000 pF

Specifications and Test 

Methods

(Operating

Temp. Range)

K
f330mm Reel

EMBOSSED W12P8
4000 pcs./Reel

(3) Temperature Characteristics

(Public STD Code):X7R(EIA)

g

0.3 min.

(5) Nominal 

Capacitance

L
f180mm Reel

EMBOSSED W12P8

±10 %

mark

1000 pcs./Reel

Rated 

Voltage

Packaging Unit

AC 250 V

Temp. Range

(Ref.Temp.)

(8) Packaging

Temp. coeff

or⁷Cap. Change

4.0 min.

(1)-1 L

5.7±0.4

(1)-2 W

2.8±0.3

e

Safety Standard Certified Chip Multilayer Ceramic Capacitors for General Purpose

This specification is applied to following safety standard certified Chip Multilayer Ceramic Capacitors Type GF. Type GF is safety standard certified Chip Multilayer 

Ceramic Capacitors of IEC60384-14 Class:Y2, ClassX1/Y2.

Standard No/*Certificate No

Size:4.5x2.0mm UL:UL60950-1/E316111⁸SEMKO:EN60384-14,IEC60384-14/1611685(Certified except for insulating distance

and applicabie only for the instruments critified by EN/IEC60950-1)

Size:5.7x2.8mm Min. UL:UL60384-14/E37921⁸VDE:EN60384-14,IEC60384-14/40024096⁸SEMKO:EN60384-14,IEC60384-14/1611746

*Above Certificate No. may be changed on account of the revision of standards and the renewal of certification.

Do not use these products in any automotive power train or safety equipment including battery chargers for electric vehicles and plugin hybrids.

(2) T

1.5+0/-0.3

(1)L/W
Dimensions

(2)T 
Dimensions

(3)Temperature 
Characteristics

(4)Type Name (5)Nominal 
Capacitance

(6)Capacitance 
Tolerance

(8)Packaging Code
(7)Murataôs Control 

Code

GA3 52 Q R7 GF 102 K W01 L
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Ẽ Specifications and Test Methods

No

1 Appearance No defects or abnormalities. Visual inspection.

2 Dimension Within the specified dimensions. Using calipers and micrometers.

3 Voltage proof No defects or abnormalities. Measurement Point  : Between the terminations

Test Voltage  : AC2000V(r.m.s.) 

Applied Time                 : 60+/-1s

Charge/discharge current : 50mA max.

4 Impulse voltage 10 impulse of alternating polarity is subjected. (5 impulse for each polarity)

in the capacitor. The interval between impulse is 60s.

Applied Voltage: 2.5kV0-p

5 Insulation Resistance(I.R.) 6000Mɋ or more Measurement Point  :  Between the terminations

Measurement Voltage  : DC500+/-50V

      Charging Time              : 60+/-5s

Charge/discharge current : 50mA max.

Measurement Temperature: Room Temperature

6 Capacitance Shown in Rated value. Measurement Temperature: Room Temperature

Measurement Frequency    : 1.0+/-0.1kHz

7 Dissipation  Factor (D.F.) 0.025 max. Measurement Voltage         :AC1.0+/-0.2V(r.m.s.)

8 Temperature R7   : Within +/-15%           (-55°C  to  +125°C) The capacitance change should be measured after 5 min. 

Characteristics at each specified temp. stage.

of Capacitance Capacitance value as a reference is the value in step 3.

Pretreatment

Perform a heat treatment at 150+0/-10°C for 1h+/-5min and then 

let sit for 24+/-2h at room condition*.

9 Vibration Appearance No defects or abnormalities. Solder the capacitor on the test substrate A shown in "Complement of Test 

methodò. 

Capacitance Within the specified initial value. Kind of Vibration           : A simple harmonic motion

10Hz to 55Hz to 10Hz (1min)

Total amplitude              : 1.5mm

D.F. Within the specified initial value. This motion should be applied for a period of 2h in each 3 mutually 

perpendicular directions(total of 6h).

10 Solderability 95% of the terminations is to be soldered evenly and Test Method                 : Solder bath method

continuously. Flux Solution of  rosin ethanol 25(wt)%  

Preheat                         : 80  to 120  for 10s to 30s

Solder                           : Sn-3.0Ag-0.5Cu (Lead Free Solder)

Solder Temp.                : 245+/-5

 Immersion time              : 2+/-0.5s

Immersing in speed  : 25+/-2.5mm/s.

11 Resistance Appearance No defects or abnormalities. Test Method                 : Solder bath method

to Solder                          : Sn-3.0Ag-0.5Cu (Lead Free Solder)

Soldering Solder Temp.                : 260+/-5

Heat Capacitance Within +/-10%  Immersion time              : 10+/-1s

Change Immersing in speed  : 25+/-2.5mm/s.

Exposure Time              : 24+/-2h at room condition*.

I.R. 1000Mɋ or more Preheat                         : GA342/52/55 size :100  to 120  for 1 min

⁷⁷⁷⁷       and 170  to 200  for 1 min

Pretreatment

Voltage proof No defects. Perform a heat treatment at 150+0/-10°C for 1h+/-5min and then 

let sit for 24+/-2h at room condition*.

*Room Condition :  Temperature:15 to 35°C, Relative humidity:45 to 75%, Atmosphere pressure:86 to 106kPa

Item Specification
Test Method

(Ref. Standard:JIS C 5101, IEC60384

No self healing break downs or flash-overs have taken place

    
Step Temperature( C̄) 

1 Reference Temp.+/-2 

2 Min.Operating Temp. +/-3 

3 Reference Temp. +/-2 

4 Max.Operating Temp. +/-3 

5 Reference Temp. +/-2 
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No

12 Adhesive Strength No removal of the terminations or other defect Solder the capacitor on the test substrate A shown in "Complement of Test 

 of Termination should occur. methodò. 

Applied Direction : In parallel with the test substrate and vertical with the

                              capacitor side.

13 Substrate Appearance No defects or abnormalities. Solder the capacitor on the test substrate B shown in "Complement of Test 

Bending test methodò. 

Then apply the force in the direction shown in ñTest Method of Substrate 

Capacitance Within +/-12.5% Bending testò of ñComplement of Test methodò. 

Change Flexure                 : 1mm

Holding Time              : 5+/-1s

Soldering Method          : Reflow soldering

14 Temperature Appearance No defects or abnormalities. Fix the capacitor to the supporting Test substrate A (glass epoxy board) 

Sudden Change shown in ñComplement of Test methodò.

Perform the 5 cycles according to the four heat treatments 

Capacitance Within +/-15% shown in the following table.

Change

D.F. 0.05 max.

I.R. 3000Mɋ or more

Exposure Time              : 24+/-2h at room condition*.

Pretreatment

Voltage proof No defects. Perform a heat treatment at 150+0/-10°C for 1h+/-5min and then 

let sit for 24+/-2h at room condition*.

15 High Appearance No defects or abnormalities. Fix the capacitor to the supporting Test substrate B (glass epoxy board) 

Temperature shown in ñComplement of Test methodò.

High Humidity

(Steady) Capacitance Within +/-15% Before this test, the test shown in the following is performed.

Change No.12 Adhesive Strength  of Termination(apply force : 5N)

No.13 Substrate Bending test

D.F. 0.05 max. Test Temperature          : 40+/-2ϴ

Test Humidity                 : 90% to 95%RH

Test Time                       : 500+24/-0h

I.R. 3000Mɋ or more Applied Voltage            : Rated voltage

Exposure Time              : 24+/-2h at room condition*.

Pretreatment

Voltage proof No defects. Perform a heat treatment at 150+0/-10°C for 1h+/-5min and then 

let sit for 24+/-2h at room condition*.

16 Durability Appearance No defects or abnormalities. Fix the capacitor to the supporting Test substrate B (glass epoxy board) 

shown in ñComplement of Test methodò.

Before this test, the test shown in the following is performed.

No.12 Adhesive Strength  of Termination(apply force : 5N)

Capacitance Within +/-20% No.13 Substrate Bending test

Change

Next, Impulse Voltage test is performed.

Each individual capacitor shall be subjected to a 5kV Impulse

(the voltage value means zero to peak) for 3 times. 

Then the capacitors are applied to life test. 

D.F. 0.05 max.

Front time (T1) = 1.2ɛs=1.67T

Time to half-value (T2) = 50ɛs

I.R. 3000Mɋ or more

Apply voltage as Table for 1000h at 125+2/-0°C , relative humidity 50% max.

Voltage proof No defects.

Exposure Time              : 24+/-2h at room condition*.

Pretreatment

Perform a heat treatment at 150+0/-10°C for 1h+/-5min and then 

let sit for 24+/-2h at room condition*.

*Room Condition :  Temperature:15 to 35°C, Relative humidity:45 to 75%, Atmosphere pressure:86 to 106kPa

Item Specification
Test Method

(Ref. Standard:JIS C 5101, IEC60384

10N, 10+/-1s

Applied voltage

AC425V(r.m.s.) , except that once each hour the voltage is

increased to  AC1000V(r.m.s.) for 0.1s.

 

Step Temp.( C̄) 
Time 

(min) 

1 Min.Operating Temp.+0/-3 30+/-3 

2 Room Temp 2 to 3 

3 Max.Operating Temp.+3/-0 30+/-3 

4 Room Temp 2 to 3 
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No

17 Passive flammability The burning time shall not be exceeded the time 30s. The capacitor under test shall be held in the flame in the position which

The tissue paper shall not ignite. best promotes burning. 

Each specimen shall only be exposed once to the flame. 

Time of exposure to flame : 30 s.

Length of flame  : 12+/-1mm

Gas burner        : Length 35mm min.

Inside dia           : 0.5+/-0.1mm

Outside dia        : 0.9mm max.

Gas                    : Butane gas purity 95% min.

18 Active flammability The cheesecloth shall not be on fire. The specimens shall be individually wrapped in at least one but more than

two complete layers of cheesecloth. 

The specimens shall be subjected to 20 discharges. 

The interval between successive discharges shall be 5s. 

The UAC shall be maintained for 2minutes after the last discharge.

C1,C2    : Filter capacitor 1µF+/-10%

C3 : Capacitor 0.033µF+/-5%

L1 to L4            : Rod coa choke 1.5mH+/-20%, 16A

R                       : Resistor 100ɋ+/-2% Cx0.068µF

Ct                      : Tank capacitor 3µF+/-5% 10kV Cx 1µF

U- UR+/-5%

UR                     : Rated Voltage

Cx                     : Capacitor under test

F                       : Slow-blow fuse, rated 16A

Ut                      : Voltage to which the tank capacitor Ct

is charged

*Room Condition :  Temperature:15 to 35°C, Relative humidity:45 to 75%, Atmosphere pressure:86 to 106kPa

Item Specification
Test Method

(Ref. Standard:JIS C 5101, IEC60384

200+/-5
45

flame

Approximately 8mm

Test specimen

burner

Wood board of approximately 10mm in thickness

Tissue paper

Oscilloscope

S1

S2

Tr

U-

F L1

C3 Cx

Ui

R

UtCt

S3

C2C1

L2

L3 L4
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Complement of Test Method

 1.Test substrate

The test substrate should be Substrate A or Substrate B as described in ñSpecifications and Test methodsò.

The specimen should be soldered by the conditions as described below.

    Soldering Method : Reflow soldering

    Solder : Sn-3.0Ag-0.5Cu

(1) Test Substrate A

Land Dimensions

Material     : Glass Epoxy Board

Thickness : 1.6mm

Thickness of copper foil : 0.035mm

(1) Test Substrate B

Material : Glass Epoxy Board

Thickness of copper foil : 0.035mm

  2. Test Method of Substrate Bending test

a) Support state (b) Test state

a:+/-2 gap between support stand center and test stand b:+/- 5 gap between support stand center and test stand center

      ·Material of Test stand and pressure stick

The material shoud be a metal where a remarkable transformation and the distortion are not caused even if it is pressurized.

      ·Pressurizing speed

The pressurizing speed is pressurized at the speed of about 1mm/s until the flexure reaches a regulated value.

 
 

 
 
 
 

c
 

b 
a Solder Resist 

Chip Capacitor 

Land 

4
0

b

d c

(f4.5)

a

100

1.6

Copper foil

Solder resist (unit : mm)

a

45+/-2

Test  Substrate B

Capacitor

Test stand45+/-2

Support  stand(f5)

5
0
 m

in
.

20

b

Test SubstrateB

Support stand

Pressure stick

(unit : mm)

      

Type 
Dimension (mm) 

a b c 

GA342 3.5 7.0 2.4 

GA352 4.5 8.0 3.2 

GA355 4.5 8.0 5.6 

  

      

Type 
Dimension of pettern (mm) 

a b c d 

GA342 3.5 7.0 2.4 1.0 

GA352 4.5 8.0 3.2 1.0 

GA355 4.5 8.0 5.6 1.0 

  

 

 

 

 

 

45 45 

Pressure stick 

Support 

Capacitor 
F 

R5 

L 

Support 

stand 
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(Unit : mm)

Dimensions of chip

[L×W]

4.5×2.0 2.5 5.1

     (b) Type B (Dimensions of chip : Apply to 4.5x3.2 to 5.7x5.0)

(Unit : mm)

Dimensions of chip

[L×W]

4.5×3.2 3.6 4.9

5.7×2.8 3.2 6.1

5.7×5.0 5.4 6.1

A* B*

     (c) The sprocket holes are to the right as the Tape is pulled toward the user.

  (2) Packed chips

  (3) Dimensions of Tape

     (a) Type A (Dimensions of chip : Apply to 4.5x2.0)

A* B*

Package

  (1) Appearance of taping

     (a) Paper Tape 
Bottom Tape (Thickness: Around 50mm) is attached below Base Tape with sprocket and put Top Tape

(Thickness: Around 50mm) on capacitor.

     (b) Plastic Tape 

Cover Tape (Thickness: Around 60mm) is put on capacitor on Base Tape (Blister carrier Tape).

Capacitor

1
2
.0

0
.3

2.0 0.054.0 0.1

4.0 0.1

1
.7

5
0
.1

5
.5

0
.0

5

A

B

f1.5+0.1/-0

0.3 0.1

3.7max.

*Dimensions of A,B : Nominal value

f1.5+0.1/-0

8.0 0.1

1
2
.0

0
.3

2.0 0.05

4.0 0.1 1
.7

5
0
.1

A

B

5
.5

0
.0

5

*Dimensions of A,B : Nominal value

0.3 0.1

3.7max.
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(Unit : mm)

(Unit : mm)

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

  (8) The top tape or cover tape and bottom tape shall not protrude beyond the edges of the tape and shall not

        cover sprocket holes.

  (9) Cumulative tolerance of sprocket holes, 10 pitches : ±0.3mm.

  (10) Peeling off force : 0.1 to 0.6N in the direction shown on the follows.

Package

  (4) Dimensions of Reel

  (5) Part of the leader and part of the empty tape shall be attached to the end of the tape as follows.

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

1
8

0
+

0
/-

1
.5

6
0

+
1

/-
0

2.0 0.5

f21 0.8

f13 0.2

13.0 1.0 : Tape width 8mm
17.0 1.0 : Tape width 12mm

9.0+1.0/-0 : Tape width 8mm
13.0+1.0/-0 : Tape width 12mm

Base Tape

Top Tape or Cover Tape
165 to 180

Direction of feed

Vacant section : 190 min.Chip-mounting unitVacant section : 160 min. 210 min.
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Caution

ẼLimitation 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.

    

Aircraft 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

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

ẼStorage 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  to +40  and a Relative Humidity of 20% to 70%.

⁷        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 gas (e.g.,hydrogen  

         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, the solderability and electrical performance may deteriorate. 

         Do not store capacitors under direct sunlight or in high huimidity conditions.

!
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