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M {&iTF& 5 Revision History

777 3 =} BITAE BITA

version date Revised content Reviser
A0 2024-10-29 Ehitt 225 otk
New series
A1 2025-1-17 RSN E R B EIEERNE ook

Reorganize the whole page content
according to the requirements of the new
format.

F: 1 ERFIREZ AR AERAEHA. EERAEERN, NERBEXLATTRHITRAZABNF, £

fa] 7= 2E

BEIFSLLP C NBREA,

The contents provided above are product specifications. Fenghua reserves all rights to modify this

content without prior notice when the product has not been changed,

be notified to customers by PC N.

and any product change will

2, Fafgdsh, EARERREREESETRMHNSEERSHE, AUT2BERE; AARERE

EEES~GR, BESM X7R FER A B2 X7S,X7T.X6S,X5R, A& B sk A EFI it S 4%,

In the product specification, the high-Voltage model specifications with the same specifications

the same capacity and the same temperature characteristics can completely cover the low Voltage;

For products with the same specifications, the same capacity and the same Voltage, X7R products

with temperature characteristics can cover X7S, X7T, X6S and X5R, and detailed model specifications

will not be listed in the specification
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Copper terminal MLCC

SHE

Characteristic

*BRMAEN, RESEMEEE

The laminated monolithic structure makes it have high reliability.

*AARENAERREMEE

It includes high and stable capacitance.

*X7TR. X7S. X7T. X6S. X5R. : WENFMENEERA I XBER, EERSNNTEEYR, EARRENRERTE,
BRTAESCE, B EREMEKRERTD, MRE. B85, FE. LMFEEP.

X7R, X5R, X7S. X6S: X7R. X5R., X7S. XéS material is akind of material has highdielectric constant. The capacitor

made of this kind material is considered as Class |l capacitor whose capacitance is higher than that of class
| . These capacitors are classified as having a semi—stable temperature characteristic and used over a wide

temperature range, such in these kinds of circuits, DC-blocking, decoupling, bypassing, frequency discriminating

etc.

* BE, BAKIRKER, REMEBEM. —HMEYF, ETHRERNIKFIREEM.

It has a wider and larger terminal area, and the copper layer on the surface has better compactness and consistency,

which is convenient for the stable contact of the embedded terminals.

* PiTHREE: GB/T 21042-2007

Executive Standard: GB/T 21042-2007

& A
Application

*NMATEMIER. BE. 18R, B, SINBE TR

It is suitable for all kinds of filter, coupled, harmonic vibration, bypassing and high frequency circuits.
*ERT ICHER, BARE RN, PCBRAIENH, BIHHTL. EiFEL, SUMEEEN, JRKNRDBEEHL, FR
FEERIAE. IRITERIRAEIRAE.

It issuitable for IC package, embedded package application and PCB board embedded application. Vertical connection
can be realized by laser drilling and copper plating, which can greatly reduce circuit wiring, reduce circuit

loss and improve power conversion efficiency.
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0402 B 103 K 160 C T
| | | |
B2 BN EHE Rated Voltage
~T Ak p=—p
R‘J’ﬂ,*ﬁ Nominal Capacitance B {I(unit): V axHAR
Size Code — r — — — = Package Styles
_ — zrRAR ShME F=rAR | EkFE
R KX KX Express Actual Value Express Actual . .
LS inch mm Method Method Value ®TAR | BFAFN
Size
- OR5 0.5 6R3 6.3 HEEE
1RO 1.0 500 50%10° T Braided
0201 |0.02x0.01 | 0.60x0.30 packing
0402 | 0.040.02 | 1.00%0.50 102 10X 102 201 20x10?
. x0. . x0. P s S e [ .y e ol
I KRBT ABYEET, i LRABFAEEH bP RS
WRIEER 0 A R A F, E=BEFER BN Terminal Material Styles
N LES N 5, R BN R ErhR
Dielectric Code “ . . Note: the first two digits Termination Express
Note: the first two digits are are significant; third digit Styles Method
[J/)TE?'W% N EMR significant; third digit denotes numl_)er of _ SEF g RSk
relectr | 1 clectr || denotes number of zeros; zeros; R=decimal point. Copper Barrier C
ic . L . . .
Code ic R=decimal point. Termination
B X7R BERE
Capacitance Tolerance
BS X7S
Az A B ¢ D F G K M
BT X7T c
ode
DS X6S R + + + + 1% | 2% | 5% | +10 | +20%
DT X6T Tolera | 0.05 0.10 0.25 0.50 %
% X5R nce pF pF pF pF
7E: Ay By G DRIREERTAE<100F B~ M-
These Capacitance tolerance A, B, C, D are just applicable the capacitance that
equals to or less than 10pF.
L Jad-rtot )
Product Structure \ / ®
\ /
Fs B
NO Name
0 BREN R
Ceramic dielectric
@ MER (NI £8) —
Inner electrode(NI metal)
® ShERAR (Cu)
Substrate electrode(Cu)
¢ mR
S Rt (mm)
Product Dimensions Type Dimensions BTG
- .
9&%]%1’ A%J%T L W T W8 e Size code
Imperial Metric
0.3+0.03 0.3+0.03 BA
0201 0603 0.6+0.03 0.20£0.26 | >0.08mm
0.3%£0.09 | 0.3%£0.09 BB
0402 1005 1.00£0.05 | 0.50+£0.05 | 0.30+0.03 | 0.30+£0.40 | >0.2mm CD
T TRREFRNER BAE AR TERN S,
We can design according to customer special requirements
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Capacitance Range and Voltage
Il K AREGBEEMNTERERBRTIER
List of capacity and thickness corresponding to specific Voltage of Class Il capacitor
R~ 0201
Size (0.6mm*0.3mm)
.M*SI' . X7R X7S X7T X6S/X6T X5R
Dielectric
RE/ME
Capacity/ |6.3V| 10V |16V |25V |50V |6.3V| 10V |16V |25V 50V [6.3V| 10V |16V |25V |50V [6.3V| 10V |16V |25V |50V |6.3V|10V |16V |25V
Voltage
120pF | BA|BA [BA | BA | BA BA | BA | BA | BA | BA
180pF | BA | BA [ BA | BA | BA BA | BA | BA | BA | BA
220pF | BA | BA [BA | BA | BA BA | BA | BA | BA | BA
330pF | BA [BA|BA |BA |BA BA | BA | BA | BA | BA
470pF | BA|BA |BA | BA | BA BA | BA | BA | BA | BA
560pF | BA [ BA | BA | BA | BA BA | BA | BA | BA | BA
680pF | BA [ BA | BA | BA | BA BA | BA | BA | BA | BA
1nF BA | BA |BA | BA | BA BA | BA | BA | BA | BA
22nF |BA|BA|BA |BA |BA BA | BA | BA | BA | BA
3.9nF |BA|BA|BA|BA |BA BA | BA | BA | BA | BA
4.7nF | BA|BA|BA |BA | BA BA | BA | BA | BA | BA
5.6nF | BA | BA | BA | BA BA | BA | BA | BA
6.8nF | BA | BA | BA | BA BA | BA | BA | BA
10nF [ BA | BA | BA | BA BA | BA | BA | BA
15nF BA | BA | BA | BA
18nF BA | BA | BA | BA
22nF BA | BA | BA | BA
33nF BA | BA | BA | BA
47nF BA | BA | BA | BA
56nF BA | BA | BA | BA
68nF BA | BA | BA | BA
100nF BB | BB | BB | BB
R
Code BA BB
T 0.30£0.03 0.3%0.09
G 0402
Size (1.0mm*0.5mm)
Digreﬁric X7R X78 X7T X6S/X6T X5R
REME
Capacity/ |6.3V|10V| 16V |25V |50V [6.3V| 10V |16V |25V |50V |6.3V|10V| 16V |25V |50V [6.3V[10V|16V |25V |50V |6.3V|10V| 16V |25V |50V
Voltage
330pF [CD|CD|CD|CD|CD
470pF |CD|CD|CD|CD|CD
560pF |[CD|CD|CD |CD |CD
680pF |[CD|CD|CD |CD |CD
1nF CD|CD|CD|CD|CD
22nF |CD|CD|CD|CD
3.9nF |CD|CD|CD|CD
47nF |CD|CD|CD|CD
5.6nF |CD|CD|CD|CD
6.8nF |CD|CD|CD |CD
10nF |CD|CD|CD |CD
15nF CD|CD|CD CD|CD|CD
18nF CD|CD|CD CD|CD|CD
22nF CD|CD|CD CD|CD|CD
33nF CD|CD|CD CD|CD|CD
47nF CD|CD|CD CD|CD|CD
%3 50 3% 10 1T
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56nF cD|cD|cD cDh|cD|cD cD|cD|cD cD|cb|cD
68nF cDh|cD|cD cDh|cD|cDh CcD|cD|cD cbh|cb|cb
100nF cD|cD|cD cDh|cD|cD cD|cD|cD cD|cb|cD
220nF cD

K5

Code cb

T 0.30+0.03

QTTEMNR Rel iability Test

iE BRI

Item

Technical Specification

Wik 77 3%
Test Method and Remarks

AR ERIRERA

58
Capacitance

Should be within the specified tolerance.

FRALEEX (2 %) -

MERRE: 25°C+3°C

SURSREZE: 1KHz=10% SRKEEE: 1.0%0. 2Vrms

¢ (Category 2) Pretreatment:

Preheating at 140°C~150°C for 1h®=10min, and then placing at
room temperature for 24+ 2h.

Test temperature: 25°C*3°C

Test frequency: 1khzE£10% Test Voltage: 1.0X0. 2Vrms

NS
Class I1 :

g
Speci
ficat

ions

RE
IRFERIEY Capacitance
(DF, tand)

Dissipation

B

Wastage

Factor 0201 C<10nF

<5%

10nF <C<<100nF

<10%

0402

C<100nF

<5%

FRALEEX (2 %) -

MRRE: 25°C+3°C

MEASAER: 1KHz=10% SUIKXEE: 1.0%0. 2Vrms

(Category 2) Pretreatment:

Preheating at 140°C~150°C for 1h®=10min, and then placing at
room temperature for 24%2h.

Test temperature: 25°C*3°C

Test frequency: 1khz£10% Test Voltage: 1.0X0.2Vrms

C<25 nF, Riz10000MQ
C>25 nF, Ri*Cr>100S

MR E: S EBEE
SiRKEHE: 605 F
MINEE: <75%

a5 EaPE
Insulation
Resistance

i note: S=Q-F

MAKIBEE: 25°C*3°C

X TR IR : <50mA
Measuring Voltage: Rated Voltage
Duration: 60+5s

Test Humidity: <75%

Test Temperature: 25°C+3°C

Test Current: <50mA

9T R R SRR

Dielectric
Withstanding
Voltage

FRAN R EFRIRG

No breakdown or damage.

MEEE: 250%5 EHE

BfiE): 1~5 % FEREBER: TR 50mA

Measuring Voltage: 250% rated Voltage.

Time: 1~ 5 seconds. Charge and discharge current: no more than
50mA.
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TR (2 .

7£ 140°C™150°C Tk th=10min J§, =2 THME 24X2h,
o= RERIEFIERE, MIENE

TBRIORE: 5 R, — MBI 4 485

Iﬁg 1ES (Category 2) Pretreatment:
Subje Cless Il Preheating at 140°C~150°C for 1h®=10min, and then placing at
ct a:s - room temperature for 24%2h.
AC/C '15/’ ‘:-15/° After three times of reflow soldering, initial measurement
DF <#EAAE LR Cycle times: 5 times, and acycle is divided into the fol lowing
< Upper limit of initial value 4 steps:
_— R | COREETR e BE (C) SR
mises Z lower limit of initial value Phase Temperature (‘C) Time (min)
Temperature ([ | J Al LIsfs (10 fEHAHD) 215
concussion Appea | No visible damage (10x magnifying Step 1 -55 30
rance | glass) 05 =] (+20)
normal atmospheric 2~3
Step 2
temperature
$£3% LIREE
_ 30
Step 3 Upper |imit temperature
B4 iR (+20)
normal atmospheric 2~3
Step 4
temperature
HEEWE (RE) KE: 24%2h
Posttest storage (recovery) time: 247%2h.
MTMALIE (REH3T | KEBRIR) -
1= IS £ 140°CT150°C FHith th+10min 5, EEETHE 24%2h.
tem | Glassl JBEE: 857C;
SEEF. .
AC/C | 15% ~+15% B B5KRH,;
<5 (EAIBAHE LI ;%’ﬁ f’ggfﬁﬂ’f
i B oater DF <5 times the upper limit of the IE: )
Pretreatment (only for Class || capacitors):

Humidity load initial value

=0. 2 EHRMAE TR
IR =0.2 times the lower limit of the
initial value

IS TRl DLIRAE (10 5K ER)
Appea | No visible damage (10x magnifying
rance | glass)

Preheating at 140°C~150°C for 1h®=10min, and then placing at
room temperature for 24X 2h.

Temperature: 85°C;

Humidity: 85% RH;

Voltage: rated Voltage;

Time: 168 hours

SNMFC AT D5 (10 FEHKSR) 5

BAE: AC/C<15% ;

WFEE <5 [SHEMNE LR

4aigrafE: =0. 2 EVIEMIE TR

No visible damage in appearance (10 times
magnifying glass) ;

Capacitance: AG/C<15%;

Loss factor: <5 times the upper |imit of the
initial value.

it K14
Durability

Insulation resistance: =0.2 times the lower

limit of initial value.

MIALTE (TS 1 RS -

7E 140°CT150°C T FiA thE10min f5, FEZEBTHE 24+2h

BE: 2 E5ETIERE (0201=10nF, 0402=47nF 3% 1.5 {EEE
TiEeBED

Bf[E): 1000 /B

BE: 125°C (X7TR. X7S) 85°C (X5R) 105°C (X6S. X6T)
FEERERR: REBIE 50mA.

HERHE): 242h /BT

I12€: 0201=47nF, 0402=>33nF ZRIXWEEA 150 CIEE TR
th , BRE 24+2h ENKEMaE.

Pretreatment (only for Class || capacitors):

Preheating at 140°C~150°C for 1Th*10min, and then standing at
room temperature for 24%2h.

Voltage: twice the rated working Voltage (0201=10nF, 0402
=47nF is 1.5 times the rated working Voltage).

Time: 1000 hours

Temperature: 125°C (X7R, X7S) 85°C (X5R) 105°C (X6S, X6T)
Charging current: should not exceed 50mA.

Placement time: 24*2h;

Class Il : 0201 =47nF and 0402=33nF product need to keep in
150°C. 1h after the test, and measurement to be made after
being kept at room temperature for 24%2h.

&1 HHRREERTKERLRETHEA.

Note: Special test requirements can be confirmed by contacting our company.
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Package

* R E R LEN) Paper Taping

Top cover tape T

Carrier tape(paper)f&i% T

Chip hole(Pocket) #HFL

Polystyrene ree| B Bottom tape JEAZ

* 0201, 0402 g dmHE R~ AN

Dimensions of paper taping for 0201, 0402

Sl e
o
B Unit: mm

RS W1 L1 D C B P1 P2 PO d t
Code
0201 0.37 0.67 8.00 3.50 1.75 2.00 2.00 4.00 1.50 0.80

+0.10 +0.10 +0.10 +0.05 +0.10 +0.05 +0.05 +0.10 -0/+0.10 Below
0402 0.68+ 117+ 8.00+ 3.50+ 1.75¢ 2.00+ 2.00+ 4.00+0 1.55 0.43+

0.03 0.03 0.10 0.05 0.10 0.05 0.05 .10 +0.05 0.03

* R HNRTEEN

Structure of leader part and end part of the carrier paper

B (=) R = #sk (ERE)
End (Vacant position) Chip carrier Vacant position Leader part(cover) tape)

L ole ole »le
[ e e »le 'l

00001

» > le »
|< VI |~ yl r V|

N

AF 150 mm AF 150 mm

over 150mm over 150mm

KF 150 mm /Over 150 mm
{£3% 75/ Moving Direction

6 310 ;T
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Reel Dimensions (unit: mm)

i ! I |
B
A == b
B{I: mm
ERAS A B C D E F G
Reel Code
7'REEL ®178+2.0 3.0 ®13+0.5 ©21+0.8 P50 HEKX 10.0£1.5 12max
@50 or more

* XTEHRRA: HRYEEE

Taping specification:Top tape peeling strength

Cover tape peeling direction

HRKIE T

Cover tape
[l

\
\ Carrier tape 1% %

e

™

FRfE: 0. INCRIESBRE0. 7N; FERIERT, KT REBRE, HABEMER. BR L.
Standard: 0. 1N < peeling strength < 0. 7N;No paper dirty remains on the scotch when peeling and sticks to top and

bottom tape.

* G A8 Packing Quantity

R B (T s , 7T EE (7 [135TRTER (113 TRTmEE (13
7 <+
SizeCode Thickness |/ v ek (7'PT) ET) PT) ED
0.3+0.03 0.3+0.03 i — —
20000
0.3%0.09 0.3£0.09 — — —
0.30+0.03 0.300.03 15000 — — —

TER: BARERIE R R EE SRR

Note: We can choose packing style and quantity can be according to the customer’ s requirement.
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Outer packing

/N3 The first package K% The second package
Quantity: 10 reels Quantity: 6 cases
HE: 10% HE: 68

115mm I ; 180mm

\ 200mm
< > A4
180mm
abel 4% 400mm
85mm
Label #*r

PART No BES#itg

QUANTITY # = Production name =& & 1

DATE E#8 Quantity #12

Weight £

SHEFEREW

HILCC HUMETF M. HEXHRE R 20770%, iE7FIRE R 5740°C, BWCREMT 30°C.

*ILCC MM BERTRES FEIME R X HREIN, XEFBELER. SESEENt . KPBEARLSSHERMNER. mink
BREL. MEXMEEEBIARNA, FANKEER. IMNFE. IRZMNEEBIT—F, EERANEREEN.

* NERBEEREHRESEREMMESAE GIHRLS. —ZS4HE. 85 85%) WIKES.

* NEAMEES THESEERE THRERRR.

& Storage Precautions

* Storage Conditions for MLCC: Relative humidity: 20~70%, storage temperature: 5~40°C, recommended temperature is
below 30°C.

* The performance of MLCCs may be affected by storage conditions. Please use immediately after delivery. High
temperature and high humidity conditions, or long-term storage, may lead to packaging material deterioration and oxidation
of the product's end electrodes. If it has been over six months since delivery, check the packaging and appearance before
use. If it has been over a year, check the solderability before use.

* Do not store capacitors in environments containing corrosive gases (e.g., hydrogen sulfide, sulfur dioxide, chlorine,
ammonia, etc.).

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

SERANEEEM

*REMHIER

1. FEESEANEE LR THBESR.

2. MINGIERE, SEREFHIFNE.

3. MIATEINERE TR B 45,

4. WIAER TR 1.

5. A KEAGRE R AR TR,

6. TEMERA A, WKHFHAIESRFHEITHRLE.

€ Precautions Before Use

Pre-installation Information

1. Do not reuse capacitors removed from equipment.

2. Confirm electrical characteristics such as rated capacitance and rated Voltage.

3. Confirm the capacitor characteristics under applied Voltage.

4., Confirm the mechanical stress under use conditions.
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5. Confirm the solderability of capacitors stored for long periods.
6. Perform heat treatment on capacitors that have been stored for a long time before measuring capacitance.
@RI ABRFI Application Restrictions
1 BN EREERT —RIEBEFREGIMRAER. HARE. FRMRAFRE, AViEE. OARE. SIFEFRRT
FHLA PC ), FRiRITETESREMERFETRANBMRERR
2. THERTTIISRERATR, SFERRT: MXEE. EFEE. En SIRE. BFag&. REMGRE. JB%
R E. BMAEE. BIREE. AREENFEE. BIRLERE, EERE. LBEFIRE. T2RE. FHRE.
RBESHE ERREMEREE.
3. RIEBEEARGRENPERE, SUNERTEHE=FEFENN~RATE 2 SR EM~ENEAIRERIBEASR
£.
1. Our products are intended for use in general consumer electronic devices (such as household appliances, office
equipment, information and communication devices, AV equipment, OA equipment, including but not limited to mobile
phones and PCs), based on general applications and standard uses under normal operating and usage conditions.
2. Our products are not recommended for the following high-reliability application scenarios, including but not limited to:
aerospace equipment, medical devices, aviation equipment, atomic energy equipment, disaster prevention equipment,
crime prevention equipment, electric heating equipment, combustion equipment, public information network devices, data
processing equipment, military equipment, power generation control equipment, safety equipment, vehicle-mounted
devices, traffic signal equipment, transportation equipment, and underwater equipment.
3.+ Unless you have prior written consent from Fenghua, Fenghua is not liable for any damages caused to you or third
parties by using our products in the devices mentioned in point 2.

BEFRPMERBERETRRASHO, KRPENMWAERBRUR=ZRPHFRF; ERREEAIMNIEREPHEFR
TREEETE, METEAREESHENBERSEW~RFER, BRAEH.
Each roll of products is sealed by filling nitrogen in an aluminum foil bag, and moisture-proof beads and a three-level
moisture-sensitive grade card are attached to the bag; Pay attention to check whether the moisture-sensitive grade card
has changed color after unpacking and before use. If it has changed color, there may be moisture oxidation, which will affect
the use of the product. Please contact us in time.

HUMIDITY INDICATOR  Cotut-Fres TotOTY NDICATOR  Cotu-Free
4% Bl

ééoooo wWc')ooooe

DANGER ¥ AT
BACaNLHT ATLINE WET After get damp CHANGE DF SICCANT B0k mmm

e

8 (i P i O s P i

* IRRERARNRES R, BUERRSETERFRFHRREMR.

It is recommended to use nitrogen to seal the remaining products after unpacking and use them as soon as possible.

& B BHR HhZ%
Typical specification curve
* MR TC fhzk * BRiRErLZ
TC curve of material DC bias curve
0402_X7S_100nF_16V 0402 X7S 100nF 16V
3 10
0 0 m—
; WWMMM o _*-MM"“*\\
8 ~—_ i e —
g - %\.\‘ g R =
< % s

5 ——
-80
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* PRI AL
0402_X75_100nF_16V

* F & (ESR)FFIERTZE

0402_X75_100nF_16V

—
o =
- £ \
g W = e ——
= 1 i ;/I
ki
0.1 H#
0.01
1.00E+02 1.00E+03 1.00E+04 1.00E=05 1.00E=D6 1.00E+07 1.00E+08 1.00E+02 1.00E+10 02 1.00E+03 1.00E+04 1 00E+05 1.00E+06 1.00E+07 1.00E+D8 1.00E+02 1.00E+10
HIEE (Hz)

HE (Hz)

Impedance characteristic curve Equivalent series resistance (ESR) characteristic curve

E: BB HESE, BAIRNEEERIEEAKRAE.

Note: The above typical curves are for reference only. Please consult our company for specific specifications.

* i1 FRARBUNSTERSER, TMEARZEKE.

Note: The product specification is for reference only in design and selection, and not as the basis for delivery.

P2
—_
o
=

%10 W



	特征  Characteristic
	应用Application
	◆特征
	◆应用

	◆产品结构
	Product Structure
	* 0201、0402纸带编带尺寸大小
	Dimensions of paper taping for 0201,0402
	* 传送带的前后结构
	Structure of leader part and end part of the carri
	注意：包装的形式和数量可根据客户的要求来定。
	Note：We can choose packing style and quantity can 

