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WEARERIFXEERSEE

General series of ceramic chip capacitors ["3"'—“
Feature - —]

*BRIBAEN, RAESTEMERE

There is high reliability on monolithic structure of laminated layers.
*BHMRNIESTHIFMERE, ERTERERES RIERE
And its character of excellent soldering ability and
soldering resistance ability is suitable for reflow soldering and peak soldering.
*BARSNASERREMRERTE
It includes high and stable capacitance.

*EHRA . N RMREESERN T LB AL, HhC0G. COH BBARBMEERIAE, JLERRERE. BIEMBTE ML
Tk, EATRIGE, REMEKRSHSMBE.
High frequency Type:
This kind of dielectric material is considered as Class 1 capacitor. COG and COH capacitors have the most stable electrica
| performance, which almost does not change with the change of temperature, Voltage or time, they are suitable for the low
-loss and high stability requirement circuits.
*X7TR. X7S. X7T. X6S. X6T\ X5R. : UWLENFMBHRERR I XBAR, AARSHNEREY, FEL | XBAEF
=, AAERREMRERY, ERTRETEE, REMERITSHEESD, NRE. B4, TK. £HMFERP.
X7R. X5R. X7S. X6S: X7R. X5R. X7S. X6S material is a kind of material has high dielectric constant. The capacitor
made of this kind material is considered as Class Il capacitor whose capacitance is higher than that of class I . 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.
WITHRE: GB/T 21041-2007 GB/T 21042-2007

Executive Standard: GB/T 21041-2007 GB/T 21042-2007
O AEHE

Application
*NAFEMIER. BE. &R, FH. SHEF&KR

It is suitable for all kinds of filter, coupled, harmonic vibration, bypassing and high frequency circuits.
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W{&iTF&Jh Revision History

hRZ Version HHA Date &1TAZ  Revision Content 21T A Reviser
RSN E K EMEIBERA AR
AO 2024-12-10 Reorganize the entire content ook

according to the new version format
requirements.

E: 1 ERFTR B AE R RAEUR. EERREEN, NERFGERLEARTABITEMNZABENF, ERN~REEHFSUP CNEH
EF.

1.The content provided above is the produce specification, if the product is not changed, FENGHUA reserves all the right to modify this

content without prior notice, any product change will be notified to the customer by PCN.

2. @RS, ANEESERBEEFMITZMANSHEERSHE, TUELESRE; AIERASERBESR, BEFYE XTR =
T Al B & X7S,XTT,X6S,X5R (40 0402B104K250NT A L B % 0402BS104K250NT,0402BT104K250NT, 0402DS104K250NT,
0402X104K250NT) #EPE P EABFIEiEAE S L.

2. In the product specification, deliverable high-Voltage models with the same specifications, capacity, and temperature characteristics
can fully cover the low-Voltage models. For products with the same specifications, capacity, and Voltage, X7R temperature
characteristic products cancoverX7S,X7T,X6S,andX5R (e.g., 0402B104K250NT can cover 0402BS104K250NT,0402BT104K250NT,
0402DS104K250NT, 0402X104K250NT). Therefore, detailed model specifications will not be listed separately in the specification.
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How To Order
0805 CG 102 J 500 N T
Size Code omina Rated Voltage Package Styles
Capacitance B{I(unit): V ge Sy
R *x % FRAR | SE 25BR | g wrpR | azs
(2] EIA LxW XhRE
Size (LxW) Express Actual Express | , " |Value Express | Package
Code mm Method Value Method Method Styles
1005 | 01005 | 0.40x0.20 % 7 5F
OR5 0.5 6R3 6.3 Bax
0201 0201 0.60x0.30 T Braided 7
0402 | 0402 | 1.00x0.50 1RO 1.0 500 50X 100 inch disc
packing
0603 0603 1.60x0.80 s 13~
102 10X102 201 20X 10" S RTIE
0805 0805 | 2.00x1.25 Brai dze‘zd
. LEARE AN . =2 TR —— D
1206 | 1206 | 3.20x1.60 g ;@}%giﬁﬁgfz Ee SRR AN 13 inch
F, BT H__-T?_ 9 0 B9 F, BZHEFH BN disc
1210 | 1210 | 3.20x2.50 #; RANER. #; RANEA. packing
Note: the first two digits Note: the first two digits
1808 1808 | 4.50x2.00 are significant; third digit gre significané; thir;j digit
1812 1812 | 4.50x3.20 . enotes numboer o
denotes number of zeros; zeros; R=decimal point.
R=decimal point.
A~ e nih kAR
Di :' J?ﬂ%é d BEIRE Terminal Material Styles
ielectric Lode Capacitance Tolerance
- = Z i S 25 FRAR
ﬂﬁﬂl% B K RE t Bf €. D ;}% Termination Express
Dielectric Dielectric Code Tolerance REBRTA Styles Method
Code £ <10pF 97~
A +0.05pF - E—
CG C0G adoe = =B IEIm<
B +0.10pF These Nickel Barrier N
X X5R C +025pF | Capacitance Termination
B X7R D +0.50pF tolerance A,
BS X7S E 1% B C,D are
=/ just applicable
BT X7T G +2% the
DS X6S J +5% capacitance
DT X6T that eqUaIS to
K +10% or less than
M +20% 10pF.
L Jad-rtot )
Product Structure
Fs B
NO Name
@ MEN R
Ceramic dielectric
o) RER
Inner electrode
® SNERAR
Substrate electrode
B2
@ Nickel Layer
H=
© Tin Layer
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Product Dimensions
I: ks >
Vor
i
WB {‘vﬁ'
S Type R~ Dimensions (mm) Sﬁlzjf:zzi
R~T{X#5 UNIE SR
SizeCode Metric L w T wB
1005 0402 0.40+0.02 0.20+0.02 0.20+0.02 0.100.03 AA
0.60£0.03 0.30£0.03 0.30£0.03 0.15£0.05 BA
0201 0603 0.60+0.09 0.30+0.09 0.30+0.09 0.15£0.05 BB
0.60£0.09 0.30+0.09 0.50£0.05 0.15£0.10 BC
1.00£0.05 0.50+0.05 0.50£0.05 0.25+0.05 CA
0402 1005 1.00£0.15 0.50£0.15 0.50£0.15 0.25+0.05 CB
1.00£0.20 0.50+0.20 0.50£0.20 0.25+0.05 cc
1.600.10 0.80£0.10 0.80£0.10 0.35£0.20 DA
0603 1608
1.600.20 0.80+0.20 0.80+0.20 0.35£0.20 DB
2.00£0.20 1.25+0.20 0.80+0.20 0.50£0.20 EA
.00z0. 2010, .00%0.
0805 2012 1.25+0.25 EB
0.80£0.20 FA
1206 3216 3.20£0.30 1.6020.30 1.25+0.25 0.60£0.30 FB
1.600.30 FC
1.25+0.25 GA
1210 3225 3.20+0.30 2.50+0.30 1.60+0.30 0.60+0.30 GB
2.50£0.30 GD
1.600.30 HA
1808 4520 4.50+0.40 2.00£0.20 0.60+0.30
2.00£0.30 HB
1.60£0.30 1B
1812 4532 4.50+0.40 3.20+0.30 0.60+0.30
2.00£0.30 IC
iE: 1 FREKEE ‘T ERAFAES “SREREBE" . 2. IREBEPHEGEEREITFEEPERN~ M,

Note: 1. The specific thickness of the product can read "capacity range and Voltage "in this approval sheet,

2. We can design according to customer special requirements.

BE R/ Temperature Coefficient /Characteristics

PISTES BERER RN E R TIERESERE
Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range

CoG 25°C 0+30ppm/C -55C~125C

X7R 25°C +15% -65'C~125C

X7S 25°C +22% -55C~125C

X7T 25°C -33%~+22% -65C~125C

X6S 25°C +22% -55°C~105C

X6T 25°C -33%~+22% -55'C~105C

X5R 25°C +15% -55°C~85C

%30
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& FEREERBEE

Capacitance Range and Voltage

* BPMEBE (Urss0V) =&
Conventional Voltage (Urs50V) products

Dictontic oG
R <t Dimension 1005 0201 0402 0603
0.4mm*0.2mm) (0.6mm*0.3mm) (1.0mm*0.5mm) (1.6mm*0.8mm)
F=E/HE
Capacity/ 10V | 16V | 25V | 50V 25V 50V 25V 50V 25V 50V
Voltage
0.1pF | AA | AA | AA | AA CA CA
0.5pF | AA | AA | AA | AA CA CA
1pF | AA | AA | AA | AA CA CA
12pF | AA | AA | AA | AA CA CA
1.5pF | AA | AA | AA | AA CA CA
1.8pF | AA | AA | AA | AA CA CA
20pF | AA | AA | AA | AA CA CA
22pF | AA | AA | AA | AA CA CA
27pF | AA | AA | AA | AA CA CA
3.0pF | AA | AA | AA | AA CA CA
33pF | AA | AA | AA | AA CA CA
39pF | AA | AA | AA | AA CA CA
47pF | AA | AA | AA | AA CA CA
56pF | AA | AA | AA | AA CA CA
6.8pF | AA | AA | AA | AA CA CA
82pF | AA | AA | AA | AA CA CA
10pF | AA | AA | AA | AA CA CA
12pF | AA | AA | AA | AA CA CA
15pF | AA | AA | AA | AA CA CA
18pF | AA | AA | AA | AA CA CA
22pF | AA | AA | AA | AA CA CA
27pF | AA | AA | AA | AA CA CA
33pF | AA | AA | AA | AA CA CA
39pF | AA | AA | AA | AA CA CA
47pF | AA | AA | AA | AA CA CA
56pF | AA | AA | AA | AA CA CA
68pF | AA | AA | AA | AA CA CA
82pF | AA | AA | AA | AA CA CA
100pF | AA | AA | AA | AA CA CA
120pF CA CA
150pF CA CA
180pF CA CA
220pF CA CA
270pF CA CA
330pF CA CA
390pF CA CA
470pF CA CA
560pF CA CA
680pF CA CA
820pF CA CA
1nF CA CA
1.5nF
1.8nF
2.2nF
2.7nF
3.3nF
4.7nF
5.6nF
6.8nF
10nF
X#5 Code AA BA CA DA
T 0.20+0.02 0.30+0.03 0.50+0.05 0.80+0.10

o4

p=1
H
N
b=l
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Diciontic oG
R ~F Dimension 0805 1206 1210 1812
(2.0mm*1.25mm) (3.2mm*1.6mm) (3.2mm*2.5mm) (4.5mm*3.2mm)
"e/BE
Capacity/ 25V 50V 25V 50V 25V 50V 25V 50V
Voltage
0.1pF EA EA
0.2pF EA EA
0.5pF EA EA
1pF EA EA
1.2pF EA EA
1.5pF EA EA
1.8pF EA EA
2.2pF EA EA
2.7pF EA EA
3.3pF EA EA
3.9pF EA EA
4.7pF EA EA
5.6pF EA EA
6.8pF EA EA
8.2pF EA EA
10pF EA EA
12pF EA EA
15pF EA EA
18pF EA EA
22pF EA EA
27pF EA EA
33pF EA EA
39pF EA EA
47pF EA EA
56pF EA EA
68pF EA EA
100pF EA EA
120pF EA EA
150pF EA EA
180pF EA EA
220pF EA EA
270pF EA EA
330pF EA EA
390pF EA EA
470pF EA EA
560pF EA EA
680pF EA EA
680pF EA EA
1nF EA EA
1.5nF EA EA
1.8nF EA EA
2.2nF EA EA
2.7nF EA EA
3.3nF EA EA
4.7nF EA EA
6.8nF EA EA
8.2nF EA EA
10nF EA EA
12nF EB EB
22nF EB EB
33nF
47nF
68nF
82nF
100nF
X#5 Code EA EB FA FB FC GA 1B
T 0.80+0.20 1.25+0.25 0.80+0.20 1.25%0.25 1.60£0.30 1.25%£0.25 1.60£0.30
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A list of the specific Voltage-specific capacitors of Class II capacitors

R+t 1005
Dimension (0.4mm™*0.2mm)

M.H | | | | |
Dielectric X7R &% X7S &% X7T &5 X6S/IX6T &5 X5R &7
Re/HE
Capacity/ [6.3V|10V| 16V | 50V | 6.3V | 10V | 16V | 50V | 6.3V | 10V | 16V | 50V | 6.3V | 10V | 16V | 50V | 6.3V | 10V | 16V | 50V

Voltage
120pF AA [ AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
150pH AA [ AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
180pF AA [ AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
220pF| AA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
270pF| AA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
330pF AA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
390pF AA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
470pF AA [ AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
560pF| AA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
680pF| AA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
820pF| AA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
1nFlAA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
1.2nF|AA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
1.5nF AA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
1.8nFlAA| AA | AA | AA AA | AA | AA | AA AA | AA | AA | AA
2.2nF|AA| AA| AA | AA AA | AA | AA | AA AA | AA | AA | AA
2.7nF| AA | AA | AA AA | AA | AA
3.3nF| AA | AA | AA AA | AA | AA
3.9nF| AA | AA | AA AA | AA | AA
4.7nF| AA | AA | AA AA | AA | AA
5.6nF| AA AA | AA | AA
6.8nF| AA AA | AA | AA
8.2nF| AA AA | AA | AA
10nF| AA AA | AA | AA
15nF| AA AA | AA | AA
22nF| AA AA | AA | AA
33nF]| AA AA | AA | AA
47nF| AA AA | AA | AA
68nF]| AA AA | AA | AA
100nF| AA AA | AA | AA
220nF| AA

R+t 0201
Dimension (0.6mm™*0.3mm)

M‘ﬂ | | | | |
Dielectric X7R &% X78 &5l X7T &5 X6S/IX6T &5 X5R &7l
REMEE
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

100pF| BA | BA| BA | BA | BA BA | BA | BA | BA | BA
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
2.2nF 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
75 Code AA BA
T 0.2+0.02 0.3+0.03
Boe 327 W
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Dimension (0.6mm™*0.3mm)
- X7R &%l X7S &5l X7T &%l XB6S/X6T &5 X5R &%l
Dielectric
"e/HE
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
15nF| BA | BA | BA BA | BA | BA | BA BA | BA| BA | BA
18nF| BA | BA | BA BA | BA | BA | BA BA | BA| BA | BA
22nF| BA | BA | BA BA | BA | BA | BA BA | BA | BA | BA
33nF| BA | BA | BA | BA BA | BA| BA | BA
47nF| BA | BA | BA | BA BA | BA | BA | BA
56nF| BB | BB | BB | BB BB | BB | BB | BB
68nF| BB | BB | BB | BB BB | BB | BB | BB
100nF| BB | BB | BB BB | BB | BB | BB
220nF| BB | BB
330nF| BB | BB
470nF] BB | BB
1uF] BB | BB
2.2uF BB | BB
4.7uF] BC
R~ 0402
Dimension (1.0mm*0.5mm)
R
Dielectric X7R 751 X7S &%l X7T &% X6S/X6T &5 X5R %751
RE/HE
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| CA | CA [CA| CA | CA CA|[CA|[CA|[CA|CA
470pF| CA | CA |CA| CA | CA CA|[CA|[CA|[CA|CA
560pF| CA [ CA [CA| CA | CA CA|[CA|[CA[CA|CA
680pF| CA [ CA [CA| CA | CA CA|[CA|[CA|[CA|CA
1nF| CA| CA|CA| CA |CA CA|[CA|[CA[CA|CA
2.2nF|CA| CA|CA| CA |CA CA|[CA|[CA[CA|CA
3.9nF CA|CA [CA| CA | CA CA|[CA|[CA|[CA|CA
4.7nF|CA|CA|CA| CA |CA CA|[CA|[CA[CA|CA
5.6nF CA | CA [CA| CA | CA CA|[CA|[CA|[CA|CA
6.8nF| CA | CA [CA| CA | CA CA|[CA|[CA|[CA|CA
10nF CA|[CA [CA| CA |CA CA|[CA|[CA[CA|CA
15nF CA [CA [CA| CA | CA CA|[CA|[CA|[CA|CA
18nF{ CA[CA [CA| CA |CA CA|[CA|[CA[CA|CA
22nF CA|CA [CA| CA |CA CA|[CA|[CA[CA|CA
33nF|CA| CA|CA| CA |CA CA|[CA[CA|[CA|CA
47nF CA|CA [CA| CA |CA CA|[CA|[CA[CA|CA CA
56nF| CA| CA|CA| CA |CA CA|[CA|[CA|[CA|CA CA
68nF| CA| CA|CA| CA |CA CA|[CA|[CA|[CA|CA CA
100nF| CA| CA|CA| CA | CA CA|[CA|[CA|[CA|CA CA|CA|CA|CA|CA
220nF| CB | CB [CB| CB CB|CB|CB |CB CB|CB|CB|CB
330nF| CB | CB |CB CB|CB|CB CB|CB|CB|CB
470nF| CB | CB |CB CB|CB|CB CB|CB|CB|CB
680nF| CB | CB CB|CB CB|CB|CB|CB
1uF CB | CB CB |CB CB|CB|CB|CB
2.2uF CcC cc|cc|cc|cec
4.7uF cc|cc|cc
6.8uF] CC|cCC
10uF CC|CC
22U CcC
XF5 Code BA BB BC CA CB cc
T 0.30+0.03 0.30+0.09 0.50+0.05 0.50+0.05 0.50+0.15 0.50+0.20

%7 0327 W
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R~t 0603
Dimension (1.6mm*0.8mm)
oo X7R %51 X7S %51 X7T 2351 X6S/X6T Z5 X5R 251
RE/HE
c\?gf\aﬂg/ 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
330pF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
470pF{ DA | DA | DA | DA | DA DA | DA | DA | DA | DA
560pF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
680pF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
820pF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
1nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
1.2nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
1.5nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
1.8nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
2.2nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
2.7nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
3.9nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
4.7nF|{ DA | DA | DA | DA | DA DA | DA | DA | DA | DA
5.6nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
6.8nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
8.2nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
10nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
12nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
15nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
18nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
22nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
27nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
33nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
39nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
47nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
56nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
68nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
82nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
100nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
220nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
330nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA
470nF{ DA | DA | DA | DA | DA DA | DA | DA | DA | DA DA | DA | DA | DA | DA
680nF| DA | DA | DA | DA | DA DA | DA | DA | DA | DA DA | DA | DA | DA | DA
1uF| DB | DB | DB | DB | DB DB [DB | DB | DB | DB DB | DB |DB | DB | DB
2.2 uF{ DB | DB | DB | DB DB [DB | DB | DB DB |DB |DB | DB | DB
3.3 uF{ DB | DB DB | DB DB | DB | DB | DB
4.7 uF| DB | DB DB | DB DB | DB | DB | DB
6.8 pF] DB DB | DB | DB | DB
10 pF DB DB | DB | DB | DB
15 pF DB | DB
22 uF DB | DB
47yF DB
X15 Code DA DB
T 0.80+0.10 0.80+0.20
%8 W27 W
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R~ 0805
Dimension (2.0mm*1.25mm)
DI gfe *iric X7R &5l X7S &%l X7T &5l X6S/X6T %71 X5R &5
B8/BE
c\zﬁ?ac;g/ 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
330pF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
470pF| EA | EA | EA | EA | EA EA|EA|EA|EA|EA
560pF| EA | EA | EA | EA | EA EA|EA|EA|EA[EA
680pF| EA | EA | EA | EA | EA EA|EA|EA|EA[EA
820pF| EA| EA | EA | EA | EA EA|EA|EA|EA[EA
1nF| EA| EA | EA | EA | EA EA|EA|EA|EA[EA
1.2nF EA| EA [EA[EA [EA EA|EA|EA|EA[EA
1.5nF EA| EA [EA [EA [EA EA|EA|EA|EA[EA
1.8nF EA| EA [EA[EA [EA EA|EA|EA|EA[EA
2.2nF EA| EA | EA| EA [ EA EA|EA|EA|EA[EA
2.7nF EA| EA | EA| EA | EA EA|EA|EA|EA[EA
3.3nF EA| EA | EA|EA | EA EA|EA|EA|EA[EA
3.9nF EA| EA | EA|EA [ EA EA|EA|EA|EA[EA
47nF EA| EA | EA|EA | EA EA|EA|EA|EA[EA
5.6nF EA| EA | EA| EA | EA EA|EA|EA|EA|EA
6.80F EA | EA | EA | EA | EA EA|EA|EA|EA|EA
8.2nF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
10nF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
15nF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
18nF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
22nF EA | EA | EA| EA | EA EA|EA|EA|EA|EA
33nF EA | EA | EA| EA | EA EA|EA|EA|EA|EA
47nF EA | EA [EA [EA [EA EA|EA|EA|EA|EA
56nF| EA | EA | EA| EA | EA EA|EA|EA|EA|EA
68nF EA | EA | EA | EA | EA EA|EA|EA|EA|EA
82nF EA | EA | EA | EA | EA EA|EA|EA|EA|EA
100nF EA | EA |EA [EA | EA EA|EA|EA|EA[EA
220nF| EA | EA | EA | EA | EA EA|EA|EA|EA|EA
330nF| EA| EA | EA | EA | EA EA|EA|EA|EA|EA
470nF| EB | EB | EB | EB | EB EB |EB |EB|EB |EB
680nF| EB | EB | EB | EB | EB EB |EB |EB |EB | EB
1FEB|EB|EB|EB|EB eB |EB |EB |EB|EB EB | EB |EB|EB| EB
22uF EB|EB | EB|EB[EB EB|EB |EB|EB|EB EB | EB |EB|EB| EB
33.F EB|EB | EB|EB|EB EB|EB|EB|EB|EB EB | EB | EB |EB | EB
47uFEB| EB |EB |EB | EB eB|EB |EB|EB|EB EB | EB |EB|EB| EB
6.8.F EB | EB | EB| EB EB|EB|EB|EB EB | EB |EB |EB| EB
10uF EB| EB | EB | EB EB|EB|EB|EB EB | EB |EB |EB| EB
15uF] EB | EB | EB | EB
204F EB | EB | EB | EB
47yF EB | EB
{255 Code EA EB %3 Note
T P SR
0.80+0.20 1.25+0.25 rad ,,*P”as Spiﬁﬁ:o et
9Tl k27 W




"KES#

[ FENGHUA GENERAL TYM
R+t 1206
Dimension (3.2mm*1.6mm)
oo X7R %51 X7S %51 XTT %51 X6S/X6T Z51 X5R %5
SE/HE
c\?gfacég/ 6.3V| 10V |16V 25V |50V [6.3V| 10V |16V| 25V |50V 10V|16V|25V|50V|6.3V| 10V |16V |25V |50V [6.3V] 10V | 16V| 25V | 50V
330pF FA | FA | FA | FA FA|FA|FA|FA
470pF| FA | FA | FA | FA FA|FA|FA|FA
560pF FA | FA | FA | FA FA|FA|FA|FA
680pF FA | FA | FA | FA FA|FA|FA|FA
820pF| FA | FA [ FA | FA FA|FA|FA|FA
1nF| FA | FA | FA | FA FA|FA|FA|FA
12nF FA |FA | FA | FA FA|FA|FA|FA
1.5nF FA | FA | FA | FA FA|FA|FA|FA
1.8nF FA |FA | FA | FA FA|FA|FA|FA
2.2nF FA | FA | FA | FA FA|FA|FA|FA
2.7nF FA | FA [ FA | FA FA|FA|FA|FA
3.3nF FA |FA | FA|FA FA|FA|FA|FA
3.9nF FA |FA | FA | FA FA|FA|FA|FA
4.7nF FA | FA | FA | FA FA|FA|FA|FA
5.6nF FA | FA | FA | FA FA|FA|FA|FA
6.8nF FA | FA | FA | FA FA|FA|FA|FA
8.2nF FA | FA [ FA | FA FA|FA|FA|FA
10nF FA | FA | FA | FA FA|FA|FA|FA
12nF| FA | FA | FA | FA FA|FA|FA|FA
15nF| FA | FA | FA | FA FA|FA|FA|FA
18nF FA | FA | FA | FA FA|FA|FA|FA
22nF FA | FA [ FA | FA FA|FA|FA|FA
33nF FA [ FA [ FA | FA FA|FA|FA|FA
47TnF FA | FA [ FA | FA FA|FA|FA|FA
56nF| FA | FA | FA | FA FA|FA|FA|FA
68nF| FA [ FA | FA | FA FA|FA|FA|FA
82nF FA [ FA | FA | FA FA|FA|FA|FA
100nF| FA | FA | FA | FA FA|FA|FA|FA
220nF| FA | FA [ FA | FA FA|FA|FA|FA
330nF FB | FB | FB | FB FB |FB|FB | FB
470nF FB | FB | FB | FB FB |FB | FB | FB
680nF| FB | FB | FB | FB FB |FB |FB | FB
iR e Bl e
2.2uF FC | FC | FC | FC FC|Fc|Fc|Fc FC|Fc|Fc|Fc|Fc
3.3uF FC | FC | FC | FC FC|Fc|Fc|Fc FC|Fc|Fc|Fc|Fc
4.7uF FC | FC | FC | FC FC|FC|FC|FC FC|Fc |FCc|Fc|Fc
6.8uF FC | FC | FC | FC FC|Fc|Fc|Fc FC|Fc|Fc|Fc|Fc
1opF| Fc | Fc | Fc | FC FC|Fc|Fc|Fc FC|Fc|Fc|Fc|Fc
15uF FC | FC FC FC|Fc|Fc|Fc
22uF FC | FC FC FC|FCc |FC|FC
47uF FC|FC FC|FC |FC
100pF FC FC
15 Code FA FB FC #3E Note
T TR
0.80+0.20 1.25+0.25 1.60£0.30 Add ..*?”as SDZZT?I*:?O duot.
%010 4k 27 T




"KES#

[ IR GENERAL TYPE MLCC
Rt 1210
Dimension (3.2mm*2.5mm)
i X7R %51 X7S %7 X7T %31 X6S/X6T %5 X5R %51
ER/RE
C\;\gta:gig/ 6.3V|10V|16V|25V 6.3V|10V|16V |25V |50V 10V|16V|25V 6.3V|10V|16V|25V | 50V 10V|16V|25V [50V
330pF| GA [GA | GA | GA GA|GA|GA
470pF| GA | GA | GA | GA GA|GA|GA
560pF| GA | GA | GA | GA GA|GA|GA
680pF| GA [ GA | GA | GA GA|GA|GA
820pF| GA | GA | GA | GA GA|GA|GA
nF GA |GA|GA | GA GA|GA|GA
1.2nF GA | GA | GA | GA GA|GA|GA
1.5nF| GA [GA | GA | GA GA|GA|GA
1.8nF| GA | GA | GA | GA GA|GA|GA
2.2nH GA |GA | GA | GA GA|GA|GA
2.7nF GA |GA |GA | GA GA|GA|GA
3.3nF GA |GA | GA | GA GA|GA|GA
3.9nF GA|GA|GA | GA GA|GA|GA
4.7nF GA | GA |GA | GA GA|GA|GA
5.6nF GA |GA | GA | GA GA|GA|GA
6.8nF GA |GA | GA | GA GA|GA|GA
8.2nF GA|GA | GA | GA GA|GA|GA
10nF GA | GA | GA | GA GA|GA|GA
12nF GA | GA | GA | GA GA|GA|GA
15nF| GA | GA [ GA | GA GA|GA|GA
18nF GA | GA | GA | GA GA|GA|GA
22nF GA |GA | GA | GA GA|GA|GA
33nF GA |GA | GA | GA GA|GA|GA
47nF GA | GA | GA | GA GA|GA|GA
56nF| GA | GA | GA | GA GA|GA|GA
68nF GA | GA | GA | GA GA|GA|GA
82nF| GA | GA | GA | GA GA|GA|GA
100nF| GA | GA | GA | GA GA|GA|GA
220nF| GA [GA |GA | GA GA|GA|GA
330nF GB |GB | GB | GB GB|GB |GB
470nF| GB | GB | GB | GB GB|GB |GB
680nF| GB | GB | GB | GB GB|GB |GB
820nF GB |GB | GB | GB GB|GB |GB
1uF GB|GB |GB | GB GB|GB |GB
2.2uF GB |GB |GB | GB GB|GB|GB
3.3uF GB |GB |GB | GB GB|GB |GB
4.7uF GB | GB |GB | GB GB | GB |GB GB |GB | GB |GB
6.8uF GD |GD | GD | GD GD|GD|GD GD|GD|GD|GD
10uF/GD*/GD*|GD*|GD* GD*|GD*/|GD* GD*|GD*/|GD*/|GD*
GB |/GB|GB | GB /GB| GB |/GB GB | GB | GB |/GB
15uF GD | GD | GD | GD GD|GD|GD GD|GD | GD |GD
22uF GD |GD |GD | GD GD|GD|GD GD | GD | GD
47uF GD | GD GD GD | GD
100pF GD
15 Code GA GB GD #3E Note
T 1.25%+0.25 1.600.30 2.50£0.30 Add *mas*spiﬁ?ﬁo duct.
o114k 27 W




" RUERRE
FENGHUA

GENERAL TYPE MLCC

RsY

Dimension

(4.5mm*2.0mm)

1808

M

Dielectric

X7R #41

X78 #7%

X7T #51

X6S/X6T 75

X5R #7%

FE/BE
Capacity/
Voltage

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

330pF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

470pF]

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

560pF|

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

680pF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

820pF|

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1.2nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1.5nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1.8nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

2.2nF

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

2.7nF

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

3.9nF|

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

4.7nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

5.6nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

6.8nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

8.2nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

10nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

12nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

15nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

18nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

22nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

33nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

47nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

56nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

68nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

82nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

100nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

120nF]

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

150nF]

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

180nF|

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

220nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

330nF

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

470nF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

680nF|

HA

HA

HA

HA

HA

HA |HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1uF|

HA

HA

HA

HA

HA

HA | HA | HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

2.2uF

HB

HB

HB

HB

HB

HB |HB |HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

3.3pF

HB

HB

HB

HB

HB

HB |HB | HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

4.7yF

HB

HB

HB

HB

HB

HB |HB |HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

HB

6.8uF|

HB

HB

HB

HB

K75
Code

HA

HB

T

1.60+0.30

2.00+0.30

St

H

12 1T

1t

e
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® —
1IE=
Ixl £&= =i il GENERAL TYPE MLCC
FENGHUA ——

Rt 1812
Dimension (4.5mm*3.2mm)

M.;H' | | | 1
Dielectric X7R Z51 X7S &% X7T &% X6S/X6T 25 X5R 7]
FE/BE
Capacity/ [6.3V|10V 6.3V|10V |16V |25V|50V 6.3V[10V| 16V |25V|50V|6. 25V |50V

Voltage
330pF| IB | IB B | IB
470pF| 1B | 1B B | IB
560pF| IB | IB B | IB
680pF| IB | IB B | IB
820pF| IB | IB B | IB
1nF IB | IB B | IB
1.2nF IB | IB B | IB
1.5nF IB | IB B | IB
1.8nF IB | IB B | IB
2.2nF IB | IB B | IB
3.9nF IB | IB B | IB
47nF IB | IB B | IB
5.6nF 1B | IB B | IB
6.8nF IB | IB B | IB
8.2nF IB | IB B | IB
10nF IB | IB B | IB
12nF IB | IB B | IB
15nF IB | IB B | IB
18nF IB | IB B | IB
22nF 1B | IB B | IB
27nF 1B | IB B | IB
33nF IB | IB B | IB
47nF 1B | IB B | IB
56nF| 1B | 1B B | IB
68nF| 1B | IB B | IB
82nF| IB | IB B | IB
100nF IB | IB B | IB
220nF| IB | IB B | IB
330nF IB | IB B | IB
470nF IB | IB B | IB
680nF| IB | IB B | IB
820nF IB | IB B | IB
1uF 1B | IB B | IB
2.2uF IC | IC IC | IC
3.3uF IC | IC IC | IC
47uF IC | IC IC | IC
6.8uF| IC | IC IC | IC
10uF IC | IC
{X#5 Code B IC
T 1.60+0.30 2.000.30

#

b=l
H




" RIESR
[ [ 4= GENERAL TYPE MLCC

ST EMNKTSE

Reliability Test Methods
ZENFRARNESATFERZHNIE: MKRE: 256CE3°C, MINIBE: <T0%RH. BEZRTE 150 CRALIE 1 /BT, HME 48h FHITHZ.
The second type of medium specification needs to be aged before measuring the capacity: test temperature: 25C+3C, test humidity: <

70%RH. The capacitors were heat treated at 150°C for 1 hour and measured after 48 hours of placement.

= RARKAE MR 75 5%
Item Technical Specification Test Method and Remarks
e S ST o
R sy ik
1 | NFFAIEERNIRERS Capacitance Fre uencg Measuring Voltage
Class | Should be within the specified 9 y
I tolerance. <1000pF 1MHz10%
1.0£0.2Vrms
®E >1000 pF 1KHz+10%
Capaeczl anc RSB 25C+3C
- Test Temperature: 25°C+3C
I N FAE 4 Vs N TN
x| EREEENRERD C<10pF: SMKSRAZ: 1KHz£10% MREE: 1.0£0.2Vrms
Class | Should be within the specified : .
I tolerance Test Frequency: 1KHz+10% Test Voltage: 1.0£0.2Vrms
’ C>10uF MHRXSMEE: 120124 Hz M E : 0.5£0.1Vrms
Test Frequency: 12024 Hz  Test Voltage: 0.5+£0.1Vrms
MKBE: FiEBRE (B
[ % C<10 nF. RI>50000MQ /A']ﬁtEEJ:T: BERE (&5 500V)
Cess = , RI= AT 8] : 605
I C>10 nF, Ri*Cr=500S SRR <75%
a5 EaPE MXEE: 25C+3T
(IR) 1% | ceo8 nF. Ri210000MO KT : <50mA
Insulation Class C>25 nF, Ri*Cr>100S Measuring Voltage: Rated Voltage (Max 500V)
Resistance | I Duration: 60+5s
Test Humidity: <75%
E: S=QF Test Temperature: 25°C+3°C
Test Current: <50mA
R, NN T k
oF AR Wistsise AL
o Capacitance Measuring Frequenc Measuring
BRBEY | % i 9 ¥ Voltage
(DF, tand)
Dissipation Class <1/ (400+20C) C<30pF
Factor ! 1MHz£10% 1.0£0.2V/
o1 300 (C>1000 pF, 1KHz£10%) | '-*V-eVims
<VU. 17 = p
HE | DF(x10%) | 1005 0201 0402 0603 0805 1120:3 K
<250 —_ —_ <10nF | <100nF | — <680nF
<350 —_ <3.3nF | <47nF | <470nF | <1uF <2.2uF
50V <500 —_ <10nF <0.1yF | — _ _
- S N <2.2uF | <4.7uF
. . <750
??glfﬁ;azfﬁ? 12 <2.2uF <10uF <10uF
, Class — — — 2.2y =10u =10y
Dissipation 1l <1000
Factor
—_ —_ <10nF | <100nF | — <680nF
<250
250 <1nF <3.3nF | <47nF | <<470nF | <1uF —_—
<
25V <500 —_— <10nF 0.22uF | — — —_—
<10nF | >10nF | — —_— <2.2uF | <10uF
<750
—_— <100nF | <2.2uF | <10uF <22uF <22uF
<1000

% 14 7 F 27
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® —
{E=FE
Ixl £&= =i il GENERAL TYPE MLCC
FENGHUA
e RARKAE MR 75 5%
Item Technical Specification Test Method and Remarks
. 1206 K&
HJE | DF(x10%) | 1005 0201 0402 0603 0805 bk C<10pF
P RS TES
R —_— <10nF <100nF | — <680nF 1KHz£10%
£250 MK ELE:
<inF | <33nF | <a70F | <a70nF | stoF | — 1.0£0.2Vrms
<350 Test Frequency:
16V 1KHz10%
<500 £15nF | <220nF Test Voltage:
<10nF | <47nF <4.7uF | <10uF 1:020.2Vims
<750 S1one | same ) — SHIUE | ST
C>10uF
<1000 e <100nF | <4.7uF <10pF <22uF <47uF X7R. X5R. X7T.
X6S
- —_— —_ <10nF <100nF | — <680nF st SR -
RFEAIEY 112t 120+24 Hz
(DF, tand) Class <1nF <3.3nF | =47nF <470nF | <1uF —_— iR,
Dissipation £350 J£:0.5+0.1Vrms
F I 10V .
actor <500 J— <15nF <220nF | — N JE— Test Frequency:
— 12024 Hz
<10nF | <47nF | — — <2.2uF | <10pF Test Voltage:
<750 0.5 +£0.1Vrms
<1000 —_— <2.2uF | <10uF <22uF <47uF | =47uF
_ —_ <10nF <100nF | — <680nF
<250
<1nF <3.3nF | 47nF <470nF | <1uF —_—
<350
<6.3
Y, <500 _ <15nF <220nF | — R —_—
< < RS RS < <
<750 <10nF | <47nF <2.2uF | <10pF
<100n
<2.2uF | <10uF <47uF <47uF | <100uF
<1000 F i i i i
MEBEE: | 26: 00%FERE 113 250%8FERE
TR R BfE: 175% F/AMEBRER: TRET 50mA
N < =
- : N k . :
Withstanding © breakdown or damage Class | :300% Rated Voltage  Class11:250% Rated Voltage
Voltage Duration: 1~5s Charge/ Discharge Current: 50mA max.
(This method excludes high-Voltage MLCC)
A TE 807120°CHUIBE THik 10730 #.
Preheating conditions:80 to 120°C; 10~30s.
EHEEKT 95%
AT Sh: RIS
Solderability At least 95% of the terminal electrode is | Fsnymul.
covered by new solder. B4EBRF: 245+5°C
Visual Appearance: No visible damage. = = N
REGETE: 220.5s
Lead-free soldering
Solder Temperature: 245+5C
Duration: 2+0.5s

%15 7 OH 27
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FENGHUA
e RARME MR 75 5%
Item Technical Specification Test Method and Remarks
B TE 100~200°CHYIRE T 60-120 7.
e 1% 1% SRR 265+5C
Item Class | Class 11 s24ERtE]: 10+ 1s
RERHBFER TS, 10 FULNERTRTRE.
<£2.5%8+0. 250F, BUIKIE RIGEHERE: 242 /BT,
AC/C | <*2.5%or *0.25PF, whichever | +15% MEEH: iR
is larger Preheating conditions: 100 to 200°C; 60-120 seconds.
i KR A A Solder Temperature: 265+5°C
Resistance to SEl Duration: 10+1s
Soldering DF Sna*ﬂint*giﬁtial value Clean the capacitor with solvent and examine it with a
Heat ’ 10X(min.) microscope.
Recovery Time: 24%£2h.
R EI¥IAFRIE Recovery condition: Room temperature
Same to initial value.
SN TRIRMs EBEE: =95%
Appearance : No visible damage.at least 95% of the
terminal electrode is covered by new solder.
NI EAR: PCB THRE: 1mm
MEEIRE : 1mm/sec.
AC/C: METHRS THITUE.
[2: <*5%3*0.50F  ENFAEFHRKE Test Board: PCB Warp: 1mm
o IZE: <£10% Speed: Tmm/sec.
M HRE Class I : <=£5%3¢£0. 5pF,whichever is larger. The measurement should be made with the board in
Resistance to ClassIl: <=*10% the bending position.
Flexure of '
Substrate P T=10s
(Bending AU T AT R
Strength) Yot Amfn.
Appearance: No visible damage.
[
e THRE
MEMR: BEEM—THHBBENEERL, #
7% 60+1 7.
As shown in the picture , Slowly apply a T force to the
porcelain body on the side of the capacitor and hold for
ii;’;iﬁ%ﬁi}ﬁ NI T ARG 60+1 seconds.
ermination o )
Adhesion No visible damage. Mg HmAT
<0402 2N -
=0603 5N
Ez==
WYRME  Initial Measurement
BIRRH: 5.8, —MEIRDLUT 4 5
oH [ES [E:S Cycling Times: 5 times, 1 cycle, 4 steps:
Item Class |
Class |1 g )
<+ 1% T 1PF, BY Step iRE (Temperature) (C) B8] Time)
acsc | BAE 5% ~+15% 1 PRI (Low- category temp.): | 40 .
BEEIR <+1% or *1pF , .55
Temé)erlature whichever is larger 2 38 (Normal temp.) : +20°C 2~3min
ycle il =y 5
SMILTE R LR 3 | ERREE (Up- category temp.)
No visible damage. (COGIXTRIXTT/XTS: +125 30min
X5R:+85 X6S/X6T:+105)
4 I8 (Normal temp.) : +20°C 2~3min
RIEEHE (RE) BfE: 24%2h
Recovery time after test:24+2h

16 W
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mA BRARME MR 75 5%
ltem Technical Specification Test Method and Remarks
mE: 40£2C
I 2 +7.5%5+0.75pF Bl & Z iR A E. JRE: 90~95%RH
acic | U2 :<4125% BE: FERE
Class | : £7.5% or +0.75pF, whichever is larger. BJ18): 500 /\ef
Classll: <+x12.5% MEEKME: ER

WMBRTIE]): 24+2h NRT;
I12€: 0201=>47nF, 0402>33nF, 0603=1pF,

DF | <2 feitatRE 0805=4.7 uF., 1206=10 uF = RIXWBEEE
Not more than twice of initial value. 150CIRE TRRF 1h , BHE 24%2n FENKE
S TERE.
ﬁﬁT;Efﬁﬁ Humidity: 90~95%RH
Hlfmghty Class | Ri=5000MQE; Ri*Cr=50S Bl E 2 thi /&, Voltage: Rated Voltage
oa ass

Ri=5000MQ, Ri-Cr250S whichever is smaller. || Duration: 500h
Recovery Time: 24h+2h

IR Class 2: 0201=47nF, 0402=33nF, 0603=1 pF.

. o o 0805=4.7 pF, 1206=10 u F product need to
Ri21000MQsk Ri-Cr210S BUAEZHHNE. || yeep in 150 T . 1h after the test . and

Ri21000MQzk Ri*Cr210S whichever is smaller. measurement to be made after being kept at
room temperature for 24 = 2h.

Class 1l

SA: TeHitn
Appearance: No visible damage.

RES~S (<100V)  BHE]: 1000 /A
HE: 2 EHETIERE, BTER1I
[ % ‘ L mE: 125°C (COG. X7R. X78) 85°C (X5R) 105°C (X6S.
Clas <E3%,E0. 3pF, FAEZFERKE X6T)
Ja < +3%k+0.3pF, whichever is larger. R RGBT 50mA.
AC fﬂﬁﬂ’”ﬂ: 24+2h /J\HTJ';
/0 I12: 0201=47nF, 0402=33nF. 0603=1pF, 0805=4.7 uF.
13 1206=10 pF = RiRIEFEAE 150CRETRE 1h , BHE 24
e ok
Clas | -20% ~ +20% *2h EMARER R
s 11 Low-Voltage (<100V)
Applied Voltage: 2*Ur, except the table 1
Duration: 1000h
OF <2 {EFEIRE T?ersera;tléi:) 125°C (COG. X7R. X7S) 85C (X5R) 105C
Not more than twice of initial value. v
Charge/ Discharge Current: 50mA max.
Recovery Time: 24h+2h
. Class 2: 0201=47nF. 0402=33nF. 0603=1 1 F. 0805=4.7
[ 3 | Ri=4000MQ3K Ri+C, =408 FIFEZH || LF, 1206=10 uF product need to keep in 150°C.. 1h after the
Clas | BUNE ) test, and measurement to be made after being kept at room
s | | Ri24000MQ= Ri-Cr240S temperature for 24+ 2h.
whichever is smaller. e
Had i 7 & Capacitance s
Life Test "R Voltage
IR
100nF<0201<220nF
113 Ri =2000MQ &} Ri+C,=>508 Blf&E z &
<
Clas | /. 47nF<0402<<2.2uF
s 111 Ri22000MQs}; Ri*Cr250S 220nF<0603<4.7uF
whichever is smaller. 1.5Ur
0.47uF<0805<10uF
TuF<1206<22uF
SN FTitn
Appearance: No visible damage. 1TuF<1210<22uF
02012220nF
040222.2uF
060324.7uF
1.0Ur
0805210uF
1206222uF
1210222uF
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L JIES
Package

* BN EQHE RN
Embossed Plastic Taping

Top cover tape EfZ

Carrier tape(paper) &%

Chip hole(Pocket)is K ¥l

Polystyrene reel B
* {UEMTF 1005 #Ag, ELHERTUATR:
The emboss plastic applies only to 1005 type, the dimensions as follows:

Fr-elatal(
émBBHIHI*

3z 1IN
(=]
»”l

A0
A
Unit: mm

s w PO P1 E F DO A0 BO KO

Code

01005 8+0.1 4+0.1 2+0.05 1.75+0.1 3.5£0.05 1.55+0.05 0.25+0.02 0.45+0.02 0.24+0.02
* RSN

Paper Taping Top cover tape MR
OO Carrier tape(paper)f& %
Chip hole(Pocket) #HFL
Polystyrene ree| f&# Bottom tape JEAR

%18 T 3 27
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[ FENGHUA
*1005. 0201 KHdmm RT KN
Dimensions of paper taping for 1005, 0201, 0402 type
P D A=A
— ot e,
A — | |
s n Y < W & Vi n S o o W o WY ot WY b W o o WY
L I L N N I N L N 7 I N N L i “
oo | - ==
p'o'o'o'o'on'o L] = ) 2
T ==
u e = |
! 1
fy - | [
Pl A P2
RS A0 BO w F E P1 P2 PO DO T
Code
1.50 0.30
1005 0.24+0.02 | 0.454+0.02 8.0+0.10 3.50+0.05 1.75+£0.10 2.0+£0.05 2.0+0.05 | 4.0+0.10 0/+0.10 | Below
1.50 0.80
0201 0.37+0.10 0.67+0.10 8.0+0.10 3.50+0.05 1.75+£0.10 2.0+£0.05 2.0£0.05 | 4.0+£0.10 _0/+010 | Below
* JEE ‘0402, 0603, 0805, 1206’ MR~ @AV R+
Dimensions of paper taping for 0603, 0805, 1206 types.
L7571, Feeding hole i !
/ 1 A7 Chip pocket
G orel b A& & T
oy iy O Pt fan P ()
L bl l‘_ |‘w-"' g /'\H-' bl e ol 1
B - H B H
; D
3l L c
L J
Cov
ip cap H |G F e >
HRETTHF
Tape running direction
Unit: mm
T
Code A B c D* E F G* H J T
S
+
0402 0.5940.03 1.12%£0.03 8.0£0.10 3.5£0.05 1.75%0.10 2.0£0.05 2+0.05 4.0%0.10 |1.55£0.05 0068;
+
0603 | 0.95+0.05 | 1.90+0.05 | 8.00.10 | 3.5£005 | 1.75+£0.10 | 40%005 | 24005 | 40+0.10 |1.55+0.05 069(5)3_
+
0805 1.55%+0.05 2.30%0.05 8.0£0.10 3.5£0.05 1.75%+0.10 4.01+0.05 2+0.05 4.0%0.10 |1.55£0.05 009(5);
+
1206 1.85+0.05 3.45+0.05 8.0+0.10 3.540.05 1.75£0.10 4.0%0.05 2+0.05 4.0%0.10 |1.55£0.05 009(5)3_
R RN R ERIEEEH.
Note: The place with “*” means where needs exactly dimensions.
5019 74k 27 W
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FENGHUA

* BB GRS

Embossed taping

Top cover tape T it

Carrier tape(paper)f&i%i;
Chip hole(Pocket):ts Fi #L,

Polystyrene reel i 4

* BRTTE R<T 45 ((E4°0805~1812" Bl f7)
Dimensions of embossed taping for 0805~1812 type
£ 77l Feeding hole

T i B 7% Ghip pocket
............... [ €0 Dy s P ,
/ |+ ; D
4 C
......... L BLLAY M P Ty *
U v/ ~ e \/ o
i i
T 2 H |G F S 175
ip cap : — |y . IR — -
Tape running direction
Unit: mm
=Code
s . .
Tape size A B c D E F G H J T
1.40 + 2.25 8.00 + 1.75 1.35+
+ + +
0805 010005 5040 |010.003|35E005| 5o | 40£0.1 | 22005 | 4.0£0.10 | 1.55:0.05 | 0
1.85 3.50 8.00 + 1.75 1.35+
+ + +
1206 +0.10 2040 | 010.003 | 35%005| gyg | 40+0.1 | 24005 | 4.0£0.10 | 1.55£0.05 | N
1.88 3.53 8.00 + 1.75 1.80 +
1206 +0.10 040 | 0.10.0.03 | 35E005| 5y | 40£0.1 | 24005 | 4.0£0.10 | 1.55£0.05 | 0
2.76 3.42 8.00 + 1.75 1.55 +
1210 010 040 | 0.10.003 | 35E005| 5y | 40+0.1 | 24005 | 4.0£0.10 | 1.55£0.05 | N
2.20 + 12.00 + 1.75 1.80 +
+ + + +
1808 0.10.0.03 | 495010 2070 o [55£005| | 8.0£0.1 | 242005 | 4.00.1 | 1.55£0.05 | 0o
3.66 12.00 + 1.75
1812 LS00 |498E00) U 0 |552£0.05| (' | 8.0£0.1 | 2:£0.05 | 4.0:0.1 | 1.55:0.05 | 1.85:£0.1
5.70 6.20 12.00 + 1.75 2.0+
2220 010 1040 | 0.10.0.03 | 35E005| 5y | 80+0.1 | 22005 | 4.0£0.1 | 1.55£0.05 | (1
6.20 + 6.70 + 12.00 + 1.75 24+
+ + + + +
2225 1010-0.03 | 0.10-0.03 | 0.10-0.03 | >°F00% | 1oqg | 80FO | 250051 4050115520050 6 144 03

% 20 7T F 27
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* ARG
Structure of leader part and end part of the carrier paper

R (=) Y = #k (AR
E[nd (Vacant position) | Chip carrier Vacant position Leader part(cover) tape)

< ole e .
[«

|
e rl

KF 150 mm AT 150 mm AF 150 mm /Over 150 mm

over 150mm over 150mm £1%£7515/ Moving Direction

* BHERT

Reel dimensions (unit: mm)

i i I
B
A —n—E
L F
G
ERAS
Reel Code A B C D E F ¢
7'REEL ¢178+2.0 3.0 ¢13+0.5 $21+0.8 950 AEA 10.0¢1.5 12max
©50 or more
13'REEL ®330+2.0 3.0 ¢1310.5 $21+0.8 92-100 10.0¢1.5 12max

* XFEHWNRA: ERRERE
Taping specification: top tape peeling strength

#H Paper Taping

Cover tape peeling direction

— R RIE ST

Cover tape

\
\ Carrier tape 1% %

e

™

%21 7 H 27
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* ¥BRIE 2 Embossed Taping
Cover tape peeling direction HERRIZE 5 H)

Cover tape TR

S I O R\J |

Carrier tape t5£%
FRfE: 0. INCRIZS3RE<0. 7N
Standard: 0.1N < peeling strength < 0.7N
EFBER, KETEEFRE, BAgAER, @RE.

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.

* BENE
Packing Quantity
AR BIE (D g gpmss (P |7 Tho®R (ED|13 HEBSEPT|13 THAEEEED
SizeCode Thickness
1005 0.20+0.02 20000 — —
0.30+0.03 15000 — 70000
0201 0.30+0.09 15000 — 70000
0.50+0.05 15000 — 70000
0.50+0.05 10000 — 50000
0402 0.500.15 10000 — 50000
0.50+0.20 10000 — 50000
0.80+0.10 4000 — 15000
0603
0.80+0.20 4000 — 15000
0.80+0.20 4000 — 15000 —
0805
T<1.35mm 3000
1.25+0.2 — —
5:£0.25 T>1.35mm 2000 10000
0.80+0.20 4000 — 15000 —
T<1.35mm 3000
25+0. — —
1206 1.25:£0.25 T>1.35mm 2000 10000
1.60+0.30 — 2000 — 8000
1.25+0.25 — 2000 — 8000
1210 1.60+0.30 — 2000 — 8000
2.50+0.30 — 1000 — 8000
1.60+0.30 — 2000 — 8000
1808
2.000.30 — 2000 — 8000
1.60+0.30 — — — 3000
1812
2.000.30 — — — 3000

AR BROEXFHETIREE PNEKREE.

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

%22 W OH 27
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FENGHUA
* ShEE
Outer packing
/INELEE The first package K13 The second package
Quantity: 10 reels Quantity: 6 cases
HE: 10%& HE: 6&

115mm I [::;::]

180mm

\ 200mm
: ; A4
180mm
abel #r%E 400mm
85mm
Label #x
Part no IS4
Sufntgﬁiﬂi Production name /=& &}
ate Hf Quantity £
Weight E=

SHEFEREW

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

*ILCC MM BERTRES FEIME R XM, XEFBELER. SESEENt. KPBEARLSSHERMNER. ~mink
BREL. MEXMEEEBIARNA, FANKEGER. IMNFE. IRZMNEEBIT—F, EERANEREEN.

* NERBEEREHRESERMMESAE GIHRLE. —S4UE. 85 55%) WIKE$.

* FAEEMRAEH THEEEZG THREFEAMHR.

& 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.

5. Confirm the solderability of capacitors stored for long periods.

23 U1 327 W
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6. Perform heat treatment on capacitors that have been stored for a long time before measuring capacitance.

O ABRE| Application Restrictions

1. BRI EREEAT —RERRFREGIMKRARS. H2EE. EENAFRE, AVEE, OARE. GFEFRRT
FHNMPCE), FRNFIHETEEREMEAZETHERNAMRERE,

2. THERTTISARENAGR, SFETRRT: MRXEE. EFRE MTRE& BEFagE. REMRLE. JLE
RpRE. BMAEE. BRIREE. AREENHEE. BIRLERE, EERE. LBEFIRE. T28E. FHRE.
RBESHE ERREMEREE.

3. RIEFBEARERNENPAERE, SNXNERTERE=FEFERNN~RBTE 2 SZEMENEAREREEAR
£.

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.

* RENRGSEXER

Soldering Condition and Profile

AR EIRERAT UM ERT R AR EBAREN MR &% FRE KR E K EREHIT.(FSE W HIER)

To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent graph (refer to the
graph in the enclosure page).

* FIRE

Manual Soldering

FIREREZEARSH EBZATHM S EERMAISIBENINR, EEEN, MRBEER D, RERKIEERR
FERHERBSEM XN REZERE T BRI E TR I E MRS F i, 5 7 e Mk TF ISR 7 4RRAE, 3
B X A0 S um D 1 45 0 S FE 4 I 2 %5 vl

Manual soldering can pose a great risk of creating thermal cracks in capacitors. The hot soldering iron tip comes into direct
contact with the end terminations, and operator’s careless may cause the tip of the soldering iron to come into direct contact
with the ceramic body of the capacitor. Therefore the soldering iron must be handled carefully, and pay much attention to
the selection of the soldering iron tip and temperature contact of the tip.

* ERNAE

Recommended Soldering amounts

EREERNRERNAE R ENRERNAE
The optimal solder fillet amounts for re-flow soldering The optimal solder fillet amounts for wave soldering
ot I;
{ ) ( | )
b fie )
e N3, - b

% 24 T H 27
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fERE SIS B RIERR 2

The optimal solder fillet amounts for reworking by using soldering iron

= e
)

f

R
* EEIRIEHR
Recommended Soldering Method
Mg R~T BB B=E EEAR
Size Temperature Characteristics Capacitance Soldering Method
C0G / R
1005
X7R/X5R/XTT/IX6S / R
C0G / R
0201
X7R/IX5R/X7T/X6S / R
HEFREAR
Recommended Soldering Method
Mg R~T BB B=EE EEAR
Size Temperature Characteristics Capacitance Soldering Method
C0G / R
0402
X7R/IX5R/X7T/X6S / R
CoG / R/W
0603 Cx1uf R
X7R/X5R/XTT/IX6S
C<1uf R/W
C0G / R/W
0805 C24.7uf R
X7R/IX5R/X7T/X6S
C<4.7uf R/W
C0G / R/W
1206 C210uf R
X7R/X5R/XTT/IX6S
C<10uf R/W
CoG / R
21210
X7R/X5R/XTT/IX6S / R

181%753\ Soldering method: R—EI7/Z Reflow soldering W—FI£/2 Wave Soldering

% 25 W OH 27
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*EFERBERERT (BI: mm)
Recommended reflow pad size (Unit: mm)
B & &Rt Capacitor product size &£ R~ Pad size
MR
SizeCode L w A B C
1005 0.40£0.02 0.20£0.02 0.16~0.20 0.12~0.18 0.20~0.23
0201 0.60£0.03 0.30£0.03 0.20~0.25 0.20~0.30 0.20~0.35
0.60£0.09 0.30£0.09 0.23~0.30 0.25~0.35 0.30~0.40
1.004£0.05 0.5040.05 0.30~0.50 0.35~0.45 0.40~0.60
0402
1002015 | 0.50£0.15 0.40~0.60 0.40~0.50 0.50~0.70
1.00+0.20 0.50£0.20
0603 1.60£0.10 0.80£0.10 0.60~0.80 0.60~0.70 0.60~0.80
1.60+£0.20 0.80£0.20 0.70~0.90 0.70~0.80 0.80~1.00
0805 2.00+0.20 1.25+0.25 1.00~1.40 0.60~0.80 1.20~1.40
1206 3.20+0.30 1.60£0.30 1.90~2.10 1.00~1.30 1.60~1.90
1210 3.20+0.30 2.50+0.30 2.00~2.40 1.00~1.30 2.50~2.80
1808 4.50+0.40 2.00+0.20 2.50~3.50 1.00~1.80 2.30~3.50
1812 4.50+0.40 3.204£0.30 2.50~3.50 1.00~1.80 2.30~3.50
EE e IR
/ CE
e I N ¢ : v
c
"B | 4 ' B L

& HFEEREHZE

The temperature profile for soldering

* [Bl7181E (Re-flow soldering)

)
300 —

250 —

Tenperature

150°C~180°C: 60s~120s

100—

Ramp down 6'C/s(max)

Ramp up 3°C /s(max)

Time (s)

While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as: T<150°C.

% 26 T F 27
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[ " MIEER GENERAL TYPE MLCC

* JRIEEIE (Wave soldering)

260Z3T
SseC. min ;
AT=150C¢
= [
i 120secmind  ©

AR, HFEERES T RRERE Z BB ELERFTE T<1507C,

While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as: T<150°C.

* ETI0HE
Hand soldering
%% Temperature
(c) —

350 [
+—>
250 |
200 |
150
100
50 |
Over 1 minute 3smax.| Gradual
cooling
14 Conditions:
FF i = |
ity Temperature of Power of Diameter of Soldering Solder paste }E%J%ﬁ: y
Preheating soldering iron soldering soldering iron time amount Restricted conditions
head iron head
=2 © = = 1] N R =
BE0C | BA20W | g [ ool | pmpmg | BOERESLEERMGETE
A<130°C Highest 20W at the 1mm 3s at the <1/2 chip Please avoid the direct contact
temper?ture.35 highest recommended longest thickness between sok_jermg iron head and
0C ceramic components

* ik FRARBIUEOTERSER, TMEARZEKRE.

Note:The product specification is for design and selection reference only and shall not serve as a basis for delivery.
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