/

THIEE#R AUTOMOTIVE MLCC-AE

FENGHUA
FF5 No H 3% TABLE OF CONTENTS
1 FF{E Feature
2 N A Y5l Application
3 5 K IR¥Z Ordering Code
4 IR 2 80U/F5 M Temperature Coefficient /Characteristics
5 7% i 25 #) Product Structure
6 7= RS Product Dimensions
7 25 5706 [ ) HH K Capacitance Range and Operating Voltage
8 AT EEVEN 7772 Reliability Test Methods
9 £u. %% Package
10 17 J77% Storage Methods
11 1% FH AT A7 = ZF T30 Precautions Before Use
12 HEFFZ 128572 Recommended Soldering Method
13 #%7F Notes
14 &7 J& JJ7 Revision History




[ﬁ T REEE AUTOMOTIVE MLCC-AE

FENGHUA
n B A KRB AA--AE R [M
Automotive MLCC--AE Series L_;“ 3 ‘-'-h]
B N
L_;f
O FHE
Feature

* BEMAEN, BA R EEVERE
There is high reliability on monolithic structure of laminated layers.
* HANRAERESTHEERE, @ T BRI 5 B %
And its character of excellent soldering ability and

soldering resistance ability is suitable for reflow soldering and peak soldering.

* BAREAR LA RIERREE

It includes high and stable capacitance.

* R HARNRE T HBTIo#E, Sl AEC-Q200 drk i e I AT A SEi0 241, TRV A 12 op ol B fase
P, etk

This type of capacitor is a special electronic component for automobiles, which has passed all the experimental

conditions set by the AEC-Q200 standard, and is more stable and safe during automobile use

* PR A R AR E PR RR LR Y COG LA S =/ U UK XTR. XSR. XT7S. XT7T
The materials used mainly include COG with high temperature stability and X7R, X5R, X7S, and X7T with high

dielectric constant

* PATHRHE: GB/T 21041-2007 GB/T 21042-2007  AEC-Q200
Executive Standard: GB/T 21041-2007 GB/T 21042-2007  AEC-Q200

& NATEHE
Application Range

* EPUS i PERE RS, SR ARGk T2, S R A AR (825 g 7 AR ) R A R AL IE T AR B IR R i
SRR ke N IPAL 2
The resin end process is adopted to more effectively suppress stress cracks caused by bending between plates, and is

suitable for bendable modules such as on-board power control and battery lines, and power transmission modules.
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How To Order
[ e los| |8 | 104 | k| |s00] | A | | 7|
RimF &5 wiREE EBE POETS
. . . . e
Highly Anti-bending Nominal Rated Voltage Package Styles
Automotive Series Capacitance B{(unit): V
FxRAR SEPME FzrRAR XhME — : .
KXE Express Actual Express | Actual Value FrhR | LR
A B | (o) Method Value Method Express | Package
Code mm Method Styles
OR5 0.5 6R3 6.3 e
02 | 0402 | 1.00x0.50 i 7 T
BaE
03 | 0603 | 1.60x0.80 1RO 10 500 50% 100 T Braided 7
05 | 0805 |2.00x1.25 inch disc
— 104 10X 10° 201 20X 10" g;'icf':g
06 | 1206 | 3.20x1.60 ‘ F135F
i BB FAERR Tt C e BR%
10 | 1210 | 9.20x2:50 7, BZRHFH 0 MA ¥, BZRHFH 0 p | Braided
08 | 1808 | 4.50x2.00 ; RANIS. ; RANIS. di'gcc
Note: the first two digits Note: the first two digits ackin
12 1812 | 4.50%3.20 are significant; third digit are significant; third digit p 9
20 2220 | 5.70%5.00 denotes number of zeros; denotes number of
R=decimal point. zeros; R=decimal point.
T EFHZE Dielectric Code AERE . iﬁ‘ﬁv‘:IJF'?\f/lﬂ "
N e AR Capacitance Tolerance erminal Materia
Dielectric Code Dielectric T3] RE g L] ié?;g:g
B X7R Code Tolerance Terminal type Method
BS X7S G £2% EqTEE
Flexiterm A
+59
J 5% Termination
K +10%
M +20%
& EBERBUSE
Temperature Coefficient /Characteristics
IS SR FRFRIGE R4 AR R Y
Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range
X7R 25C +15% -55'C~125C
X7S 25C +22% -55'C~125C
B2 3t 22 W
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Product Structure

AUTOMOTIVE MLCC-AE

TiH Ak GRS SO
Item A-Terminal (Flexible Terminal)
7 <
gEttR )
Structure
Diagram
|
W &A1 Jii (Ceramic Dielectric)
@ it (Nickel  Electrode)
S 7T b g
ﬂg% J;fﬂﬁ @4 HLi% JZ (Copper electrode  Layer)
ode . . .
Deseription @S HL A4 JIE (Conductive Resin)
B4 Z (Nickel Layer)
©%)JZ(Tin Layer)
& RN
Product Dimensions
o | TR | ABER S (mm
British Metric S
Code expression | expression L W T WB JREEACH
1.00+0.05 0.50+0.05 0.50+0.05 0.25+0.10 CA
AE02 0402 1005 1.00+0.15 0.50+0.15 0.50+0.15 0.25+0.10 CB
1.00+0.20 0.50+0.20 0.50+0.20 0.25+0.10 cC
1.60+0.10 0.80+0.10 0.80+0.10 0.35+0.20 DA
AEO03 0603 1608
1.60+0.20 0.80+0.20 0.80+0.20 0.35+0.20 DB
0.80+0.20 EA
AEO05 0805 2012 2.00+0.20 1.25+0.20 0.50+0.20
1.25+0.20 EB
0.80+0.20 FA
| %l
AE06 1206 3216 3.20+0.30 1.60+0.30 1.25+0.20 0.60+0.30 FB &vf'_l H
; i
1.60+0.30 FC [w ,,l
4
1254020 GA k2 p
1.60+0.30 GB WB k\TB’(
AE10 1210 3225 3.20+0.30 2.50+0.30 0.60+0.30
2.00+0.30 GC
2.50+0.30 GD
1.60+0.30 HA
AEO08 1808 4520 4.50+0.40 2.00+0.20 0.60+0.30
2.00+0.30 HB
1.25+0.20 1A
1.60+0.30 IB
AE12 1812 4532 4.50+0.50 3.20+0.30 0.60+0.30
2.00+0.30 IC
2.50+0.30 ID
1.60+0.30 LA
AE20 2220 5750 5.70+0.40 5.00+0.40 0.70+0.30
2.00+0.30 LB
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Capacitance Range and Operating Voltage

AE02 (1.0mm*0.5mm)

Spe(fii;'lj;ltion AE02
ZEsy
Temperature X7R X78
Characteristics
W 6.3V 10v 16V 25V 50V 100V 6.3V 10v 16V 25V 50V
Voltage
120pF CA CA CA CA CA CA
150pF CA CA CA CA CA CA
180pF CA CA CA CA CA CA
220pF CA CA CA CA CA CA
270pF CA CA CA CA CA CA
330pF CA CA CA CA CA CA
390pF CA CA CA CA CA CA
470pF CA CA CA CA CA CA
560pF CA CA CA CA CA CA
680pF CA CA CA CA CA CA
InF CA CA CA CA CA CA
1.2nF CA CA CA CA CA CA
1.5nF CA CA CA CA CA CA
1.8nF CA CA CA CA CA CA
2.2nF CA CA CA CA CA CA
2.7nF CA CA CA CA CA CA
3.3nF CA CA CA CA CA CA
3.9nF CA CA CA CA CA CA
4.7nF CA CA CA CA CA CA
5.6nF CA CA CA CA CA CA
6.8nF CA CA CA CA CA CA
10nF CA CA CA CA CA CA CA CA CA CA CA
12nF 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
27nF CA CA CA CA CA CA CA CA CA CA
33nF CA CA CA CA CA CA CA CA CA CA
39nF CA CA CA CA CA CA CA CA CA CA
47nF CA CA CA CA CA CA CA CA CA CA
S56nF CA CA CA CA CA CA CA CA CA CA
68nF CA CA CA CA CA CA CA CA CA CA
100nF CB CB CB CB CB CB CB CB CB CB
220nF CB CB CB CB CB CB
gfj?e CA CB
T 0.50+0.05 0.50+0.15

o4 0 322 0
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AEO03(1.6mm*0.8mm)

Spe(?ﬁiltion AEO3
zEs
Temperature X7R X7S
Characteristics
HLIE Voltage | 6.3V 10v 16V 25V 50V 100V gggx 6.3V 10v 16V 25V 50V 100V gggz
120pF DA DA DA DA DA DA DA
150pF DA DA DA DA DA DA DA
180pF DA DA DA DA DA DA DA
220pF DA DA DA DA DA DA DA
270pF DA DA DA DA DA DA DA
330pF DA DA DA DA DA DA DA
390pF DA DA DA DA DA DA DA
470pF DA DA DA DA DA DA DA
560pF DA DA DA DA DA DA DA
680pF DA DA DA DA DA DA DA
InF DA DA DA DA DA DA DA
1.2nF DA DA DA DA DA DA DA
1.5nF DA DA DA DA DA DA DA
1.8nF DA DA DA DA DA DA DA
2.2nF DA DA DA DA DA DA DA
2.7nF DA DA DA DA DA DA DA
3.3nF DA DA DA DA DA DA DA
3.9nF DA DA DA DA DA DA DA
4.70F DA DA DA DA DA DA DA
5.6nF DA DA DA DA DA DA DA
6.8nF DA DA DA DA DA DA DA
10nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
12nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
15nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
18nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
22nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
27nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
33nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
39nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
47nF DA DA DA DA DA DA DA DA DA DA DA DA DA DA
56nF DA DA DA DA DA DA DA DA DA DA DA DA
68nF DA DA DA DA DA DA DA DA DA DA DA DA
100nF DA DA DA DA DA DA DA DA DA DA DA DA
220nF DB DB DB DB DB DB DB DB DB DB
330nF DB DB DB DB DB DB DB DB
470nF DB DB DB DB DB DB DB DB
680nF DB DB DB DB DB DB DB DB
1.0pF DB DB DB DB DB DB DB DB
gfj?e DA DB
T 0.80+0.10 0.80+0.20

%5 U3t 22 71
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AEO05 (2.0mm*1.25mm)

Spe(?ﬁiltion AEOS

oy

Temperature X7R X7S
Characteristics

U Voltage | <10V | 16V | 25v | s0v | 100V gggz soov | <tov | 16v | 25v | sov | 100v 5283 500V
120pF EA | EA | EA | EA | EA | EA | EA

150pF EA | EA | EA | BA | EA | EA | EA

180pF EA | EA | EA | EA | EA | EA | EA

220pF EA | EA | EA | EA | EA | EA | EA

270pF EA | EA | EA | BA | EA | EA | EA

330pF EA | EA | EA | EA | EA | EA | EA

390pF EA | EA | EA | EA | EA | EA | EA

470pF EA | BEA | EA | BA | EA | EA | EA

560pF EA | EA | EA | EA | EA | EA | EA

680pF EA | EA | EA | EA | EA | EA | EA

InF EA | BEA | EA | BA | EA | EA | EA

1.20F EA | EA | EA | EA | EA | EA | EA

1.5n0F EA | EA | EA | EA | EA | EA | EA

1.8nF EA | EA | EA | BA | EA | EA | EA

2.20F EA | EA | EA | EA | EA | EA | EA

2.70F EA | EA | EA | EA | EA | EA | EA

3.30F EA | BEA | EA | BA | EA | EA | EB

3.90F EA | EA | EA | EA | EA | EA | EB

4.70F EA | EA | EA | EA | EA | EA | EB

5.6nF EA | BEA | EA | BA | EA | EA | EB

6.80F EA | EA | EA | EA | EA | EA | EB

10nF EA | EA | EA | EA | EA | EA | EB | EA | EA | EA | EA | EA | EA | EB
12nF EA | BEA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
15n0F EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
18nF EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
22nF EA | BEA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
27nF EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
330F EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
39nF EA | EA | EA | EA | EA EA | EA | EA | EA | EA

47nF EA | EA | EA | EA | EA EA | EA | EA | EA | EA

S6nF EA | EA | EA | EA | EA EA | EA | EA | EA | EA

68nF EA | EA | EA | EA | EB EA | EA | EA | EA | EB
100nF EA | EA | EA | EA | EB EA | EA | EA | EA | EB
220nF EA | EA | EA | EA | EB EA | EA | EA | EA | EB
330nF EA | EA | EA | EA EA | EA | EA | EA

470nF EB | EB | EB | EB EB | EB | EB | EB

680nF EB | EB | EB | EB EB | EB | EB | EB

1uF EB | EB | EB | EB EB | EB | EB | EB

2.24F EB | EB | EB EB | EB | EB

33pF EB | EB EB | EB

47uF EB | EB EB | EB

gffi EA EB
T 0.80-0.20 1254020

% 6 Ul 3t 22 71
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AE06(3.2mm*1.6mm)
Spe(fii;'lj;ltion AE06
g
Temperature X7R X7S
Characteristics
Viﬁtie <5V S0V 100V 5?% éggx 1000V | 2000V | <25V S0V 100V %ggx
120pF FA FA FA FA FA FB FB
150pF FA FA FA FA FA FB FB
180pF FA FA FA FA FA FB FB
220pF FA FA FA FA FA FB FB
270pF FA FA FA FA FA FB FB
330pF FA FA FA FA FA FB FB
390pF FA FA FA FA FA FB FB
470pF FA FA FA FA FA FB FB
560pF FA FA FA FA FA FB FB
680pF FA FA FA FA FA FB FB
1.0nF FA FA FA FA FA FB FB
1.20F FA FA FA FA FB FB FB
1.5nF FA FA FA FA FB FB FB
1.8nF FA FA FA FA FB FB FB
2.2nF FA FA FA FA FB FB FB
2.7nF FA FA FA FA FB FB
3.3nF FA FA FA FA FB FB
3.9nF FA FA FA FA FB FB
4.70F FA FA FA FA FB FB
5.6nF FA FA FA FB FB FB
6.8nF FA FA FA FB FB FB
10nF FA FA FA FB FB FB
12nF FA FA FA FB FB
15nF FA FA FA FB FB
18nF FA FA FA FB FB
22nF FA FA FA FB FB
27nF FA FA FA FB FB
33nF FA FA FA FB FB
39nF FA FA FA FB
47nF FA FA FA FB
56nF FA FA FA FB
68nF FA FA FB FB
100nF FA FA FB FB FA FA FB FB
220nF FA FA FB FA FA FB
330nF FC FC FC FC FC FC
470nF FC FC FC FC FC FC
680nF FC FC FC FC FC FC
1uF FC FC FC FC FC FC
2.2uF FC FC FC FC
3.3uF FC FC FC FC
4.7uF FC FC FC FC
6.8uF FC FC
10uF FC FC
Ve
gf) d%e FA FB FC
T 0.80:£0.20 1.2540.20 1.60+0.30
F7 0220
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AE10(3.2mm*2.5mm)
Sp ec?ﬁ?ation AEI0
ZEsy
Temperature X7R X7S
Characteristics
Vﬁtie 25V 50V 100V gggx gggz 1000V 2000V 25V 50V 100V
470pF GA GA GA GA GA GA GA
560pF GA GA GA GA GA GA GA
680pF GA GA GA GA GA GA GA
1.0nF 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
2.2nF 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 GB
6.8nF GA GA GA GA GA GB GB
10nF GA GA GA GA GA GB GC
12nF GA GA GA GA GA GB
15nF GA GA GA GA GA GB
18nF GA GA GA GA GA GB
22nF GA GA GA GA GA GB
27nF GA GA GA GA GB
33nF GA GA GA GA GB
39nF GA GA GA GA GB
47nF GA GA GA GA GC
56nF GA GA GA GA
68nF GA GA GA GA
100nF GA GA GA GA
220nF GB GB GB GB
330nF GB GB GB
470nF GB GB GB
680nF GB GB GB
1uF GB GB GB GB GB GB
2.2uF GD GD GD GD GD GD
3.3uF GD GD GD GD
4.7uF GD GD GD GD
6.8uF GD GD
10pF GD GD
gfi GA GB GC GD
T 1.25+0.20 1.60+0.30 2.00+0.30 2.50+0.30
%08 0 3k 22 I
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AE20(5.7mm*5.0mm)

e
Temperature X7R
Characteristics
JRSF Specification AE20
Viie 100V gggz Zggz 1000V 2000V 3000V
10nF LA LA LA LA LA
22nF LA LA LA LA LA
33nF LA LA LA LA LB
47nF LA LA LA LA LB
100nF LA LA LA LB
gf){:f; LA LB
T 1.60+0.30 2.00+0.30
& ] FEMERR
Reliability Test
75 TiH HOARHE Wk T
NO. Item Technical Specification Test Method and Remarks
C<10pF:
- N MARSAZ Test Frequency: 1KHz+10%
1 K 1% ggﬁﬁii%ﬂﬁfﬁj@u ified tol AR R Test Vol?age: ly.O:EO.ZVrms
Capacitance Clss [ pectlied toferance. C>10puF
TAATZ Test Frequency: 120+24 Hz
W HLE Test Voltage:0.5+0.1Vrms
i IE (*]130}?4) 0402 0603 0805 12&1&
=250 <10nF <100nF <100nF <100nF
>100v_[ =500 — | — | <2200F | <a7yF
=250 <10nF — <220nF <luF
=350 — — — -
50V —s00 | =owF | <toonF | <1 ;.HZFEFCS
=750 — <IuF —— | <a7uF
=1000 - — | =220F | <iouF
=250 <10nF <100nF <220nF <IuF
=350 <100nF —_— E— -
25V =500 | <220nF | <470nF | <IgF | <20uF
=750 — <lpF <2.2uF <4.7uF
HHEA IEY] - =1000 | <22uF | <10uF | <22pF | <22uF Wik
2 éﬂi;;zg?n sl =250 <tonF | <toonF | <220nF [ <ipuF ‘?ii i‘f
Factor =350 <100nF <330nF e — method is the
16V =500 <220nF | <470nF <IpF <2.2uF same as the
=750 — <IuF <Q20F | <4.7uF capacity.
=1000 <4.7uF <10uF <22uF <47uF
=250 <10nF <100nF <220nF <1uF
=350 <100nF <330nF — E—
10V =500 | <220nF | <470nF | <IgF | <20uF
=750 <IuF <IuF <2F | <47uF
=1000 <topf | <oopF | <anF [ <100uF
=250 <10nF <100nF <220nF _
=350 <100nF <330nF —_— <1uF
6§V =500 <220nF <680nF <IpF <2.2uF
=750 <IuF — | amrF [ <iopF
=1000 <22uF <47uF <47uF <100uF
B9 03k 22 ;T
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NO. Item Technical Specification Test Method and Remarks
WAL : BB E (B 500V)
TR [8]: 60+5 75
MR <75%
Y25 B (IR) 125 Clss 11: {M Lﬁﬁg 25LC +3C
3 Insulation C<25 nF, Ri>10000MQ f;”ﬁ%?ﬂ E%/Ealt’”“ Ot (Max 500V)
; . easuring Voltage: Rated Voltage (Max
Resistance C>25 nF, Ri=Cr21008 Duration:g60i55g y
Test Humidity: <75%
Test Temperature: 25°C+3C
Testing charge/discharge current: <50mA
@ Ur<100v
MEHE:  250% Ur
i) @ s#
FECB IR : AR 50mA
Measuring Voltage: 250% Ur
Duration: 5s
Charge/ Discharge Current: 50mA max.
@ 100V<Ur<500V
MEHE:  200% Ur
0 N 51 R i
FECB I : AR 50mA
Measuring Voltage: 200% Ur
Duration: 5s
Charge/ Discharge Current: 50mA max.
® 500V<Ur<1000V
AN e Y4 EHE:  150% Ur
(DWV) R T 2 e o e 5E
Withstanding Measuring Voltage:  150% Ur
Voltage (DWV) Duration: 5s
Charge/ Discharge Current: 50mA max.
@ 1000V<Ur<2000V
MEHE:  120% Ur
0 N 1 R i
FECB IR : AR 50mA
Measuring Voltage: 120% Ur
Duration: 5s
Charge/ Discharge Current: SOmA max.
®1000V<Ur<2000V
MEHE:  120% Ur
N 1 PR i
FECB I : ARG 10mA
Measuring Voltage: 120% Ur
Duration: 5s
Charge/ Discharge Current:10mA max
5 5L JEAT W H Lk
Appearance No visible damage Visual inspection
] Pl EmERHEEN | ERER
: . Within the specified Specifications Use caliper
Specification
i p
7| Desrustive s OGRS | S B
Analysis (DPA) No defects or abnormalities Accounting to EIA-469
TEAKHL: 1000 K, —MERIFLLT 4 2
AC/C: BB 1. FRRIRE-55C: W IA] 30 434
I3 Class : -12.5%~+12.5%; | BrBe2: #ifi 20°Cs IR 1 5%
DF: [A#]46 ik Mg 3. LRRWREE 125°C; W) 30 434k
i LA Same to initial value.; BBt 4: #iE 20°C; BfA] 1 4050,
8 Temperature IR: [FIWIUEHRUE Cycling Times: 1000 times.
Cycle Same to initial value.; Acycle is dividefd %nto the following 4 steps: ‘
SN FETT ARG Stepl: Lower limit temperature :-55°C; 30 minutes;
Step2: Normal temperature :20°C; 1 minutes;
Appearance: No visible damage Step3: Upper limit temperature :125°C; 30 minutes;
Step4: Normal temperature :20°C; 1 minute.

%10 7T 3 22

=
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5 mH FOAR R m el Iy ik
NO. Item Technical Specification Test Method and Remarks
IR : 85+2°C,
RIESE: 80~85%R.H. ,
AC/C: IRIGIE]: 1000 /N,
112 Class [T: -12.5%~+12.5%; JiCHIITENE
i sy | DF: FRIGRHE Ur<<1000V : #i5E H %
9 Biased Same to initial value.; Ur>1000V: 1000V
Humidity IR [FAIWIUabritE Temperature: 85°C
Same to initial value.; Humidity: 80~85%RH
AN Jo ] I ARAs Voltage:
Appearance: No visible damage Ur<<1000V : Rated Voltage
Ur>1000V: 1000V
Duration: 1000h
Ff /] Duration: 1000h
% Temperature: _F IR Up- category temp.
FEHLHLJE Charge/Discharge Current: 50mA max
HLIE Voltage:
DUr<s500vV: M. F#
A R
Wk &
A Appli rE Applie
AC/ C" Capacitance ed Capacitance d
1125 Class [[: -15%~+15%;
DF: [FIWIiG e Volta Voltage
Same to initial value.; e
Bl | g, :
10 Life test 112 Class 1T : Ri=1000MQ# RiCe=10S, | | 220nF=0201=10nF 0201<10nF
BF
whichever is smaller; 2.2uF>0402>47nF 0402<<47nF
AN Jo ] AR AT
Appearance: No visible damage 4.7uF>0603>220nF 0603 <<220nF
1.5Ur 2.0Ur
10uF>0805>0.47uF 0805<<0.47uF
22uF>1206>1uF 1206<<1uF
22uF>1210>1uF 1210<1uF
ik bR AME, 4% 1.0Ur j N E
@ 500V<Ur<630V: 1.2 Ur
® Ur>630V: 1.0Ur
5 FZEAE 80~120°C (TR T THFL 10~30 7.
. Preheating conditions:80 to 120°C; 10~30s.
Fa kT 95% vy
g | AP T . A
AR . . BRI 245+5°C
11 1 At least 95% of the terminal electrode is covered - :
Solder ability by new solder 25T E]: 3+0.3s
Visual Appearance: No visible damage. Lead-free soldering 5
Solder Temperature: 245+5°C
Duration: 3+0.3s
HHIAAE 100~200°C R N T 60~120 £
AC/C: BRI 265+5°C
M2 Class IT: -15%~+15%; BRI A 10£1s
B SR U 0, 22 10 £ oLt S BB AR,
! Same to initial value.; HBR ] 2442 /N B &M =E
Resistance to =12 s s A . ..
12 Soldering IR: EW?H*’T{E Preheating conditions: 100 to 200°C; 60~120s.
Heat Same to initial value.; Solder Temperature: 265+5°C

MWL ERTWH B8 >95%
Appearance: No visible damage.At least 95% of
the terminal electrode is covered by new solder.

Duration: 10+1s

Clean the capacitor with solvent and examine it with a 10X(min.)

microscope.
Recovery Time: 24+2h
Recovery condition: Room temperature

811 T 3t

22
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FF5 i H BRI WAk Jr vk
NO. Item Technical Specification Test Method and Remarks
Z: i AEC-Q200-002 J7VEEAT ESD i HUHEL 560«
BB HE: 2kV~22kV 2 2kV IR .
ACIC: FTEERE ﬁ?4‘Fﬁﬁéﬁiﬁ:iiﬁ§ﬂ%§%?ﬁkkfgH%, IE\Aﬁﬁéﬁﬁkéé 1R
Same to initial valyes FE AR 8 E SR HLE R AT A IR b e SR, A
o  Same (o initial values FRER BN T — /R S R
AL DF: )4 M(E ESD electrostatic discharge test was carried out according to
13 | Electrostatic Same to initial value; AEC-Q200-002 method:
Discharge IR: [FAI¥IAERE Discharge Voltage: 2kV~22kV according to 2kV step test.
(ESD) Same to initial value; Each sample is subjected to two discharges per electrode,

AN Jo ] L ARAs one positive and one negative grade.

Appearance: No visible damage After the sample meets the requirements of the acceptance
criteria after passing the specified level of Voltage, the
original sample is used to enter the next Voltage stress level
test
RGN : ALO; B PCB
TR : AE02 5F: >3mm; KT AE02 JU5F: > 5Smm
it R Tmm/sec.

TREFIFE]: 60 s
AL S HPRES T REA T B
AC/C: Test Board: Al,O3 or PCB
I12% Class I1: -12.5%~+12.5%; Bending depth: AE02 size: > 3mm;
DF: [FWHEFruE Larger than AE02 size: > 5mm;
a5 b it . Speed: Imm/sec. Hold time: 60 sec
14 ﬁg(zr?zi[f IR: %l%eﬁg;;;g al value: The measurement should be made with the board in the
’ L bending position.
Same to initial value.;
SN TERT W
Appearance: No visible damage 20 e T=10s
24 l
[ — 4
WLl o 2mm
” . T

AC/C: 5g 197320 73kt =TT 12 AMER.

3% Class IT: -12.5%~+12.5%: R ] 8"X5" ENRIZEEAR, (031")E, EKHK—UH

DF: Rk 7 AR AL EMER A 2 B, PR

3 Same to initial value.; BOIE n 2" e, M A 10-2000 F# 2%
15 Vibration IR: Rk UE The force of 5g is 20 minutes, and there are 12 cycles in
Same to initial value.; ;? ch dgection ;n;(hsreeptgr‘fcgionz 031" thick. with 7 fixi
- ote: Use an 8"X5" oard, .031" thick, wit ixin

UL %m%hﬁ . points on the long side and 2 fixing points at the corners 0%‘

Appearance: No visible damage the opposite side. The product is installed within 2" of the
fixed point. Test frequency from 10-2000 Hz.
mE PR
BRI AT [ s WEmAT
FRAMm A L, JF | <AE02 2N
fREF 60+1 #5 AEOQ3 10N

>AE03 17.7N
AC/C: As shown in the picture
I[2% Class II: -12.5%~+12.5%; Slowly apply a T force to the porcelain body on the side of
TR DF: [ FrHE the capacitor and hold for 60+1 seconds.
16 (SMD) Same to initial value.;
Terminal IR: [FIHIGEIRHE
strength Same to initial value.;

SRR TEmT ARG

Appearance: No visible damage

S

L]
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FENGHUA
Fe 5 TiH BRI W Tr vk
NO. Item Technical Specification Test Method and Remarks
. i
Ltem ACC Temperature TETNIRIEE . 25°C, - PRIRE =/ NMEE S5 3 &
MR range . 2
17 Temperature 5 P EE .
characteristics X7R +15% -55°C~125C The electrical properties of the product are measured at
three temperature points of lower limit temperature,
X78 +22% -55C~125C 25°C and upper limit temperature
AC/C: BEFRAER 3 AN EATE B, 7EaA7 1A 5L 3
[2% Class 1: <+2.5%B1+0.25pF , atREe Gt 18 k).
RSN JHBE T s TEBZ R
whichever is larger. el K. 0.5 =28
124 Class IT: -12.5%~+12.5%; Wff: 1500
Wlipes | DF: F¥0bstt SEIEEIL: 4.7ms
18 Mechanical Same to initial value.;
shock IR: [EIW)UEFRHE Three impact tests (18 shocks in total) should be
Same to initial value.: performed in each direction along the three
AN TERT WG perpendicular axes of the specimen.
Pulse waveform: sinusoidal half-wave
Appearance: No visible damage Duration: 0.5 ms
Peak: 1500g
Speed change: 4.7m/s
AC/C: BE: 125C
[2% Class 1: <+2.5%88+0.25pF , SEYG LR ANHEIN LR
RSN SLGAF ] 1000 /N
whichever is larger. ME XM EE
TR A [[2% Class [[: -12.5%~+12.5%; BB 24 N1 25); 48 /NF(IL2K)
19 High DF: [FI#JUEFRE Temperature: 125°C
Temperature Same to initial value.; Voltage: without
Exposure IR: ¥R Duration: 1000h
Same to initial value.: Recovery conditions: Room temperature
AN TER R Recovery Time: 24h (Class1) or 48h (Class2)
Appearance: No visible damage

MTRALEE (LS TSR - 7E 140°C~150°C FT0#A 1h=+10min &5, 7EZEH FHE 24+2h.
SRR RGO (P TR - 7E 140°C~150°C FTi#% 1h=£10min /5, E=IE FHE 24+2h,
% Pre-conditioning (for Class II capacitors only): Preheat at 140°C to 150°C for 1 hour +£10 minutes, then store at room temperature for 24 +2 hours.

Post-test treatment (for Class II capacitors only): Preheat at 140°C to 150°C for 1 hour +£10 minutes, then store at room temperature for 24 +£2 hours.

L QI

Package
* PR SR
Paper Taping
Bottom tape JE R

X IER AR HKH g R T A/»
Specifications of paper taping for AE(2 type

13 g3t
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Top cover tape HBZ

Carrier tape(paper)fi%iif
Chip hole(Pocket) s AL

Bottom tape Ji i
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FENGHUA
PO $ A=A
A = Lt
A T | !
Vs N Y s W . S o . WY . WY . WP o WY WY o
[ 7 N I N N AN N A ¥ LY ¥ N ) L7 i “
= e = —
0'0'00'0'0'0[ 0 i =]
(R ———— | )
Pl A P2
Unit: mm
5 Code
atrs A0 BO W F E P1 P2 PO DO T
Paper size
AEOD 0.65+ 1.15% 8.00+ 3.50+ 1.75¢ 2.00+ 2.00+ 4.00£0. 1.50 0.80
0.10 0.10 0.10 0.05 0.10 0.05 0.05 10 -0/+0.10 Below
¥ EAAE03, AE05, AE06™ ¥R~ MR
Specifications of paper taping for AE03, AE05, AEO06 types.
1% 4L Feeding hole .
g I 5 /757X Chip pocket
L 1]
Ao AL N/ U N>
O W © W ‘
0 T e
\4
H G F Tape running direction
< > < < >
Unit: mm
X5 Code
LA I B C D* E F G* H J T
Paper size
AEO3 1.10 1.90 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.10 +0.10 -0/+0.10 Max
AEOS 1.45 2.30 8.0 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.15 +0.15 +0.15 +0.05 +0.10 +0.10 +0.10 +0.10 -0/+0.10 Max
N 1.80 3.40 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.20 +0.20 +0.20 +0.05 +0.10 +0.10 +0.10 +0.10 -0/+0.10 Max
TR F RN AL R B R AR H RS -
Note: * Indicates that the dimensional requirement here is highly precise.
%14 70 3% 22 10T
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* MR
Embossed Taping
Top cover tape T i

Carrier tape(paper)f&i%
Chip hole(Pocket):ts A FL

Polystyrene reel i3

X AR R T B GE S AE0S~AE20 B2 i)
Embossed Taping Dimension and Structure (suitable for 'AE05~AE20' type products).

%4 Feeding hole

J & Fr 777X Chip pocket
m/ %{ E [
A @ o e
TR T/
- SRl A o = e
............................... ) O .B.]. O ) ) e ) v
Y , : N Y Y e
vl ¢
v
T ) H . G R F Tape running direction
Unit: mm
=3
Fik I B C D* E F G* H J T
Tapesize

1.55 235 8.00 3.50 175 4.00 2.00 4.00 1.50 1.50
AEOS £020 | +020 £020 | £005 | 0.0 £0.10 £0.10 | 010 | 04010 | Max

1.95 3.60 8.00 3.50 175 4.00 2.00 4.00 150 1.85
AE06 £020 | +020 £020 | 005 | 0.0 £010 | 010 | +01 | -04010 | Mux

2.70 342 8.00 3.50 175 4.00 2.00 400 1.55 32
AE10 £0.10 +0.10 £0.10 | £005 | +0.10 £0.10 £0.05 | +0.10 | -0/+0.10 Max

6.20 6.70 12.00 5.50 175 8.00 2.00 4.00 1.55 240
AE20 £010 | 010 | 010 | +005 | 010 | 010 | %005 | %010 | 04010 | 1910

Bl RN R B ZR A H RS B

Note: * Indicates that the dimensional requirement here is highly precise.
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[ﬁ FENGHUA UTOMOTIV CC
* ARRT RS
Conveyor front and rear structure.
B (%) o iRE =i Wk (ERRmE)
!: End (Vacant position) . Chip carrier ‘I: Vacant position »leLeader part(cover) tape

r|~ P

v

n

- | | |]

[ [

le

| AF 150 mm |

over 150mm

* B8RP (AL mm)

Reel Specifications (unit: mm)

XKF 150 mm

over 150mm

XF 150 mm /Over 150 mm
1£3% 7518/ Moving Direction

i
A
* RHRES
Size Code
B
A B C D E F G
Reel Type
50 B 10.0+1
7' REEL @178+2.0 3.0 @13+0.5 021+0.8 ? x 12max
©50 or larger .5
50 5%, 10.0+1
13' REEL ¢330£2.0 3.0 @13+0.5 021+0.8 ¢ EX 12max
©50 or larger .5

%16 T 3 22
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[

* RTHBWHHHA

Taping specification

X TR R B 5EE Top tape peeling strength
(M43 Paper Taping

Cover tape peeling direction

— BRI

0~15°

Cover tape

[

J

S

AV
\ Carrier tape

1&EH
(N #BEJE#A  Embossed Taping
Cover tape peeling direction
ERRE =
Cover tape
75 ~—
s 0~15°

Carrier tape

e

T T L7 LT L] LT L™

FRifE: 0. IN<RII5RAZE<0.7N
TEREGRS, A AR AN, BABRKGTER. i k.
Standard: 0.1N < peeling strength < 0.7N

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

XAEHE Packing Quantity

e 7 PR (PT) |7 ~FIR#ER (ED) (13 ~FRr 5 (PD|13 ~F #3548 (ET)
RS | BB (T ; )
Size Code | Thickness 7-Inch Paper Tape 7-Inch Plastic Tape | 13-Inch Paper Tape | 13-Inch Plastic Tape

Reel (PT) Reel (ET) Reel (PT) Reel (ET)
CA 10000 — 50000 —
AE02 CB 10000 — 50000 —
CcC 10000 — 50000 E—
DA 4000 — 15000 E—
AEO03
DB 4000 — 15000 E—
EA 4000 — 15000 E—
AEOS EB E— 3000 — 10000
FA 4000 E— 15000 —
AE06 FB B 3000 B 10000
FC E— 2000 — 8000
GA — 2000 — 8000
AE10 GB B 2000 B 8000
GD — 1000 — 8000
LA — 500 —
AE20
LB — 500 —

R ERRE AR ARSI ERKE

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

17 W
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FENGHUA
* AR
Outer packing
/M2 The first package KAL%E The second package
Quantity: 10 reels Quantity: 6 cases
Kk 104 HiE: 68
\\\‘{/
/ \\\\
N NN 7'y
115m >
I ‘\ 180mm 200mm
400mm
180mm label #7% 385mm
Label #x
Part No # S #{ #%
Quantity # = Production name 7= &3 #7
Date B 3 Quantity #=
Weight E£2

S EETTE
Storage Methods
*MLCC HIfiE £ 56 HIXHBEEN 20~70%, f#AAHREN 5~40C, BUUREZKT 30C.
*MLCC HIPEREF] RE 2 R BIEAF R AFIRE M, S BURIESRIME A . iR sl 2 i KM T RE & S BB M R
77 Sk R . I E S R S NN T, AR A SN, AR e 4R, A AT S A T
PRI
*ONEOR R ST S A T e R (B A L AR SR BRI
* ONELERDGE S N s IR R T A A A
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.

18 W
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& ET RE R
Precautions For Use
* 2 IERTH){E B Pre-installation Information:
1. ARG AR IR,
2. BRABUERE . BUE BIES R AURE
3 BAKEAN LR A A AR
4y HASERTR BOHURRIS ) o
5 BAKIUIAT ) HL 2R 28 B T AR
6. FEINEHAZ AT, WCHIFEIU A A B AT AL B
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.
6.Perform heat treatment on capacitors that have been stored for a long time before measuring capacitance.
* 7 PR %] Application Restrictions

1o AT SORREL R T oo F, 72 o B vh 56T 1 HAR R AN F 260 T 38 2 P A bt F &

2. BRIRZESGR AR F A, R TRATH = i F 3 U0 B SRR A 3 e 2 0, IR RIRAT: MU iR B &, TR
oy EFRERA . SOMETIRT B JUIRTRRT BT HUINAAREAS . AR . AJME RS B k&, EFRE. R
PR 2B ANEIRES, S TRSBASHE. JETE™ S =Bk K HAR R H 5.

3. BRAEE TG BB RIRE, 75 0 RAEAS R B8 =07 DR FRATTIR 7= i 358 2 s T 7 AR AT AT 453 35 2R AR ] 54T
1.0ur products are automotive-specific electronic components, and their design is based on general applications and standard
uses under normal operating and usage conditions.
2.Before using our products in the following high-reliability application scenarios other than automotive and
automotive-related electronic products, please contact us: aerospace equipment, medical devices, atomic energy equipment,
disaster prevention equipment, crime prevention equipment, electric heating equipment, combustion equipment, military
equipment, public information network devices, data processing equipment, power generation control equipment, safety
equipment, and underwater equipment, or in any other application where product failure may lead to personal injury, death, or
severe property damage.

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

19 W
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* PRI EMRER
Soldering Condition and Profile

DNy 36t s PR B ) SRR AR T 51 36 AR Py 2R =) B X R D R A2 TG A SR TR B 26 B R AT (I S 25 I TP T BT R)
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).

* HEEERAE
Recommended Soldering Amounts

REENREENRE

The optimal solder fillet amounts

fERR RIS IR AEIER 2

The optimal solder fillet amounts

for re-flow soldering for reworking by using soldering

= Bk B TR RERE ] T ";‘ﬁ ,
TR ENEER13, S il

“HEFIR A BT

Recommended pad design

MLCC  ###i Solder Pad FHZ Solder Mask Layer

20 W

o
N
]

=

l / J': L »|
v r'y T
. ?
T
WB &g
B A B i
HL 25 i J)]UsT Capacitor product size JE8E RS Pad size
FUREACHD
Size Code L W A B ¢
1.00+0.05 0.50+0.05 0.30~0.50 0.35~0.45 0.40~0.60
AE02 1.00+0.1 .50+0.1
00+0.15 0.50+0.15 0.40~0.60 0.40~0.50 0.50~0.70
1.00+0.20 0.50+0.20
AEO3 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
AEO05 2.00+0.20 1.25+0.20 1.00~1.40 0.60~0.80 1.20~1.40
AE06 3.20+0.30 1.60+0.30 1.90~2.10 1.00~1.30 1.60~1.90
AE10 3.20+0.30 2.50+0.30 2.00~2.40 1.00~1.30 2.50~2.80
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O HEFEET K
Recommended Soldering Method
NG S Y0
Size Soldering Method

AE02 [Fl¥i% Reflow Soldering
AE03 []374% Reflow Soldering
AE05 [E it Reflow Soldering
AE06 []374% Reflow Soldering
>AE10 [E it Reflow Soldering

HEAR AR IR IR i R 1B
The temperature profile for soldering
* BIFEE
Re-flow soldering

ey
300 —

250 —

200

Temperature

150'C~180°C:: 60s~120s

100—

Ramp up 3°C /s(max) Ramp down 6'C /s(maz)

Time (s)

FEFRIART R AR 5 o8 Py R TR PEE 2 I TR 22 R £ T<150°C
While in preheating, please keep the temperature difference between soldering temperature and surface temperature of chips as:

T<150C.

21 7 322
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* LR
Hand soldering

ELFE Temperature mE  dtem) 3 (Suggestions)
¥
B Iijﬁ;’e‘ieatin A<130°C
Tk J&2#£ Peak Temperature S 9
) P reheating o =
( = = Temperature of Highest temperature:350°C
350 soldering iron head )
[ I T3 =
250 }I;%)%tejrji soldering B 20W
iron 20W at the highest
200
RERLER 4
150 [~ Diameter of 2 Tmm
T 1mm recommended
100 soldering iron head
— YR HEAT ) &1 3s
50 Soldering time 3s at the longest
HE= <12 BREE
< >l >l — Solder paste amount <1/2 chip thickness
W4 RYAF 5 N - e —
e 3smax. | AR PRAIE B Ik Sk BRI A e
Over 1 minute Gradual Cooling Restricted conditions Please avoid the direct contact
between soldering iron head and
ceramic components
@ £%7F Notes

L BB WA= SRS B . A7 BRI, AR GRE B SU N EA BT B FrA B, AR i A2 B4 B P C N @Rl
BF.
1.The content provided above is the product specification description. Fenghua reserves the right to modify this content without further notice as
long as there are no changes to the product. Any product changes will be communicated to the customer via PCN (Product Change Notification).
277 AR T, RIS [R] 2 B R AR PR S A B R R 2 S A, AT DASE B n AR [RIRUA [R5 B R R e 7= i, IRLEE AR 11 XTR
77 7 @ XTS,XTT,X6S,X5R (4l AE02B104K250NT #J LA 7 @ AE02BS104K250NT, AE02BT104K250NT, AE02DS104K250NT,
AB02X104K250NT) A% A5 A -1t VR 5 HiA
2.In the product specification, high-Voltage models with the same specifications, capacitance, and temperature characteristics can fully cover the
low-Voltage models. Similarly, for products with the same specifications, capacitance, and Voltage, X7R temperature characteristic products can
cover X7S, X7T, X6S, and X5R (e.g., AE02B104K250NT can cover AE02BS104K250NT, AE02BT104K250NT, AE02DS104K250NT, and
AE02X104K250NT). Therefore, detailed model specifications will not be listed in the specification.
3RS B BT IR T S M, AMERSS T .

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

%22 7 OH 22
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@ 1217 JB 7 Revision History

WA Version

HE] Date

ZITAZA  Revision Content

&iT N Reviser

A0001

2024-2-28

LA R 2

2B M58 E Smm AT RS 04b

3 FEER AR AL

1. Update to the new version format.

2. Optimize model selection based on a bending strength of
Smm.

3. Improve reliability acceptance standards.

sesksk

A0002

2025-1-25

Feop s R HOB U AR A &
Reorganize the entire content according to the new format
requirements.

sesksk

A0003

2025-5-30

FEHT LS i SR R A v
Update standard of Board Flex.

seokok

A0004

2025-7-18

B AE03. AE12 UK ST Atk
Update the size standard of AEO3 and AE12

sesksk

p=|
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