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n{Z1]F&JH Revision History

BRZ Version

HEA Date

{&1THZ  Revision Content

3T A Reviser

A0

2024-2-28

1. STk AE T

2. IR EHEE 5mm HITRISHL

3. AT IREMR L

1. Update to the new version format.

2. Optimize model selection based on a bending
strength of 5mm.

3. Improve reliability acceptance standards.
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A1

2025-1-25

BIE N ERENEEERAS
Reorganize the entire content according to the new
format requirements.
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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).

2.=EEEP, ANEESERBEEFMITZMANESHEERSHE, TUELESRE; AIERASERBE~R, BEFYE XTR =
AT 7B 2 X7S,X7T,X6S,X5R (41 AE02B104K250NT AT L 78 2 AE02BS104K250NT, AE02BT104K250NT, AE02DS104K250NT,
AE02X104K250NT) #i&+H A BIIHIEME S Mg,

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.
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Automotive MLCC--AE Series I'F & --_j
i ~f
O FHE
Feature

* BRMALSH, EESTREME
There is high reliability on monolithic structure of laminated layers.
* AAMRAEESTIRMRE, ERTEREESRIEEE
And its character of excellent soldering ability and
soldering resistance ability is suitable for reflow soldering and peak soldering.

* BARENSEHRTEMERTE
It includes high and stable capacitance.

* B RBARETHET RN, Bl AEC-Q200 tRE R EMFFASIE &Y, EAFFERATETERERE
M. 224
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

* RMEAEERREREMERSH COG URSNEBEEHA X7TR. X5R. X7S. X7T
The materials used mainly include COG with high temperature stability and X7R, X5R, X7S, and X7T with
high dielectric constant

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

¢ NA
Application

* SIMEHMERY, RAMERLTIZ, EANAYIFEIRESHA~ENN R ER TEHBIRIES] . Bt
LEFZHTHIER, NERER.
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|
kT &5 wiREE EBE POETS
i i-bendi [ Rated Volt /I
Highly Anti-bending Nominal wated Vo .age Package Styles
Automotive Series Capacitance B{(unit): V
FRAR SEPME =RARX SHUNIE] . . )
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 s
02 | 0402 | 1.00x0.50 % 7 5F
BEx
03 | 0603 | 1.60x0.80 1RO 1.0 500 50100 T Braided 7
05 | 0805 |2.00x1.25 Inoh disc
104 10X 10¢ 201 20X 10! pACY
06 | 1206 | 3.20x1.60 B 13~
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. #; RANES. di'gcc
Note: the first two digits Note: the first two digits Ki
12 | 1812 | 4.50x3.20 are significant; third digit are significant; third digit packing
20 2220 | 5.70%5.00 denotes number of zeros; denotes number of
R=decimal point. zeros; R=decimal point.
N REFZ Dielectric Code AERE ﬁ?‘ﬁ%‘:ﬁ*# _
N e AR Capacitance Tolerance Terminal Material
Dielectric Code Dielectric ] RE P | %E%n_ﬂﬁﬁ
. Xpress
B X7R Code Tolerance Terminal type Method
BS X7S G £2% ZMEIRk
Flexiterm A
+59
J 5% Termination
K +10%
M +20%
m AR
Temperature Coefficient /Characteristics
e SERER FRRRRE R TERESEE
Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range
X7R 25C +15% -55C~125C
X7S 25C +22% -55°C~125TC
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AUTOMOTIVE MLCC-AE

Uil=| Ak (FMm%)
ltem A-Terminal (Flexible Terminal)
ﬂ\ /ﬂL 3
Y @
ZEHREE (5
Structure
Diagram
OBgE A B (Ceramic Dielectric)
@42} (Nickel Electrode)
ﬁég?ﬁi ®$F R Z (Copper electrode  Layer)
Desgi;ion @SE MR g (Conductive Resin)
®18Z(Nickel Layer)
©%%E(Tin Layer)
& =RRT
Product Dimensions
po | EEER | AHRR R+ Size  (mm)
British Metric EERE
Coda expression | expression L w T wB Code
1.00£0.05 | 0.50+0.05 0.50£0.05 0.25+0.10 CA
AEQ2 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 CcC
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
AEO5 0805 2012 2.00+0.20 | 1.25+0.20 0.50+0.20
1.2510.20 EB
0.80£0.20 FA
& %)
AEQ6 1206 3216 3.20+0.30 | 1.60+0.30 1.2510.20 0.60+0.30 FB ‘§7—| H
1.600.30 FC £y
1.25£0.20 GA k2
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
1.2510.20 1A
1.60£0.30 1B
AE12 1812 4532 4.50+0.40 | 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

AEO02 (1.0mm*0.5mm)

Spec?f&tion AE02
7Ry
Temperature X7R X78
Characteristics
V;ﬁi o 6.3V 10V 16V 25V 50V 100V 6.3V 10V 16V 25V 50V
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
1nF 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
56nF 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
dea CA cB
T 0.50£0.05 0.50£0.15
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AE03(1.6mm*0.8mm)

SpecRifij:j-ation AE03

Rk

Temperature X7R X78
Characteristics

HJE Voltage | 6.3V | 10V | 16V | 25v | 50v | 100V gggg 63V | 10V | 16V | 25V | 50V | 100V gggg
120pF DA | bA | pA | pa | pa | pa | DA

150pF DA | DA | pA | pa | pa | pa | DA

180pF DA | bA | pA | pa | pa | pa | DA

220pF DA | pA | pan | pa | pa | pa | DA

270pF DA | pA | pA | pa | pa | pa | DA

330pF DA | bA | pan | pa | pa | pa | DA

390pF DA | bA | pA | pa | pa | pa | DA

470pF DA | bA | pan | pa | pa | pa | DA

560pF DA | bA | pA | pa | pa | pa | DA

680pF DA | bA | pA | pa | pa | pa | DA

1nF DA | DA | pA | pa | pa | pa | DA

1.2nF DA | pA | pA | pa | pa | pa | DA

15nF DA | DA | pA | pa | pa | pa | DA

1.8nF DA | bA | pA | pa | pa | pa | DA

2.2nF DA | DA | pA | pa | pa | pa | DA

2.7nF DA | bA | pA | pa | pa | pa | DA

3.3nF DA | pA | pan | pa | pa | pa | DA

3.9nF DA | bA | pA | pa | pa | pa | DA

4.7nF DA | pA | pan | pa | pa | pa | DA

5.6nF DA | bA | pA | pa | pa | pa | DA

6.8nF DA | pA | pan | pa | pa | pa | DA

10nF DA | bA | pA | pA | pbA | pa | pA | pA | paA | pA | pa | DA | DA | DA
12nF DA | pA | pA | pa | pan | pa | pa | pa | pa | pAa | pa | pA | DA | DA
15nF DA | bA | pA | pA | pA | pa | pA | pA | pa | pa | pa | DA | DA | DA
18nF DA | pA | pA | pa | pA | pa | paA | pa | pa | pa | pa | DA | DA | DA
22nF DA | bA | pA | pA | pA | pa | DA | pA | paA | pA | pa | DA | DA | DA
27nF DA | pA | pA | pa | pA | pa | paA | pa | pa | pa | pa | DA | DA | DA
33nF DA | pA | pA | paA | pA | pa | paA | pa | paA | pa | pa | DA | DA | DA
39nF DA | pA | pA | pa | pan | pa | paA | pa | pa | pa | pa | DA | DA | DA
47nF DA | pA | pA | paA | pA | pa | paA | pa | paA | pa | pa | DA | DA | DA
56nF DA | pA | pa | pa | pa | DA DA | pA | pA | pa | pAa | DA
68nF DA | pA | pa | pa | pa | DA DA | pA | pA | pa | pa | DA
100nF DA | pA | pa | pa | pa | DA DA | pA | pA | pa | pAa | DA

220nF DA | DA | pA | DA | DA DA | pA | pA | DA | DA

330nF DA | DA | DA | DA DA | DA | DA | DA

470nF DA | DA | DA | DA DA | DA | DA | DA

680nF DA | DA | DA | DA DA | DA | DA | DA

1.0uF pB | pB | pB | DpB DB | pB | pB | pB

éﬁi DA DB
T 0.80+0.10 0.80+0.20
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AEOQ5 (2.0mm*1.25mm)

SpecRifij:j-ation AE05
Rk
Temperature X7R X7S8
Characteristics
HE Voltage | <10V | 16V | 25v | 50v | 100v gggg 500V | <10V | 16V | 25v | 50v | 100V gg% 500V
120pF EA | EA | EA | EA | EA | EA | EA
150pF EA | EA | EA | EA | EA | EA | EA
180pF EA | EA | EA | EA | EA | EA | EA
220pF EA | EA | EA | EA | EA | EA | EA
270pF EA | EA | EA | EA | EA | EA | EA
330pF EA | EA | EA | EA | EA | EA | EA
390pF EA | EA | EA | EA | EA | EA | EA
470pF EA | EA | EA | EA | EA | EA | EA
560pF EA | EA | EA | EA | EA | EA | EA
680pF EA | EA | EA | EA | EA | EA | EA
1nF EA | EA | EA | EA | EA | EA | EA
1.2nF EA | EA | EA | EA | EA | EA | EA
1.5nF EA | EA | EA | EA | EA | EA | EA
1.8nF EA | EA | EA | EA | EA | EA | EA
2.2nF EA | EA | EA | EA | EA | EA | EA
2.7nF EA | EA | EA | EA | EA | EA | EA
3.3nF EA | EA | EA | EA | EA | EA | EB
3.9nF EA | EA | EA | EA | EA | EA | EB
4.7nF EA | EA | EA | EA | EA | EA | EB
5.6nF EA | EA | EA | EA | EA | EA | EB
6.8nF EA | EA | EA | EA | EA | EA | EB
10nF EA | EA | EA | EA | EA | EA | EB | EA | EA | EA | EA | EA | EA | EB
12nF EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
15nF 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 | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
27nF EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
33nF EA | EA | EA | EA | EA | EB EA | EA | EA | EA | EA | EB
30nF 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 | 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
3.3uF EB | EB EB | EB
47yF EB | EB EB | EB
ggfi EA EB
T 0.80£0.20 1.25+0.20

o6 Ul 3£ 22
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AEO06(3.2mm*1.6mm)

AUTOMOTIVE MLCC-AE

Spec}};tion AEOS
R
Temperature X7R X7S
Characteristics
Vfti . <5V | 50V 100v | 350V oy 1000v | 2000v | s=25v | 50V 100v | 50V
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
1.2nF 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
4.7nF 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
2.2pF FC FC FC FC
3.3uF FC FC FC FC
4.7uF FC FC FC FC
6.8uF FC FC
10uF FC FC
B
gf} di FA FB FC
T 0.80+0.20 1.25+0.20 1.60+0.30
%7 03t 22 W
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AE10(3.2mm*2.5mm)

AUTOMOTIVE MLCC-AE

Spe(}}i‘c_iﬂion AE10
VRS
Temperature X7R X78
Characteristics
Véﬁi . || sov | 1oov 200V | 20%v | 1o0ov | 2000v 25V 50V 100V
4700F | GA| GA GA GA GA GA GA
560p0F | 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| oA 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| oA 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| oA GA GA GA GA GA
4.70F GA| GA GA GA GA GA GA
5.6nF GA| GA GA GA GA GA GB
6.8nF GA| oA GA GA GA GB GB
10nF GA| GA GA GA GA GB GC
12nF GA| GA GA GA GA GB
15nF GA| cA GA GA GA GB
18nF GA| GA GA GA GA GB
22nF GA| GA GA GA GA GB
27nF GA| oA GA GA GB
33nF GA| GA GA GA GB
30nF GA| GA GA GA GB
47nF GA| cA GA GA GC
56nF GA| GA GA GA
68nF GA| GA GA GA
1000F | GA| GA GA GA
220F | GB| GB GB GB
33nF | GB| GB GB
470nF | GB| GB GB
680nF | GB | GB GB
10F GB| aB GB GB GB GB
2.20F GD| @D GD GD GD GD
3.3uF G| GD GD GD
4.7yF GD| GD GD GD
6.8uF GD GD
10uF GD GD
éﬁfi GA GB GC GD
T 1.25£0.20 1.60£0.30 2.00£0.30 2.5040.30
%8 T 3L 22 ;|
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AE20(5.7mm*5.0mm)
ek
Temperature X7R
Characteristics
R~ Specification AE20
Vfﬁt’i . 100V ey Y 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
KA
Codge LA LB
T 1.60+0.30 2.00+0.30
& T EMRE
Reliability Test
Fs =] ARG ok A oE
NO. Iltem Technical Specification Test Method and Remarks
C<10pF:
A ENRERR MiKSFZE Test Frequency: 1KHz+10%
1 AE II2£ | Should be within the specified MKEE Test Voltage: 1.0£0.2Vrms
Capacitance | ClassIl | tolerance. C>10uF
MIXSFZ Test Frequency: 120424 Hz
TR E Test Voltage:0.5+0.1Vrms
1206 X
B OF DF 0402 0603 0805 | Bt and
Voltage (*10) above
=250 <10nF <100nF <100nF | =100nF
>100V =500 — — | <e20nF [ <a.7pF
=250 <10nF —_ <220nF | <1uF
=350 —_— —_— —_— R
50V 500 <0.1uF | <toonF | <1pF ;g';i?:
=750 e <1uF _ <4.7uF
=1000 — — <2.2uF | <10pF
=250 <10nF <100nF <220nF | <1uF
=350 <100nF e e —_—
25V =500 <220nF <470nF <1uF <2.2uF
IRFEMRIEY] =750 e <1uF <2.2uF | <4.7uF MR AES
5 (DF, tand) IES =1000 | <22uF | s<touF | =22uF | <22uF HEHER
Dissipation | CesslI =250 <1onF [ <100nF | <220nF | <1pF The test
Factor =350 | <100nF | <330nF | — | — thrge;';;i'zs
16V =500 <220nF | =<470nF <1uF <2.2uF the capacity.
=750 — <1uF <2.2uF | =4.7uF
=1000 | <47pF | stopF | <22pF [ <a7pF
=250 <10nF <100nF <220nF | <1uF
=350 <100nF <330nF R — _
10V =500 <220nF <470nF <1uF <2.2uF
=750 <1uF <twF | <22uF [ <4.7pF
=1000 | stopF | =<22uF | sa7pF [ <100pF
=250 <10nF <100nF <220nF | ——
=350 <100nF <330nF e <1uF
siv =500 | <220nF | <680nF | <1uF | <2.2pF
=750 <1uF e 4.7uF <10uF
=1000 | s22uF | sa7uF | <a7uF | <100pF
%93t 22 W
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NO. Item Technical Specification

R F &
Test Method and Remarks

“s5EfA(IR) 112€ Class 11 :
3 Insglation C<25 nF, Ri=10000MQ
Resistance C>25 nF, Ri*Cr2100S

MREBE: FERE (&S 500V)

MRS E]: 6015 7

MRREE : <75%

MXBE: 25C+3C

MK TR : <50mA

Measuring Voltage: Rated Voltage (Max 500V)
Duration: 60+5s

Test Humidity: <75%

Test Temperature: 25°C+3°C

Testing charge/discharge current: <50mA

T R R 5B

(DWV) FRANFREEHIRG

4 Dielectric
Withstanding No breakdown or damage.

Voltage (DWV)

@ Ur<100V

MEHE: 250% Ur

Bt | 5%

Fo/AREBERR : AT 50mA

Test Voltage: 250% Ur

Duration: 5s

Charge/ Discharge Current: 50mA max.
@ 100V<Ur<500V

EHE: 200% Ur

B @ 5%

Fo/AREBERR: AT 50mA

Test Voltage: 200% Ur

Duration: 5s

Charge/ Discharge Current: 50mA max.
® 500V<Ur<1000V

MEHE: 150% Ur

B @ 5%

Fo/AREBERR : AT 50mA

Test Voltage: 150% Ur

Duration: 5s

Charge/ Discharge Current: 50mA max.
@ 1000V<Ur<2000V

MEHE: 120% Ur

B @ 5%

Fo/AREBERR: AREEE 50mA

Test Voltage: 120% Ur

Duration: 5s

Charge/ Discharge Current: 50mA max.
®1000V<Urs2000V

MEHE: 120% Ur

B @ 5%

Fo/AREBERR: AT 10mA

Test Voltage: 120% Ur

Duration: 5s

Charge/ Discharge Current:10mA max

IR TRl Wi AR
Appearance No visible damage

BileE
Visual inspection

R~ ERERTEEN

6 Physical i o e
Spedification Within the specified Specifications

EA+FR
Use caliper

IR AIR A

7 Destructive TR RE

Physical Analysis No defects or abnormalities
(DPA)

1208 EIA-469
Accounting to EIA-469

AC/C:
12 Class II:

-12.5%~+12.5%;
2 RN DF: [RE#iatrE

Same to initial value.;
IR: EI¥EHRE

Same to initial value.;
SN FCRT SR

Appearance: No visible damage

8 Temperature
Cycle

EEFORE: 1000 K, —MEFESUT 4 5

PYEZ 1: TPRIBE-55°C; RYE) 30 4344;

MEL 2: FiR 20°C; RIE 1 oh;

MYER 3: EPRIBE 125°C; EFig) 30 oéh;

MrER 4: HiR 20°C; AHE] 1 4.

Cycling Times: 1000 times.

A cycle is divided into the following 4 steps:

Step1: Lower limit temperature :-55°C; 30 minutes;
Step2: Normal temperature :20°C; 1 minutes;
Step3: Upper limit temperature :125°C; 30 minutes;
Step4: Normal temperature :20°C; 1 minute.

%10

3t 22 T

N ~
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NO. ltem Technical Specification Test Method and Remarks
RISEE: 85427,
RISEE: 80~85%R.H. ,
AC/C: IGEHE : 1000 /A,
112 Class II: -12.5%~+12.5%; MEANERJE -
e G DF: BE#IiatrE Ur<1000V : FiERE
9 Biased Same to initial value.; Ur=1000V: 1000V
idi . [BlANte ki o
Humidity IR: I_JZJ]#;:*/F_/E_ _ Temperature: 85°C
Same to initial value.; Humidity: 80~85%RH
SN FCRT SR Voltage:
Appearance: No visible damage Ur<<1000V : Rated Voltage
Ur=1000V: 1000V
Duration: 1000h
B8] Duration: 1000h
iR E Temperature: _EFRIEE Up- category temp.
FEELE 3% Charge/Discharge Current: 50mA max
B E Voltage:
(DUr<500V: Il T % Shown in the table below
s I
BE E
BE Appli BE Applie
AC/C: Capacitance ed Capacitance d
112 Class Il : -15%~+15%;
DF: RI#¥IfEHRE Volta Voltag
Same to initial value.; ge e
Faidl IR:
10 Life test II 2 Class 1I Ri=1000MQ & or 220nF=0201210nF 0201<10nF
Ri*Cr210S,
A& R NE 2.2uF20402247nF 0402<47nF
whichever is smaller;
MM FoRI Wi 4.7uF=0603=220nF 0603<220nF
Appearance: No visible damage 1.5Ur 2.0Ur
10uF=080520.47uF 0805<0.47uF
22uF=2120621uF 1206<1uF
22uF2121021uF 1210<1uF
PR EFZ 5NN, 32 1.0Ur MENERE
In addition to the above table, apply voltage at 1.0Ur.
@ 500V<Ur<630V: 1.2 Ur
® Ur>630V: 1.0Ur
1H A TE 80~120°CHIIRE THifk 10~30 .
Preheating conditions:80 to 120°C; 10~30s.
HBERATF 95% ﬁ%ﬂ_g
AR | AW TRIRG. B . ;
. . li‘%%/mg. 245+5°C
11 Solder At least 95% of the terminal electrode is S24RETIE): 3£0.3
ability covered by new solder. =eHTIE): 310.35
Visual Appearance: No visible damage. Lead-free soldering .
Solder Temperature: 245+5C
Duration: 3+0.3s
BB AT 100~200 CHYBE Tk 60~120 7.
AC/C :3%:5 ,‘t‘F N
1% Class Il : -15%~+15%; =imL: 265£5°C
DF: E*ﬂyﬁ*ﬁ‘;ﬁ 7?%2@?“9] 10t1s
e ik . RIEIHAFEET % 7E 10 S N EMBER T WE.
R it Same to initial value.; A N ) .
; . BTl R TUERTE): 24+2 /BT MEEH: ER
Resistance | IR: BE#JiatmAE i L ol
12 to Soldering Same to initial value. ; Preheating conditions: 100 Eo 200°C; 60~120s.
Heat Solder Temperature: 265+5°C

SN TR RME % 295%
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
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TRIES#
FENGHLUIA
75

=] RARKAE o Bk
NO. Item Technical Specification Test Method and Remarks
S8 AEC-Q200-002 75 7%#1T ESD B#E AU INLE ;
FRERERE: 2kV~22KV 1% 2kV HH#MR .
BIMHERENEREAZREAME, E. RES 18
AC/C: FE¥ItRtRE MR REFRNBEEFERKIRESEXR, NER
Same to initial value; EHRHEANT—MEENDFRALE.
N G:) DF: E#iatntE ESD electrostatic discharge test was carried out
13 Electrostatic Same to initial value; agcording to AEC-Q200-002 method: .
Discharge | IR: FE#IBtRE Discharge Voltage: 2kV~22kV according to 2kV step
(ESD) Same to initial value; tEeastt;h sample is subjected to two discharges per
=y
ML j_EEIW_‘?Mh - electrode, 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
NIEEMR: ALOsZ PCB
THIRE: 2 3mm
MEEREE : 1mm/sec.
R¥FETIE: 60 s
AC/C: MAESHRSTHITUNE
1% Class Il: -12.5%~+12.5%; Bonime setm o
] DF: IEJW#Q*’T‘# Speed: Tmm/sec. Hold time: 60 sec
14 TSRS Same to initial value. ; The measurement should be made with the board in
Board Flex | IR: E#IiaFrHE the bending position.
Same to initial value.;
SR TeRI s . o
Appearance: No visible damage EQ_,_[' lT 10s
[ ] I'
e o 2mm
2 ;:. Q II-
45+ 32 45+ 32
AC/C: 59 M71 20 3%, =ANHEEANEE 12 MEIR.
% Class II: -12.5%~+12.5%; AR £ 8"X5" ENRZigiR, .031"F, EKM—iaE
DF: FlaNtate 7 MERE, EXENLNEE 2 MEES. FREE
Same to initial value. ; BEES 2" HRE. MiASRZEM 10-2000 ##%.
15 '*’Eﬂ? IR: E¥IakRE The force of 5g is 20 minutes, and there are 12 cycles
Vibration Same to initial value. - in each direction in three directions.
SN TR IR ’ the: U§e an 8"X5" PCE_& board, .0_3_1" thic_:k, with 7
: N fixing points on the long side and 2 fixing points at the
Appearance: No visible damage corners of the opposite side. The product is installed
within 2" of the fixed point. Test frequency from
10-2000 Hz.
;N & | EmAT
INE RN Specificati | Apply
BEHEM—NTHN | on force T
FBAMEESL, F | <AE02 2N
R¥F 60+1 #, AEO03 10N
>AE03 17.7N
AC/C: As shown in the
icture
. 1 ¥_ , les_s\ I -12.5%~+12.5%; glowly apply a T force to the porcelain body on the side
serempr | DF: H?‘)]ﬁn*ﬂ"l%t' of the capacitor and hold for 60+1 seconds.
16 (SMD) Sa‘me to_lr!mal value.;
Terminal IR: E¥MHinE
strength Same to initial value.;
SR TeRI s
Appearance: No visible damage
23
EEX
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AUTOMOTIVE MLCC-AE

TRIES#
FENGHLUIA

Fs =i BRARME R Bk
NO. ltem Technical Specification Test Method and Remarks
e REEE ‘ o e s o
! ACC Temperature ETIREE, 25C, ERBEE=MEESSINE
R ltem rande I
17 Temperature 9 'LL"”EE&H“_ )
characteristics X7R +15% 55C~125°C The electrical properties of th_e product are
measured at three temperature points of lower limit
X7S 4200 _55°C~125C temperature, 25°C and upper limit temperature
AC/C: BB 3 NEHEEERM, E8 1N AELEXHE3
[ % Class 1 : <+2.5%5} or +0.25pF , R ERE (3 18 ).
BAEIRERE BRHGE RS : BSR4
whichever is larger. HERHC: 0.5 =7
112 Class II: -12.5%~+12.5%; I#{&: 15009
HhE DF: E#listnE EETK: 4.7m/s
18 Mechanical Same to initial value.;
shock IR: RE#IEERE Three impact tests (18 shocks in total) should be
Same to initial value. ; performed in each direction along the three
S kY 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: mE: 125C
[2 Class [ : <+2.5%%} or +0.25pF , SCIAEE: FHEMEE
BAERRAE SEIGATE]: 1000 /N
. whichever is larger. HEBRE: T8
SR 112 Class II: -12.5%~+12.5%; HUBATE): 24 NEH(12€): 48 (1)
19 . High DF: E4I%a#RAE Temperature: 125°C
?Emperature Same to initial value.; Vo|tage: App|y no Vo|tage
Xposure | |R: EI¥IEEHTAE Duration: 1000h
Same to initial value.; Recovery conditions: Room temperature
SN TR IR Recovery Time: 24h (Class |) or 48h (Class Il)
Appearance: No visible damage

MIMAIE (fREERT 11 KB 2]) 7 140°C~150°C T Hitk 1hE£10min 7, EERTHE 24*2h,
SLILER AR (XTSI AR : £ 140C~150°C Tk 1thE10min 5, EERTHE 24+ 2h,

% Pre-conditioning (for Class Il 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 Il capacitors only): Preheat at 140°C to 150°C for 1 hour +10 minutes, then store at room temperature for

24 12 hours.

L 42k
Package

* KBRS
Paper Taping

Bottom tape J& /K

13 3

Top cover tape H %

Carrier tape(paper)f£i%its
Chip hole(Pocket) i L

Bottom tape JE /i

~
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FENGHLUIA
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AUTOMOTIVE MLCC-AE

X EAAE02FKHmE R T K/
Specifications of paper taping for AE02 type

PO @ A=A
— e i
A [—— “ “
P Y s s o N o S s WY o N o W o SR
[ N e N N A N N X ¥ N ) “ “
o'o'o'n'o'o'ng'oHw = il =
| | u “ r:r:)i
!
A —— | ]
Pl A P2
Unit: mm
XS5 Code
sy 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
X EAAE03, AE05, AE06'HEHR~=REIREERT
Specifications of paper taping for AE03, AE05, AEO06 types.
1% 4L Feeding hole .
g j 5 /757X Chip pocket
EA A
e A
AR O i
D
v C
\4
H G F Tape running direction
Unit: mm
X = Code
] B C D* E F G* H J T
Paper size
e 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
AR 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
AR CRAEE R ERIEEER.
Note: * Indicates that the dimensional requirement here is highly precise.
%14 7 3k 22




‘FESH#
[ XL (= AUTOMOTIVE MLCC-AE

* B AR

Embossed Taping
Top cover tape T fi

Carrier tape f£i%F

Chip hole(Pocket):th F-FL

Polystyrene reel fii#

¥ BRHRTEH(EA AE0S~AE20' R~ &)
Embossed Taping Dimension and Structure (suitable for '"AE05~AE20' type products).

%47 L Feeding hole

J & Fr 7778 Chip pocket
7 : : 7y
{ _____________ o r\/ o /\ e D E
% A Y ~ / ~ ~ ~
= 7 Pl ¢
______________________________ OFsHOH- OO0 AL
. . N W/ Y, \
v
T ’ H g G - F Tape running direction
Unit: mm
=7
s | B C D* E F G* H J T
Tapesize

1,55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1,50 150
AEDS £020 | +020 | +020 | +005 | %040 | 010 | 0410 | 010 | -0+0.10 | Max

1.95 3.60 8.00 3.50 175 4.00 2.00 4.00 1.50 185
AE0Y £020 | 020 | %020 | 005 | 010 | 0410 | 0410 | 01 | -0/+0.10 | Max

2.70 3.42 8.00 3.50 175 4.00 2.00 4.00 1.55 3.2
AE10 £010 | +010 | +010 | +005 | +0.10 | +040 | +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
A £010 | +010 | +010 | 005 | +010 | +010 | 005 | 010 | -0/+0.10 | 4010

#iE: RN RTHERIFEER.

Note: * Indicates that the dimensional requirement here is highly precise.

=
H
N
=
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* fRIEE RIS SN

Conveyor front and rear structure.

B (%) o iRE =i w3k (@)
!: End (Vacant position) . Chip carrier ;I: Vacant position ;I< Leader part(cover) tape N

r|~

| | D D llllllllllllllllllll : D

le

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

over 150mm over 150mm {£1%75E)/ Moving Direction

* HBERRST (B4 mm)

Reel Specifications (unit: mm)

A
* RSHRES
Size Code
ERYS
A B C D E F G
Reel Type
178+2. 50 3 10.0+
7ReeL | ¢ 30 | ¢13:05 | 21208 | POHEX 12max
0 @50 or larger 1.5
330+2, 50 3 10.0+
13ReeL | ¢ 30 | ¢13:05 | 21208 | POHEX 12max
0 @50 or larger 1.5

p=i|
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* XTEFRIAA
Taping specification
X MEARFIESIREF Top tape peeling strength
(V4&#  Paper Taping
Cover tape peeling direction

— BRI

i 0~15°

Cover tape

J

S

AV
\ Carrier tape

EpeGi
() #BREEE  Embossed Taping
Cover tape peeling direction
ERRE =
Cover tape
75 ~—
e 0~15°

Carrier tape

T T L7 LT L] LT L™

FrofE: 0.IN<RIE5RE<0.7N
TERIER, FHETREALRE, WA ER, ERE.
Standard: 0.1N < peeling strength < 0.7N

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

XELEHE Packing Quantity

. . 7HREERE (PT) |7 TREEE (ED |13 TEBEEZ P13 TREERED
RYReg | BE (D i ;
Size Code| Thickness 7-Inch Paper Tape |7-Inch Plastic Tape| 13-Inch Paper 13-Inch Plastic

Reel (PT) Reel (ET) Tape Reel (PT) Tape Reel (ET)
CA 10000 — 50000 —
AEQ2 CB 10000 — 50000 —
CcC 10000 — 50000 E—
DA 4000 — 15000 E—
AEOQ3
DB 4000 — 15000 —
EA 4000 — 15000 —
AEDS EB e 3000 e 10000
FA 4000 — 15000 —
AEO06 FB — 3000 e 10000
FC e 2000 e 8000
GA — 2000 — 8000
AE10 GB e 2000 e 8000
GD — 1000 — 8000
LA — 500 —
AE20
LB e 500 e

AE: ARNEANMKETRERTPHERKE.

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

17
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FENGHUA
* e
Outer packing
/NELEE The first package KL% The second package
Quantity: 10 reels Quantity: 6 cases
HE: 10% HE: 68

115m % LIS

I ‘\ 180mm 200mm

A 4

400mm
180mm label 472 385mm
Label #xr
Part No # S #f #&
Quantity # %= Production name 7= &% #}
Date H HA Quantity #(=
Weight E8

S iEESE
Storage Methods

*MLCC HIETF &M HIHEE R 20~70%, t#FIEE RN 5~40C, BILEEET 30°C.

*MLCC B REFTRES Z R ERHNEE, XEFBFLIER. SESERNT. KP#ETELSHEEMBIER,
FERinkBREL. MERMEEBEANA, ERANKESR. IMNF. MRXMEEE—F, EEATERER
Bt

CAERBEARERESABHMESEGIIHRLE. ZE5ULR. 85 a5F)HNHES.

C AEEMEEH TS EERE THEFERR
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 T F 22
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& ERRIHER TR
Precautions For Use
*R RS S Pre-installation Information:
1. PEEEEANRE LR THEES.
2, WABIERE. HIEREFRSFMNL.
3. FPAEMEBEETHBEESFE.
4. FEINMER THIE ST,
5. BAKEAG AV R SR ATIRE .
6. EMEREZH], FKEGFRABARHITHRLE.
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.

* R FIBR%! Application Restrictions

1. BN FERASRETAEFEN, FaiRitE T EESREMEREHTHERMAFRERE.

2, RRERRERXEFERN, EERNN~ZRTUTHERAERGSISHIIRZE, BRARI]: izmMXeE. EFR
#. FRTREE. REMFEE. LEMGEE. BNREE. REEE. AHEBNEEE. JELERE. FERE. £H
EHgE. REEE., MEKESE, XA TARSHASHGE. RTERTEVZRENEBEAGR.

3. BRIEBEARGRNENBEREE, BUWRNERTERE=FEERNN=RATE 2 SIREM~EREMIREABEM =T,
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 73 22

p=i|



[ TRER# AUTOMOTIVE MLCC-AE

FENGHUA

Y RENFASHEXER

Soldering Condition and Profile

AR ERERRATAM S ES R FARIERBIENARLE FIRE XEE ML ERKEIT.(FSEMTPRIER)
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).

¥ HEFERAE
Recommended Soldering Amounts
EREENRIEENAE

The optimal solder fillet amounts

FRESIR SR RIEIEN 2
The optimal solder fillet amounts

for re-flow soldering

[ /
/ ——— \ §/M0.2mm®

li )

for reworking by using soldering

A B EERL3. S HEH
HEFER R
Recommended pad design
S5 4L Sold. d G
MLCC  ##%i Solder Pa FHJ&Z Solder Mask Layer
l / J': L =I
L4 / g:.'i'
(
T
| WB k&%
B 4 B |
B &~ MR~ Capacitor product size 1B R~ Pad size
HARAS
Size Code L w A B c

1.00+0.05 0.50+£0.05 0.30~0.50 0.35~0.45 0.40~0.60
AE02 .00=0. .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
AEOQ5 2.00£0.20 1.2540.20 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

%20 7T 3 22
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FENGHUA
SEFEESN
Recommended Soldering Method

MR EEAR
Size Soldering Method
AE02 [E5%#18 Reflow Soldering
AEO03 [Eli#4& Reflow Soldering
AE05 Elii#2 Reflow Soldering
AE06 I8 Reflow Soldering
>AE10 [E5%/2 Reflow Soldering

O IR IR B 2k

The temperature profile for soldering

* BRI
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)

While in preheating, please keep the temperature difference between soldering temperature and surface temperature of

chips as: T<150C.

21 00322 W
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* FTIRE

Hand soldering

%% Temperature

()
350
250
200
150
100
50

* & FRARBIUEOTERSER, TMER

Xl ES &
FENGHUA

AUTOMOTIVE MLCC-AE

mE  tem) 3 (Suggestions)
k2
— Iijﬁ;’e‘?;eatin A=130°C
Tk J&2#£ Peak Temperature T Jg
—  Preheating ~ e B 350°C
< > Temperature of Highest temperature:350°C
- soldering iron head )
B RRDE o BX 20W
ir(())r\:vero solaering 20W at the highest
B BESKER y
- Diameter of 21l 1mm
T 1mm recommended
soldering iron head
— KRR E] &1 3s
Soldering time 3s at the longest
HEE <12 EREE
< >le »le — Solder paste amount <1/2 chip thickness
-/ R YA % N < e p—
L Ir 3s max. SR PREIELE ) E AR LB EERRE T

Over 1 minute

Gradual Cooling

R EARAE

Restricted conditions

Please avoid the direct contact
between soldering iron head and
ceramic components

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

5 22 7 3%

22

p=i|




	特征     Feature
	应用范围     Application
	Automotive MLCC--AE Series
	Feature
	◆ 应用
	Application
	◆ 温度系数/特性 
	Temperature Coefficient /Characteristics
	※ 适合‘AE02’纸带编带尺寸大小
	※ 适合‘AE03，AE05，AE06’常规尺寸产品的纸带尺寸
	注意：*表示此处对尺寸的要求非常精确。
	※ 塑胶带尺寸结构(适合‘AE05~AE20’型产品)
	* 关于卷带的说明
	Taping specification
	注意：包装的形式和数量可根据客户的要求来定。

