FLEXISAFE MLC Chips /A\V/):(

For Ultra Safety Critical Applications

AVX have developed a range of components specifically for safety
critical applications.

Utilizing the award-winning FLEXITERM™ layer in conjunction with
the cascade design previously used for high voltage MLCCs, a
range of ceramic capacitors is now available for customers who
require components designed with an industry leading set of
safety features.

The FLEXITERM™ layer protects the component from any
damage to the ceramic resulting from mechanical stress during
PCB assembly or use with end customers. Board flexure type
mechanical damage accounts for the majority of MLCC failures.
The addition of the cascade structure protects the component
from low insulation resistance failure resulting from other common
causes for failure; thermal stress damage, repetitive strike ESD
damage and placement damage. With the inclusion of the
cascade design structure to complement the FLEXITERM™ layer,
the FLEXISAFE range of capacitors has unbeatable safety

features.
HOW TO ORDER
FSO03 5 C 104 K S‘J_ _T_ _[2_ _?
1 T ] T ]

Size Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special
FS03 = 0603 16V=Y XIR=C Code (In pF) Tolerance Rate 7 = FLEXAITERM™ 2=T7" Reel Code
FS05 = 0805 25V=3 2 Sig. Digits + J=25% A = Commercial X = FLEXITERM™ 4 =13"Rea A = Std. Product
FS06=1206 50V=5 Number of K=+10% 4 = Automotive with 5%

FS10=1210 100V =1 Zaroa M = +20% Q=APS min load
0.g. 10uF =106

FLEXISAFE X7R RANGE

Capacitance 0603 0805 1206 1210
Code nF

102 1

182 18

222 2.2

332 3.3

472 4.7

103 10

123 12

153 15

183 18

223 22

273 27

333 33

473 47

563 56

683 68

823 82

104 100

124 120

154 150

224 220

334 330

474 470




X7R Dielectric

Specifications and Test Methods

TAV/A!

Parameter/Test X7R Specification Limits Measuring Conditions
Operating Temperature R -556°C to +125°C Temperature Cycle Chamber
Capacitance Within specified tolerance
< 2.5% for = 50V DC rating Freq.: 1.0 kHz + 10%
S s 3.0% for 25V DC rating Voltage: 1.0Vims + .2V
Lo T < 3.5% for 16V DC rating For Cap > 10 pF, 0.5Vrms @ 120Hz
= 5.0% for s 10V DC rating
- = 100,000MQ or 1000MQ - pF, Charge device with rated voltage for
Insulation Resistance whichever is less 120 + 5 secs @ room temp/humidity
Charge device with 300% of rated voltage for
Dielectric Strength No breakdown or visual defects 1-5 seconds, w/charge and discharge current
limited to 50 mA (max)
Note: Charge device with 150% of rated
voltage for 500V devices.
No defects Deflection: 5mm
Capacitance < +12% Test Time: 30 seconds
Resistance to Variation v 1mm/sec
sF'°| xure D'B“Fagfgrm Meets Initial Values (As Above)
pneaton, 2 Initial Value x 0.3 O — O
= 95% of each terminal should be covered Dip device in eutectic solder at 230 + 5°C
Solderability with fresh solder for 5.0 + 0.5 seconds
Appearance No defects, <25% leaching of either end terminal
Capao iy < +7.5%
Dissi 'ggn Dip device in eutectic solder at 260°C for 60
Resistance to Fagte - Meets Initial Values (As Above) seconds. Store at room temperature for 24 + 2
Solder Heat — e hours before measuring electrical properties.
e Meets Initial Values (As Above)
gmngth Meets Initial Values (As Above)
Mpm@m No visual defects Step 1: -65°C + 2° 30 + 3 minutes
Capamtt';nanoe s +7.5% Step 2: Room Temp | s 3 minutes
Thermal Fagta(;rm Meets Initial Values (As Above) Step 3: +125°C £ 2° | 30 + 3 minutes
Shock -
FI*::J;“O“ Meets Initial Values (As Above) Step 4: Room Temp | s 3 minutes
Dielectric g Repeat for 5 cycles and measure after
Strength PR NG NS . ) 24 + 2 hours at room temperature
Appeaw No visual defects _ _ _
Capacitance < +12.5% Charge device with 1.5 rated voltage (s 10V) in
Variation test chamber set at 125°C + 2°C
S D'g'gf;'r"" < Initial Value x 2.0 (See Above) Ll A
Insulation iz Remove from test chamber and stabilize
Resistance = Initial Value x 0.3 (See AbOVe) at room ternperature for 24 + 2 hours
D'°'°°"'°S| : Meets Initial Values (As Above) BN R
Appearance No visual defect
G - Store in a test chamber set at 85°C + 2°C/
aiiion s +12.5% 85% + 5% relative humidity for 1000 hours
Humidity B = Initial Value x 2.0 (See Above)
==reTee Remove from chamber and stabilize at
Resist = Initial Value x 0.3 (See Above) room temperature and humidity for
Diclectric 24 + 2 hours before measuring.
Meets Initial Values (As Above)
Strength




Packaging of Chip Components

Automatic Insertion Packaging

TAVIN

TAPE & REEL QUANTITIES

All tape and reel specifications are in compliance with RS481.

8mm 12mm
Paper or Embossed Carrier 0612, 0508, 0805, 1206,
1210
Embossed Only 1808 1812, 1825
2220, 2225
Paper Only 0201, 0306, 0402, 0603
Qty. per Reel/7" Reel 2,000, 3,000 or 4,000, 10,000, 15,000 3,000 500, 1,000
Contact factory for exact quantity Contact factory for exact quantity
Qty. per Reel/13" Reel 5,000, 10,000, 50,000 10,000 4,000
Contact factory for exact quantity

REEL DIMENSIONS

01575 Mn. f'_w° (ncludes flange

distortion at
Access Hole At
Slot Location outer edge)
—| |[¢— W (Measured at
(Arbor Hole Dia.) Hub)
C E _r
o N (Hub Dia.)
A - - —
JR— | Note: Tape with or without
components shall pass
around radius "R"
n without damage.
W; (Measured at
Hub)
/ i |
Tape Slot in
Core For Tape Start.
* Drive spokes optional, if used 2.50 (0.098) min. Width,
asterisked dimensions apply. 10.0 (0.394) min. Depth
Ta| A B* D* N w.
siden | Max. | Min. = Min. Min. s Max. W,
8.40 4 14.4 Tit%m'
£u (0.331 26%) (0.567) 10.9 Max.
330 15 13.0 48 20.2 50.0 (©0.429)
(12.992) | (0.059) (0.512 £58) (0.795) (1.969) 1.9 M.
12.4 %8 18.4 (0.469)
12mm (0.488 26™) (0.724) 15.4 Max.
(0.607)

Metric dimensions will govern.
English measurements rounded and for reference only.
(1) For tape sizes 16mm and 24mm (used with chip size 3640) consult EIA RS-481 latest revision.



Embossed Carrier Configuration

TAVIN

8 & 12mm Tape Only
10 PITCHES CUMULATIVE
te— Py TOLERANCE ON TAPE
T2 De _.I Py |— | ~c:EMszrSS(§Lo£Na)T
I:T DEFORMATION _—I I : Y

—
B;
—-II-—T I/'“'— P L

4 b CENTERLNES . oy D) Fomcoysonen sy,
SIZE - SEE NOTE 1 LARGER (0.079 x 0.047)

B1 IS FOR TAPE READER REFERENCE ONLY -

INCLUDING DRAFT CONCENTRIC AROUND Bg User Direction of Feed

8 & 12mm Embossed Tape

Metric Dimensions Will Govern

CONSTANT DIMENSIONS

Chip Orientation

O O O

[immmi

Tape Size D, E Po P, S, Min. T Max. i
8mm 1.50 5o° 1.75 £0.10 40+0.10 2.0+ 0.05 0.60 0.60 0.10
and (0.059 68™) |(0.069 + 0.004)|(0.157 + 0.004)| (0.079 + 0.002)]  (0.024) (0.024) (0.004)
12mm Max.
VARIABLE DIMENSIONS
TapeSize | B, D, E, P P, R e w AyBy K,
Max. Min. Min. Min. Max.
See Note 5 [See Note 2
435 1.00 625 | 3.50+0.05 4,00+ 0.10 25.0 2.50 Max. 8.30
8mm (0.171) | (0.039) | (0.246) | (0.138 +0.002) | (0.157 + 0.004)( (0.984) (0.098) (0.327) [SeeNotet
8.20 150 | 1025 | 550+0.05 4.00 +0.10 30.0 6.50 Max. 12.3
12mm | 0.323) | (0.059) | (0.404) |(0.217 £0.002)| (0.157 + 0.004)| (1.181) (0.256) (0.484) |See Note 1
8mm 435 1.00 625 | 3.50+0.05 2.00 +0.10 25.0 2.50 Max. 8.30
1/2Pitch | (0.171) | (0.089) | (0.246) |(0.138 +0.002)| (0.079 + 0.004)| (0.984) (0.098) (0.327) |SeeNote1
ég'u"brg 820 | 150 | 1025 | 550+005 | 800:010 | 200 |[650Max | 128 |seeNote1
Pitch (0.323) | (0.059) | (0.404) | (0.217 +0.002) | (0.315 + 0.004) (1.181) (0.256) (0.484)
NOTES: 2. Tape with or without components shall pass around radius R without damage.

1. The cavity defined by A, Bs, and K; shall be configured to prowde the following:
Surround the component with sufficient cearance such that:

&) the component does not profrude beyond the sealing plane of the cover tape.

b) the component can ba removed from the cavity in a vertical direction without mechanical

c) rotation of the component is imited to 20° maximum (see Sketches D& B
d) lateral movernent of the component s restrcted to 0.5mm maximum (see Sketch F).

Top View, Sketch "F"
Component Lateral Movements

g~

Maximum Component Rotation

3. Bar code abeling (f required) shall be on the side of the reel opposite the round sprocket holes,

Refer to EIA-556.

4. B, dmenson is a reference dmension for tape feeder dearance only.
5. if P, = 2.0mm, the tape may not properly index in all tape feeders.

+——0.50mm (0.020)

Maximum

L

0.50mm (0.020)
Maximum

r

8,

i

——

\

‘-Ao-—l center line

20° maximum component rotation

t— Typical component
cavity center line

Typtcal component



Paper Carrier Configuration YAV, X¢

8 & 12mm Tape Only
|1o PITCHES CUMULATIVE
TOLERANCE ON TAPE
=0.20mm (=0.008)
—v-n—T ' [+ i *
- - E'
BOTTOM I3 P t
i} __._(_L -
4 —
3 G
Ti — Py — t
== SEE NOTE 1 User Direction of Feed
8 & 12mm Paper Tape

Metric Dimensions Will Govern
CONSTANT DIMENSIONS

Tape Size Do E Po P, i G. Min. R Min.
8mm 1.50 84° 1.75 £ 0.10 4,00 +£0.10 2.00+0.05 0.10 0.75 25.0 (0.984)
and (0.059 €§*) |(0.069 + 0.004)|(0.157 + 0.004)| (0.079 + 0.002) (0.004) (0.030 See Note 2
12mm Max. Min. Min.
VARIABLE DIMENSIONS
TapeSize | oo Mbted E,Min. F w AgBy T
8mm 4.00 £0.10 6.25 3.50 + 0.05 8.00 4% See Note 1
(0.157 + 0.004) (0.246) (0.138 £ 0.002) | (0.315 #8?) B
{0.043) Max.
12mm 4.00 = 0.010 10.25 5.50 + 0.05 12.0 + 0.30 for Paper Base
(0.157 + 0.004) (0.404) (0.217 £ 0.002) | (0.472 + 0.012) Tape and
8mm 2.00 £ 0.05 6.25 3.50 £ 0.05 8.00 9% e
1/2 Pitch (0.079 + 0.002) (0.246) (0.138 £ 0.002) | (0.315 &) o NG Pover
Base Compositions
12mm 8.00
Double .00 £0.10 10.25 5.50 £ 0.05 12.0 £0.30
Pitch (0.315 + 0.004) (0.404) (0.217 + 0.002) | (0.472 £ 0.012)
NOTES: 2. Tape with or without components shal pass around radius “R” without damage.
1. The cavity defined by Ao, Bo, and T shall be configured fo provide sufficient clearance ; 2
o o thils - | a.m%mﬂgmmmmmmofmmmemm
a) the componant doas not protrude beyond either surface of the camier tape;
b) the component can be removed from the cavity in a vertical direction without 4. If Py = 2.0mm, the tape may not properly index in all tape feeders.
mechanical restriction after the top cover tape has been removed;
c) rotation of the component is limited to 20° maximum (see Skeiches A & B);
d) lateral moverment of the component is restricted to 0.5mm maxmum
(see Skeich C). . ’
Top View, Sketch "C" 20° maximum component rotation
i Component Lateral r ‘
0.50mm (0.020) )
T _’l . Typical component
W%Z l _r_ M BD ‘ cavi'y center line
Maximum Component Rotation : : l -
0.50mm (0.020 Tvoi
A ypical component
Side or Front Sectonal View Maximum |__ A “_:r‘ center line

Bar Code Labeling Standard g

AVX bar code labeling is available and follows latest version of EIA-556



Surface Mounting Guide

Recommended Soldering Profiles

TAV/X

REFLOW SOLDER PROFILES

AVX RoHS compliant products utilize termination
finishes (e.g.Sn or SnAg) that are compatible
with all Pb-Free soldering systems and are fully
reverse compatible with SnPb soldering systems.
A recommended SnPb profile is shown for
comparison; for Pb-Free soldering, IPC/JEDECJ-
STD-020C may be referenced. The upper line in
the chart shows the maximum envelope to which
products are qualified (typically 3x reflow cycles
at 260°C max). The center line gives the
recommended profile for optimum wettability and
soldering in Pb-Free Systems.

Component Temperature / °C

Preheat:

The pre-heat stabilizes the part and reduces the
temperature differential prior to reflow. The initial ramp to
125°C may be rapid, but from that point (2-3)°C/sec is
recommended to allow ceramic parts to heat uniformly and
plastic encapsulated parts to stabilize through the glass
transition temperature of the body (~ 180°C).

Reflow:

In the reflow phase, the maximum recommended time
> 230°C is 40secs. Time at peak reflow is 10secs max.;
optimum reflow is achieved at 250°C, (see wetting balance
chart opposite) but products are qualified to 260°C max.
Please reference individual product datasheets for
maximum limits

Cool Down:

Cool down should not be forced and 6°C/sec is
recommended. A slow cool down will result in a finer grain
structure of the reflow solder in the solder fillet.

Solderability
Terminations to be well soldered after immersion in

tin/lead solder bath at 235 + 5°C for 2 + 1 seconds.

Leaching

Recommended Reflow Profiles

—-—FmeFlacormwndsd
250 +— ===Pp Froc Max with care - N
ss f=r==Sn Pb Recommended / =]
. Z \.\\ N,
178 /C; \ \
= N
150 lf‘ \\ N
125
100
. N
50
4
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Time / secs
Wetting Force at 2nd Sec. (higher is better)
0.40
0.30 £
0.20 /-;
Z 5.101 - — 5P - SHE0PDA0
E / m— S0 - SEOPDA0
i, o / I — Sn-Sn3.5Ag0.7Cu
-0.10: Sn-Sn2.5Ag18i0.5Cu
020 < II m—50.500.7Cu
-0.30 7
-0.40¢ T T T T T T
200 210 220 230 240 250 260 270
Temperature of Solder [C]
IMPORTANT NOTE: Typical Pb-Free reflow solders have a
more dull and grainy appearance compared to traditional
SnPb. Elevating the reflow temperature will not change this,
but extending the cool down can help improve the visual
appearance of the joint.
a 60/40

Terminations will resist leaching for at least the immersion

times and conditions shown below.

o Solder Solder | Immersion Time
Tormination TYpe | v.. 1 ead/Silver | Temp.°C | Seconds
Nickel Barrier 60/40/0 260+ 5 301




Surface Mounting Guide

AV

MLC Chip Capacitors
REFLOW SOLDERING
- Case Size D1 D2 D3 D4 D5
s 0201 0.85(0.033) | 0.30(0.012) | 0.25(0.010) | 0.30(0.014) | 0.35(0.014)
_L 0402 1.70(0.067) | 0.60(0.024) | 0.50(0.020) | 0.60(0.024) | 0.50(0.020)
0603 2.30(0.091) [ 0.80(0.031) | 070(0.028) | 0.800.031) | 0.75(0.030)
D1 D3 0805 3.00(0.118) [ 1.00(0.039) [ 1.00(0.039) | 1.00(0.039) [ 1.25(0.049)
_ 1206 4.00(0.157) | 1.00(0.039) | 2.00(0.079) | 1.00(0.039) | 1.60(0.063)
0’4 1210 4.00(0.157) | 1.00(0.039) | 2.00(0.079) | 1.000.039) | 2.50(0.098)
| 1808 560(0.220) [ 1.00(0.039) | 3.60(0.142) | 1.00(0.039) | 2.00(0.079)
' 1812 560(0.220) | 1.00(0.039) | 2.60(0.142) | 1.00(0.039) | 3.00(0.118)
_.| D5 |<_ 1825 560(0.220) | 1.00(0.039) | 3.60(0.142) | 1.00(0.039) | 6.35(0.250)
2220 6.60(0.260) | 1.00(0.039) | 4.60(0.181) | 1.00(0.039) | 5.00(0.197)
Dimensions in milimeters (inches) | 2225 6.60(0.260) | 1.00(0.039) | 4.60(0.181) | 1.00(0.039) | 6.35(0.250)
Component Pad Design

Component pads should be designed to achieve good
solder filets and minimize component movement during
reflow soldering. Pad designs are given below for the most
common sizes of multilayer ceramic capacitors for both

wave and reflow soldering. The basis of these designs is:

Termination Cross-section

X7R Nickel Electrode

FLEXITERM™

LEAD-FREE

LEAD-FREE COMPATIBLE RoHS

COMPONENT

Ni

i

¢ Pad width equal to component width. It is permissible to
decrease this to as low as 85% of component width but it
is not advisable to go below this.
¢ Pad overlap 0.5mm beneath component.

¢ Pad extension 0.5mm beyond components for reflow and
1.0mm for wave soldering.




CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331

\_

J
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