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Application Specific MLCs
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Problem Solving at the Leading Edge

As the world’s leading manufacturer and innovator in
application specific multilayer ceramic (ASMLC) capacitors,
AVX offers a unique technological and production capability
to the field. AVX actively pursues and satisfies the high
reliability and custom needs of a variety of governmental
and industrial customers. Successful involvement in
missile programs, extensive work in ultra-high reliability
telecommunications and sophisticated capacitor design
applications — all have established AVX as the source for

advanced and high reliability ASMLC capacitors. Advanced
Products are ISO9001 certified organizations for design
and manufacturing of MLC capacitors.

AVX Advanced Application Capacitors are organized around
three distinct functions:

e Application Specific Development Laboratories
e Advanced Manufacturing Facilities
¢ Quality Control

For designs or applications not listed please consult Advanced Products.
Olean, NY, USA - 716-372-6611
Coleraine, Northern Ireland - ++44(0) 28703 44188
St. Appollinaire, France - ++33(0) 38071 7400

International Space Station
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Problem Solving at the Leading Edge

APPLICATION SPECIFIC
DEVELOPMENT LABORATORIES

Initially, AVX technical personnel communicate with customers
to learn the requirements that the new capacitor must satisfy.
The personnel involved are well-versed in material, manufac-
turing and electronic application technologies. They study the
overall application and the environment in which the part will
function. Programs are begun for selection of appropriate
ceramic formulations, metal systems and designs. These pro-
grams yield a detailed technology profile from which mechan-
ical design and process specifications follow.

ADVANCED
MANUFACTURING FACILITIES

The ability and reputation of AVXin high reliability MLCs is due
in part to the company’s complete control over all phases of
the production process. This includes powder processing,
tape casting and/or wet build-up, green MLC assembly and
final capacitor assembly/packaging. Recent renovations at
AVX have upgraded green MLC assembly areas to certified
clean room levels.

A favorite feature with many customers of AVX is our ability
to work with customers in solving special packaging

requirements. This includes special lead configurations and
multiple chip packaging that simplifies the mounting of
specialty capacitors. To the customer, the total capability of
AVX assures a high level of consistent control at all steps of
production.

QUALITY CONTROL

The Q. A. organization is an integral part of manufacturing.
Quality Control tests the product of each manufacturing
process, detects flaws or variations from the narrow
acceptable standard and isolates the cause of the deviation.
Corrective action can then be taken to return the process to
within its predetermined control levels.

Quality Assurance has large and well-equipped laboratories
where statistical samples are evaluated and tested to
determine failure rates, characterize products and assure
compliance with specification. Both destructive and non-
destructive testing are used, including advanced ultrasonic
inspection equipment for non-destructive inspection of an
entire production quantity.

Put the experience, technology and facilities of the leading
company in multilayer ceramics to work for you. No other
source offers the unique combination of capability and
commitment to advanced application specific components.

TAV/N 3



SMPS Capacitors
SMPS Capacitor Applications
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FOREWORD

High speed switch mode power supplies place high
demands on the capacitors used in the input or output filters
of Resonant DC-DC or Pulse Modulated DC-DC converters.
AVX Corporation has developed several multilayer ceramic
(MLC) capacitor styles for these switcher applications. These
capacitors have been extensively tested and characterized
and found to have almost ideal performances to meet the
stringent requirements of these applications.

Input Filter Capacitor

The Input Filter capacitor is required to perform two functions:
To supply an unrestricted burst of current to the power supply
switch circuitry and to not only do it without generating any
noise, but to help suppress noise generated in the switch
circuitry. It is, in effect, a very large decoupling capacitor. It
must have very low ESL, capabilities for very high dv/dt, as
well as di/dt and it must have a very low ESR to eliminate
power loss.

The distance from the primary DC source, as well as the type
of capacitor used in this source (usually electrolytics),
presents a very high inductance to the input of the Switcher.
The MLC input capacitor, with its excellent ESL and ESR
characteristics, is located physically close to the switch
circuitry. Repetitive peak currents, inherent with the Switcher
design, require a high ripple capability, as well as high surge
capability for transients, both induced and conducted from
other sources. MLCs have both these capabilities.

Output Filter Capacitor

The output from the switching circuit of a Switcher consists
of current on and off. From an elevated DC reference, this
current is an AC ripple additive on the DC. In order to smooth
this ripple effect, a filter circuit (usually inductive input) is built
to allow a storage of energy to take place during the rising
ripple portion and to allow a discharge of energy during the
falling ripple portion.

The ESR and ESL of the capacitor contribute to the net ripple
effect. The output filter capacitor is chosen for ESR, and with
previous types of capacitors, multiples were used in an
attempt to lower the net ESR. The MLC offers ESRs well
below the minimum allowable to lower noise levels, thus
eliminating the need for multiple units.

Other MLC Capacitors for
SMPS Applications

AVX also manufactures coupling, decoupling, resonant and
snubber capacitors for SMPS applications. Contact AVX for
Application Specific S.M.P.S. capacitor requirements.

Olean, NY, USA 716-372-6611
Coleraine, Northern Ireland ++44(0) 28703 44188
St. Apollinaire, France ++33(0) 38071 7400
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SMPS Capacitors YAV X

Capacitor Selection and Performance

ASMLC CAPACITOR SELECTION
SMPS Design Information (SM, CH, CV, RH and SK Styles)
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SMPS Capacitors

Capacitor Performance
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AC Ripple Capability

Due to the wide range of product offering in this catalog, the
AC ripple capabilities for switch mode power supply capacitors
and high voltage capacitors are provided in the form of IBM
compatible software package called SpiCalci. It is available
free from AVX and can be downloaded for free from AVX
website: www.avx.com.

SpiCalci program will provide answers to most of the design
engineers’ questions on critical parameters for their specific
applications:

e Fquivalent Series Resistance
- function of frequency and temperature

e Equivalent Series Inductance
- function of design

e Self Resonant Frequency
f=12xm _|LxC)
e Thermal Characteristics

- function of design

¢ AC Ripple Capabilities
- function of frequency, temperature and design

Examples of Product Performance

TYPICAL ESR -vs- Frequency
FOR SMO04 STYLE CAPACITORS
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Application Information on SupraCap®

SUPRACAP® - LARGE CAPACITANCE VALUE MLCs

High speed switch mode power supplies require extremely
low equivalent series resistance (ESR) and equivalent series
inductance (ESL) capacitors for input and output filtering.
These requirements are beyond the practical limits of
electrolytic capacitors, both aluminum and tantalums, but
are readily met by multilayer ceramic (MLCs) capacitors
(Figure 1).

Theoretical SMPS’s output filter capacitor values are in the
range of 6-10 pyF/amp at 40KHz and drop to less than
1 pF/amp at TMHz. Most electrolytic applications use 10 to
100 times the theoretical value in order to obtain lower ESR
from paralleling many capacitors. This is not necessary with
SupraCap® MLC capacitors which inherently have ESRs
in the range of milliohms. These extremely low values of
ESR mean low ripple voltage and less self-heating of
the capacitor.

ESR Comparison of Different Capacitor Technologies

ESR -vs- Frequency
100pF Filter Capacitors
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====Low ESR Solid Tantalum 100pF / 10V
=== Solid Aluminum Electrolytic 100uF / 16V
===MLCC 100pF / 50V

Figure 1

Output noise spikes are reduced by lowering the filter capac-
itance self-inductance. The ripple current is a triangle wave
form with constant di/dt except when it changes polarity,
then the di/dt is very high. The noise voltage generated by
the filter capacitor is

VNoise = I—Capacitor d|/dt

AVX SupraCap® devices have inductance value less than 3nH.

Figure 2 compares a 5.6 yF MLC to a 5.6 yF tantalum which
was specially designed for low ESR and ESL. When subjected
to a di/dt of 200 mA/ns the tantalum shows an ESR of 165
mQ and an ESL of 18nH versus the MLC’s 4 mQ and 0.3 nH.
These performance differences allow considerable reduction
in size and weight of the filter capacitor.

Additionally, MLCs are compatible with surface mount
technology reflow and assembly techniques which is the
desirable assembly for conversion frequencies exceeding
1 MHz. Electrolytic capacitors (both aluminum and tantalum)
are not compatible with normal vapor phase (VPS) or infrared
(IR) reflow temperatures (205-215°C) due to electrolyte and
structural problems. AVX SupraCap® devices are supplied
with lead frames for either thru-hole or surface mount
assembly. The lead frames act as stress relief for differences
in coefficients of expansion between the large ceramic chip
(=10 ppm/°C) and the PC boards.

T T T T T
I 50nS
DSW 16 50mv T TPOS-7

50mV is VZR02
wv=20mv| T 5°TS
‘

Csw 1
|

Figure 2
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SMPS Stacked MLC Capacitors
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(SM Style) Technical Information on SMPS Capacitors

ELECTRICAL SPECIFICATIONS

Temperature Coefficient

COG: A Temperature Coefficient - 0 £30 ppm/°C, -55° to +125°C
X7R: C Temperature Coefficient - +15%, -55° to +125°C

Z5U: E Temperature Coefficient - +22, -56%, +10° to +85°C

Capacitance Test (MIL-STD-202 Method 305)

COG: 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz
X7R: 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz
Z5U: 25°C, 0.5 Vrms max (open circuit voltage) at 1KHz

Dissipation Factor 25°C

COG: 0.15% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz
X7R: 2.5% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1TKHz
Z5U: 3.0% Max @ 25°C, 0.5 Vrms max (open circuit voltage) at 1KHz

Insulation Resistance 25°C (MIL-STD-202 Method 302)
COG and X7R: 100K MQ or 1000 MQ-uF, whichever is less.
Z5U: 10K MQ or 1000 MQ-pF, whichever is less.

Insulation Resistance 125°C (MIL-STD-202 Method 302)
COG and X7R:
Z5U:

10K MQ or 100 MQ-pF, whichever is less.
1K MQ or 100 MQ-pF, whichever is less.

Dielectric Withstanding Voltage 25°C (Flash Test)

COG and X7R: 250% rated voltage for 5 seconds with 50 mA max
charging current. (500 Volt units @ 750 VDC)

Z5U: 200% rated voltage for 5 seconds with 50 mA max charging
current.

Life Test (1000 hrs)

COG and X7R: 200% rated voltage at +125°C. (500 Volt units @
600 VDC)

Z5U: 150% rated voltage at +85°C

Moisture Resistance (MIL-STD-202 Method 106)
COG, X7R, Z5U: Ten cycles with no voltage applied.

Thermal Shock (MIL-STD-202 Method 107, Condition A)
Immersion Cycling (MIL-STD-202 Method 104, Condition B)

Resistance To Solder Heat (MIL-STD-202, Method 210,
Condition B, for 20 seconds)

Typical ESR Performance (mQ)

Aluminum Low ESR Solid Aluminum MLCC MLCC

Electrolytic  Solid Tantalum Electrolytic SMPS SMPS

100puF/50V 100uF/10V 100pF/16V 100uF/50V  4.7uF/50V
ESR @ 10KHz 300 72 29 3 66
ESR @ 50KHz 285 67 22 2 23
ESR @ 100KHz 280 62 20 2.5 15
ESR @ 500KHz 265 56 18 4 8
ESR @ 1MHz 265 56 17 7 7.5
ESR @ 5MHz 335 72 17 12.5 8
ESR @ 10MHz 560 91 22 20 14

AVX Styles: SM-1, SM-2, SM-3, SM-4, SM-5, SM-6

:||— -7|- % 1 ¥ % !\|! =
AVX Style Size Voltage Temperature Capacitance Capacitance Test Level Termination Height
SMO = Uncoated See 50V =5 Coefficient Code Tolerance A = Standard N = Straight Lead Max
SM5 = Epoxy Coated Dimensions 100V =1  COG =A (2 significant digits ~ COG: B = Hi-Rel* J = Leads formedin  Dimension “A”
chart 200V = 2 X7R=C + number of zeros J = +5% - _ "
YA 10pF=100) Y L = Leads formed out 120 = 0.120
_ - P = P Style Leads 240 = 0.240"
100 pF = 101 M = +20% 0
_ Z =7 Style Leads 360 = 0.360
1,000 pF = 102 X7R: ’
22,000pF =223 ' 00 480 =0.480
220,000 pF = 224 M B ;20% 650 = 0.650"
1uF =105 T .
10 UF = 106 Z = +80%, -20%
100 ypF =107  Z5U:
M = £20%
Z = +80%, -20%
P = GMV (+100, -0%)

Note: Capacitors with X7R and Z5U dielectrics are not intended for applications
across AC supply mains or AC line filtering with polarity reversal. Contact plant
for recommendations.

8 TAV/N
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SMPS Stacked MLC Capacitors
(SM Style) Surface Mount and Thru-Hole Styles (SM0, SM5)
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CHIP SEPARATION CHIP SEPARATION ~
0.254 (0.010) TYP. 0.254 (0.010) TYP.
‘W D———| E E ;
11651 + 0.254
T (0,065 = 0:010)
,,,,,, 4 4191 + 0.254
/ I K ‘f . ..
Y 1397 0059 - ) e TT
—————— . .100 + 0.
777777 +0.254 (0.010) B 0020 ( ‘ ) {
DETAIL A ‘ o ‘
| T 6.350 (0.250) MIN
—>|<—0.254
6.35 t‘ ‘47 0.508 (0.020) TYP. SI?Y? 0) |<— 0.254 i |}
(RAIZSO) -+ 2.54 (0.100) TYP. . ‘ %‘g 0) ~ lL-1.016+0.254
’ 2.54 (0.100) MAX. ~—C— g (0.040 = 0.010)
- ) 1025) MIN.
0.635(0.025) DETAIL A

“N” STYLE LEADS

CHIP SEPARATION
0.254 (0.010) TYP.

“P” STYLE LEADS

CHIP SEPARATION
0.254 (0.010) TYP.

E E
0.254 (0.010) 0254 0010
RAD. (TYP) 254 (0.
RAD. (TYP,
1.397 (0.055) £ (TYP) s
+0.254 (0.010)
' '
'Y N —J<~—0.254 (0.010) AN —>|=—0.254 (0.010)
f t YR ! ‘ P
1.778 (0.070) —>| =—1.905 (0.075) 1.778 (0.070) —»|| |~—1.905 (0.075)
—Il«—0.508 (0.020) TYP. +0.254 (0.010) c +0.635 (0.025) +0.254 (0.010) c +0.635 (0.025)
—+| ~—2.54(0.100) TYP YR TYR
2.54 (0.100) MAX.

0.635 (0.025) MIN.

“J” STYLE LEADS “L” STYLE LEADS

CHIP SEPARATION

<8 T
0.254 (0.010) TYP. VS &5
O' o oo
RAD. E x 2o 38
0.254 = 82 5 g
(0.010) S | TS ¢
1.397 (0.055) (TYP) e a
+0.254 (0.010) 3 0
N.
H. S -
P — N ! ‘ ++
T t | |~1778:0254
L (0.070 = 0.010)
—|l<—0.508 (0.020) TYP. ~—C - - .
—H 2o e o,
2.54 (0.100) MAX. DETAIL B
0.635 (0.025) MIN. DETAIL B
“Z” STYLE LEADS
DIMENSIONS millimeters (inches)
Style | A (max) B (max.) C .635 (0.025) | D .635 (:0.025) | E(max) | por e
SM-1 - 11.4 (0.450) 52.1 (2.050) 12.7 (0.500) 20
SM-2 See page 10 for For “N” Style Leads: “A” Dimension Plus 1.651 (0.065) 20.3 (0800) 38.4 (1 51 0) 221 (0870) 15
SM-3 maximum “A” For “J” & “L” Style Leads: “A” Dimension Plus 2.032 (0.080) 11.4 (0.450) 26.7 (1.050) 12.7 (0.500) 10
SM-4 Dimension For “P” Style Leads: “A” Dimension Plus 4.445 (0.175) 10.2 (0.400) 10.2 (0.400) 11.2 (0.440) 4
SM-5 For “Z” Style Leads: “A” Dimension Plus 3.048 (0.120) 6.35 (0.250) 6.35 (0.250) 7.62 (0.300) 3
SM-6 31.8 (1.250) 52.1 (2.050) | 34.3 (1.350) 20

Note: For SM5 add 0.127 (0.005) to max. and nominal dimensions A, B, D, & E
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(SM Style)
Max Capacitance (uF) Available Versus Style with Height (A) of 0.120" - 3.05mm

sSmo1 _ _ AN120 sSmo2 _ AN120 SMO3 _ _ AN120 sMo4 _ AN120 SMO5 _ AN120 SMo6 _ _ _ __ _ AN120
S%‘Y’)ISE 50V | 100V | 200V | 500V | 50V | 100V | 200V 500V | 50V |100V |200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V
C0G 10|70 | 40| .18 [1.2 (1.0 | 60 | 26 | .47 | .40 | 20 | .09 | .16 | .13| .07 | .02 |.05 | .04 |.02 | .01 |32 |24 [ 13| .50
X7R 27| 127026 |41 |18 |11 |40 |18 |60 36|13 | 75| 18| 1.1|.40 |28 |.68 |.40 |.16 |80 |40 | 24 |94
50 84 (32| 12 |-—|110|46 |34 |-- |40 |15 |60 |-— | 12 | 46|3.0|—— |46 [1.8|.72 |-— 260 [140 | 92 |--
Max Capacitance (UF) Available Versus Style with Height (A) of 0.240" - 6.10mm

Smo1 _ _ AN240 sSmMo2 _ AN240 SMO3_ __ AN240 sMo4 _ AN240 SMO5_ _ AN240 SMo6 _ _ _ __ _ AN240
Sé‘YI)ISE 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V 200V |500V | 50V | 100V ( 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V
C0G 20|14 80| .36 |24 20|12 |52 [1.0].80|.40|.18 |.32| 26| .14 | .05 |.10 | .08 | .05 | .02 | 6.4 [4.8 [ 2.6 | 1.0
X7R 54 | 24| 14 |52 (82 |36 |22 (80 |36 |12 (7226 |15|36|22|.80 |56 |1.3|.80|.32 [160|80 |48 | 18
50 160 64 | 24 | —— 23092 | 68 |—— [ 80 [30 |12 |-— |24 |92|60|--|92|36 |14 |-— [520|280|180|-—
Max Capacitance (UF) Available Versus Style with Height (A) of 0.360" - 9.14mm

sSMot1 ____ __ AN360 sMo2 __ ___ _ AN360 SMO3_ _____ AN360 SMo4_ AN360 SMo5 _ _ _ __ _ AN360 SMO6 _ _ __ _ _ AN360
5%‘Yn|fE 50V | 100V | 200V | 500V | 50V | 100V | 200V 500V | 50V |100V |200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V
C0G 30|21 12| 54 |36(30(18|.78 15|12 |.60|.27 |.48|.39|.21|.07|.15|.12|.07|.03 96|72 |39 |15
X7R 82 36| 21|78 (12054 |33 |12 |54 |18 |10 [39 |22 | 54|33 |12 |82 |20 |12].48 [240[120| 72 | 28
50 250| 96 | 36 | —— [350 [130 {100 |—— [120 | 45 | 18 [-— | 36 | 13 | 9.0 |-— |13 |54 |21 |-— |780 [430 | 270 | --
Max Capacitance (UF) Available Versus Style with Height (A) of 0.480" - 12.2mm

11 (1) I AN480 smo2 _ AN480 SM03 _ AN480 smMo4 AN480 SMO5 _ AN480 SMO6 _ _ AN480
S¢‘Y’)ISE 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V | 50V | 100V [ 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V
C0G 40|28 16| .72 |48 40|22 |10 [20|1.6|.80|.36 |.64|.52| .28|.10 |.20 | .16 | .10 | .04 | 12 |96 |5.2 | 2.0
X7R 110| 48 | 28 | 10 |160 | 72 | 44 | 16 |72 |24 |14 |52 | 30 | 72|44 |16 |10 |27 |16 | .64 320160 | 96 | 37
50 330|120| 48 | —— |470 (180|130 |—— |160 | 60 | 24 |—— | 48 | 18 | 12 | —= |18 |7.2 | 2.8 |- [1000|570 |360 |-
Max Capacitance (UF) Available Versus Style with Height (A) of 0.650" - 16.5mm

sMot1 __ AN650 sMo2 _ AN650 SMO3_ _ AN650 SMo4_ AN650 SMo5 _ _ AN650 SMo6 _ _ __ _ _ AN650
S¢‘YI)IfE 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V | 50V | 100V ( 200V | 500V | 50V |100V | 200V | 500V | 50V |100V | 200V | 500V
C0G 50|35|20|.90 [60(50(30|13 |25(20|1.0|.47 |.80|.65|.35|.12|.25|.20 |.12|.05 | 16 |12 |65 |25
X7R 130| 60 | 35 | 13 200 | 90 |55 | 20 |90 |30 | 18 |65 | 36 | 9.0| 55|20 | 12 | 3.4 [ 2.0 | .80 [400 |200 120 | 47
50 420(160| 60 | —— 590 {230 | 170 [—— |200| 75 | 30 |-— | 60 | 23 | 15 | —— |23 [9.0 | 3.6 |—— [1300|720 | 460 |- —

A\
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SMPS Stacked MLC Capacitors

TAV/A!

(SM Style) SM Military Styles MIL-PRF-49470

AVX IS QUALIFIED TO MIL-PRF-49470/1
AND MIL-PRF-49470/2

The SMPS capacitors are designed for high current, high-
power and high-temperature applications. These capacitors
have very low ESR (Equivalent Series Resistance) and ESL
(Equivalent Series Inductance). SMPS Series capacitors offer
design and component engineers a proven technology
specifically designed for programs requiring high reliability
performance in harsh environments.

MIL-PRF-49470 SMPS Series capacitors are primarily used
in input/output filters of high-power and high-voltage power
supplies as well as in bus filters and DC snubbers for high
power inverters and other high-current applications. These
capacitors are available with through-hole and surface
mount leads. The operating temperature is -55°C to +125°C.

The MIL-PRF-49470 capacitors are preferred over the

HOW TO ORDER

DSCC drawing 87106 capacitors. MIL-PRF-49470 specifi-
cation was created to produce a robust replacement for
DSCC 87106. MIL-PRF-49470 offers two product levels.

Level “B” is the standard reliability. Level “T” is the high relia-
bility suitable for space application.

AVX is qualified to supply MIL-PRF-49470/1 parts. These
are unencapsulated ceramic dielectric, switch mode power
supply capacitors. AVX is also qualified to supply MIL-PRF-
49470/2 parts. These are encapsulated ceramic dielectric,
switch mode power supply capacitors.

PLEASE CONTACT THE DSCC WEBSITE

[http:// www.dscc.dla.mil/Programs/MilSpec/DocSearch.asp]
for details on testing, electrical, mechanical and part number
options.

PLEASE CONTACT THE DSCC WEBSITE

[http://www.dscc.dla.mil/Programs/QmIQpl/] for the latest
QPL (Qualified Products List).

M49470 R Q‘l _T T _T
Performance Characteristic Performance Capacitance Capacitance Rated Voltage Configuration
specification specification Tolerance (Lead Style)
indicating sheet number
MIL-PRF-49470 01 - indicating
MIL-PRF-49470/1
02 - indicating

MIL-PRF-49470/2

For “T” level parts, replace the “M” in the pin with “T” (for
example M49470R01474KCN becomes
T49470R01474KCN) MIL-PRF-49470 contains additional
capacitors that are not available in 87106, such as addition-
al lead configurations and lower profile parts.

On the pages to follow is the general dimensional outline
along with a cross reference from 87106 parts to MIL-PRF-
49470 parts.
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SMPS Stacked MLC Capacitors TAV/X

(SM Style) SM Military Styles MIL-PRF-49470/1

MIL-PRF-49470/1

MIL-PRF-49470/1 - capacitor, fixed, ceramic dielectric, switch mode power supply (general purpose and temperature stable),
standard reliability and high reliability unencapsulated, Style PS01.

RN i
Y o — | | — , . ,
SA ------- ==
ce 1.397 +0.254
3 iy S 0070
|
A -
635 0zso i T ) ng@ng& PLANE b —
See Note 6 n (0.010 J_r_o.boz)_’"“
L f
2.54 (0.100) MAX _ +0.508 £0.050 6.35 (0.250)
0685 0022 AN (0:020 +0.002) MIN | c |
2.54 (0.100) TYP
LEAD STYLE N AND A
E H E |
| | ' | |
I
I
|
{ : | ! 0.254 (0.010)
k H_' g §g4 (0. 010)—\‘_3 | |1_ |_'| RAD (TYP)
| 27 (0. 050 M|N—-| |<— ! + | 1.27 (0.050) MIN——I| l—
b o o | C |
LEAD STYLE J AND C CIRCUIT DIAGRAM LEAD STYLEL AND B
DIMENSIONS: millimeters (inches)
D Number of
Case Code C +0.635 (+0.025) i E (max.) Leads
Min. Max. per side
1 11.4 (0.450) 49.5 (1.950) 52.7 (2.075) 12.7 (0.500) 20
2 20.3 (0.800) 36.8 (1.450) 40.0 (1.535) 22.1 (0.870) 15
3 11.4 (0.450) 24.1 (0.950) 27.3 (1.075) 12.7 (0.500) 10
4 10.2 (0.400) 8.89 (0.350) 10.8 (0.425) 11.2 (0.440) 4
5 6.35 (0.250) 6.20 (0.224) 6.97 (0.275) 7.62 (0.300) 3
6 31.8 (1.250) 49.5 (1.950) 52.7 (2.075) 34.3 (1.350) 20
NOTES:

1. Dimensions are in millimeters (inches)

2. Unless otherwise specified, tolerances are 0.254 (+0.010).

3. Lead frame configuration is shown as typical above the seating plane.

4. See table | of MIL-PRF-49470/1 for specific maximum A dimension. For maximum B dimension, add 1.65 (0.065) to
the appropriate A dimension. For all lead styles, the number of chips is determined by the capacitance and voltage
rating.

. For case code 5, dimensions shall be 2.54 (0.100) maximum and 0.305 (0.012) minimum.

. Lead alignment within pin rows shall be within +0.10 (0.005).

[NE)]
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470/2

MIL-PRF-49470/2

MIL-PRF-49470/2 - capacitor, fixed, ceramic dielectric, switch mode power supply (general purpose and temperature stable),
standard reliability and high reliability encapsulated, Style PS02.

TAV/A!

: D
avax | sy 1 L__________
See Note 3 0.38 +0.13
(0.015x0008) [TTTTmmmmo
SEATING I """""
PLANE — *+— YyyUUoooy] foovOl (/0 pmmmmm—mme—s
o See Note 4 0.254 £0.05 6.35 (0.250)
0.05 (0.010 £0.002)—~||~ MIN
4.45 (0.175) MAX __ 0. 530 2. 002)  c—
1.02 (0.040) MIN - 2.54(0.100) TYP
LEAD STYLE N AND A
M — e —
I
I
0.254 (0.010) I
; 1 RAD(TYP) :
o . e
f | —~| [+1.27 (0.050) MIN ] T Tt 27 (0.050) MIN
~—C I L— C—>|
e o ——— — — — — — J
LEAD STYLE J AND C CIRCUIT DIAGRAM LEAD STYLEL AND B
DIMENSIONS: millimeters (inches)
Case Code C 0.635 (+0.025) D +0.635 (0.025) E (max) e aead
per side
1 11.4 (0.450) 54.7 (2.155) 14.7 (0.580) 20
2 20.3 (0.800) 41.0 (1.615) 24.1 (0.950) 15
8 11.4 (0.450) 29.3 (1.155) 14.7 (0.580) 10
4 10.2 (0.400) 12.3 (0.485) 12.3 (0.485) 4
5 6.35 (0.250) 9.02 (0.355) 9.02 (0.355) 3
6 31.8 (1.250) 54.7 (2.155) 36.3 (1.430) 20

NOTES:

1. Dimensions are in millimeters (inches)

2. Unless otherwise specified, tolerances are 0.254 (+0.001).

3. See table | of MIL-PRF-49470/2 for specific maximum A dimension. For
all lead styles, the number of chips is determined by the capacitance and
voltage rating.

4. Lead alignment within pin rows shall be within +0.10 (0.004).
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470

TAV/A!

CAP CASE | VOLT CAP CASE | VOLT
87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (UF) TOL CODE |(vDC) 87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (uF) TOL CODE | (VDC)
1 M49470X01105KAN | SM055C105KHN120 | 1.0 |+10%| 5 50 49  |M49470X01187KAN | SM065C187KHN480 | 180 | +10%| 6 50
2 |M49470X01105MAN | SM055C105MHN120 | 1.0 |+20%| 5 50 50 |M49470X01187MAN | SM065C187MHN480 | 180 | +20%| 6 50
3 [M49470X01125KAN | SM055C125KHN120 | 1.2 [+10%| 5 50 51 |M49470X01227KAN | SM065C227KHN480 | 220 | +10%| 6 50
4 |M49470X01125MAN | SM055C125MHN120 | 1.2 [+20%]| 5 50 52 |M49470X01227MAN | SM065C227MHN480 | 220 | +20%| 6 50
5 [M49470X01155KAN | SM055C155KHN240 | 1.5 [+10%| 5 50 53 |M49470X01277KAN | SM065C277KHNG50 | 270 | +10%| 6 50
6 |M49470X01155MAN | SM055C155MHN240 | 1.5 |[+20%| 5 50 54 |M49470X01277MAN | SM065C277MHNG50 | 270 | +20%| 6 50
7 [M49470X01185KAN | SM055C185KHN240 | 1.8 [+10%| 5 50 55 |M49470X01684KBN | SM051C684KHN120 | 0.68 | +10%| 5 | 100
8  |M49470X01185MAN | SM055C185MHN240 | 1.8 |+20%| 5 50 56 |M49470X01684MBN | SM051C684MHN120 | 0.68 | +20%| 5 | 100
9 [M49470X01225KAN | SM055C225KHN240 | 2.2 [+10%| 5 50 57 |M49470X01824KBN | SM051C824KHN240 | 0.82 | +10%| 5 | 100
10 |M49470X01225MAN | SM055C225MHN240 | 2.2 | +20%| 5 50 58 |M49470X01824MBN | SM051C824MHN240 | 0.82 | +20%| 5 | 100
11 [M49470X01275KAN | SM055C275KHN360 | 2.7 [+10%| 5 50 59  |M49470X01105KBN | SM051C105KHN240 | 1.0 |*10%| 5 | 100
12 |M49470X01275MAN | SM055C275MHN360 | 2.7 |+20%| 5 50 60  |M49470X01105MBN | SM051C105MHN240 | 1.0 |+20%| 5 | 100
13 [M49470X01335KAN | SM055C335KHN360 | 3.3 [+10%| 5 50 61  |M49470X01125KBN | SM051C125KHN240 | 1.2 |+10%| 5 | 100
14 |M49470X01335MAN | SM055C335MHN360 | 3.3 |+20%| 5 50 62 |M49470X01125MBN | SM051C125MHN240 | 1.2 |+20%| 5 | 100
15 [M49470X01395KAN | SM055C395KHN480 | 3.9 [+10%| 5 50 63 |M49470X01155KBN | SM051C155KHN360 | 1.5 |+10%| 5 | 100
16 |M49470X01395MAN | SM055C395MHN480 | 3.9 |+20%| 5 50 64 |M49470X01155MBN | SM051C155MHN360 | 1.5 |+20%| 5 | 100
17 [M49470X01475KAN | SM055C475KHN480 | 4.7 [+10%| 5 50 65  |M49470X01185KBN | SM051C185KHN360 | 1.8 |+10%| 5 | 100
18 |M49470X01475MAN | SM055C475MHN480 | 4.7 | +20%| 5 50 66 |M49470X01185MBN | SM051C185MHN360 | 1.8 |+20%| 5 | 100
M49470X01475KAA | SM045C475KHN240 | 4.7 |+10%| 4 50 67 |M49470X01225KBN | SM051C225KHN480 | 2.2 |+10%| 5 | 100
M49470X01475MAA | SM045C475MHN240 | 4.7 |+20% | 4 50 68  |M49470X01225MBN | SM051C225MHN480 | 2.2 |+20%| 5 | 100
19 [M49470X01565KAN | SM055C565KHNG50 | 5.6 [+10%| 5 50 M49470X01225KBA | SM041C225KHN240 | 2.2 |+10%| 4 | 100
20 |M49470X01565MAN | SM055C565MHN650 | 5.6 |+20%| 5 50 M49470X01225MBA | SM041C225MHN240 | 2.2 |+20%| 4 | 100
M49470X01565KAA | SM045C565KHN240 | 5.6 |+10%| 4 50 69  |M49470X01275KBN | SM051C275KHN480 | 2.7 |+10%| 5 | 100
M49470X01565MAA | SM045C565KHN240 | 5.6 |+20% | 4 50 70 |M49470X01275MBN | SM051C275MHN480 | 2.7 |+20%| 5 | 100
21 |M49470X01825KAN | SM045C825KHN360 | 8.2 |+10% | 4 50 71 |M49470X01335KBN | SM051C335KHNGS50 | 3.3 |+10%| 5 | 100
22 |M49470X01825MAN | SM045C825MHN360 | 8.2 | +20%| 4 50 72 |M49470X01335MBN | SM051C335MHNGS50 | 3.3 |+20%| 5 | 100
23 |M49470X01106KAN | SM045C106KHN480 | 10 |+10%| 4 50 M49470X01335KBA | SM041C335KHN240 | 3.3 |+10%| 4 | 100
24 |M49470X01106MAN | SM045C106MHN480 | 10 | +20%| 4 50 M49470X01335MBA | SM041C335MHN240 | 3.3 |+20%| 4 | 100
25 |M49470X01126KAN | SM045C126KHN480 | 12 |+10%| 4 50 73 |M49470X01395KBN | SM041C395KHN360 | 3.9 |+10%| 4 | 100
26 |M49470X01126MAN | SM045C126MHN480 | 12 | +20%| 4 50 74 |M49470X01395MBN | SM041C395MHN360 | 3.9 |+20%| 4 | 100
27 |M49470X01156KAN | SM045C156KHNGS0 | 15 |+10%| 4 50 75 |M49470X01475KBN | SM041C475KHN360 | 4.7 |+10%| 4 | 100
28 |M49470X01156MAN | SM045C156MHN650 | 15 |+20%| 4 50 76 |M49470X01475MBN | SM041C475MHN360 | 4.7 |+20%| 4 | 100
M49470X01156KAA | SMO35C156KHN240 | 15 |+10%| 3 50 77 __|M49470X01565KBN | SM041C565KHN480 | 5.6 |+10%| 4 | 100
M49470X01156MAA | SMO35C156MHN240 | 15 |+20% | 3 50 78 |M49470X01565MBN | SM041C565MHN480 | 5.6 |+20%| 4 | 100
29 |M49470X01186KAN | SMO35C186KHN240 | 18 |+10%| 3 50 79 |M49470X01685KBN | SM041C685KHN480 | 6.8 |+10%| 4 | 100
30 [M49470X01186MAN | SM035C186MHN240 | 18 |+20%| 3 50 80  |M49470X01685MBN | SM041C685MHN480 | 6.8 |+20%| 4 | 100
31 |M49470X01226KAN | SM035C226KHN360 | 22 |+10%| 3 50 81 |M49470X01825KBN | SM041C825KHNGS50 | 8.2 |+10%| 4 | 100
32 |M49470X01226MAN | SM035C226MHN360 | 22 | +20%| 3 50 82 |M49470X01825MBN | SM041C825MHNGS50 | 8.2 |+20%| 4 | 100
33 |M49470X01276KAN | SM035C276KHN360 | 27 |+10%| 3 50 M49470X01825KBA | SM031C825KHN240 | 8.2 |+10%| 3 | 100
34 |M49470X01276MAN | SM035C276MHN360 | 27 |+20%| 3 50 M49470X01825MBA | SM031C825MHN240 | 8.2 |+20%| 3 | 100
35 |M49470X01336KAN | SMO035C336KHN360 | 33 |+10%| 3 50 83  |M49470X01126KBN | SM031C126KHN240 | 12 |+10%| 3 | 100
36 |M49470X01336MAN | SM035C336MHN360 | 33 |+20%| 3 50 84 |M49470X01126MBN | SM031C126MHN240 | 12 |+20%| 3 | 100
37 |M49470X01396KAN | SMO35C396KHN480 | 39 |+10%| 3 50 85  |M49470X01156KBN | SM031C156KHN360 | 15 |+10%| 3 | 100
38 |M49470X01396MAN | SM035C396MHN480 | 39 |+20%| 3 50 86 |M49470X01156MBN | SM031C156MHN360 | 15 |+20%| 3 | 100
39  |M49470X01476KAN | SM035C476KHNGS0 | 47 |+10%| 3 50 87 |M49470X01186KBN | SM031C186KHN360 | 18 |+10%| 3 | 100
40 |M49470X01476MAN | SM035C476MHNG50 | 47 | +20%| 3 50 88 |M49470X01186MBN | SM031C186MHN360 | 18 |+20%| 3 | 100
M49470X01476KAA | SM025C476KHN240 | 47 |+10%| 2 50 89  |M49470X01226KBN | SM031C226KHN480 | 22 |+10%| 3 | 100
M49470X01476MAA | SM025C476MHN240 | 47 |+20% | 2 50 90 |M49470X01226MBN | SM031C226MHN480 | 22 |+20%| 3 | 100
41 |M49470X01686KAN | SMO15C686KHN480 | 68 |+10% | 1 50 91  |M49470X01276KBN | SM031C276KHNG50 | 27 |+10%| 3 | 100
42 |M49470X01686MAN | SM015C686MHN480 | 68 |+20%| 1 50 92 |M49470X01276MBN | SM031C276MHNGS50 | 27 |+20%| 3 | 100
M49470X01686KAA | SM025C686KHN360 | 68 |+10% | 2 50 M49470X01276KBA | SM021C276KHN240 | 27 |+10%| 2 | 100
M49470X01686MAA | SM025C686MHN360 | 68 |+20% | 2 50 M49470X01276MBA | SM021C276MHN240 | 27 |+20%| 2 | 100
43 |M49470X01826KAN | SMO15C826KHN480 | 82 |+10% | 1 50 93 |M49470X01336KBN | SM011C336KHN360 | 33 |+10%| 1 100
44 |M49470X01826MAN | SM015C826MHN480 | 82 | +20%| 1 50 94 |M49470X01336MBN | SM011C336MHN360 | 33 |+20%| 1 100
M49470X01826KAA | SM025C826KHN360 | 82 |+10%| 2 50 M49470X01336KBA | SM021C336KHN240 | 33 |+10%| 2 | 100
M49470X01826MAA | SM025C826MHN360 | 82 |+20% | 2 50 M49470X01336MBA | SM021C336MHN240 | 33 |+20%| 2 | 100
45 |M49470X01107KAN | SMO015C107KHNG50 | 100 |+10% | 1 50 95  |M49470X01396KBN | SM011C396KHN480 | 39 |+10%| 1 100
46 |M49470X01107MAN | SM015C107MHN650 | 100 | +20% | 1 50 96 |M49470X01396MBN | SM011C396MHN480 | 39 |+20%| 1 100
M49470X01107KAA | SM025C107KHN480 | 100 |+10% | 2 50 M49470X01396KBA | SM021C396KHN360 | 39 |[+10%| 2 | 100
M49470X01107MAA | SM025C107MHN480 | 100 | +20% | 2 50 M49470X01396MBA | SM021C396MHN360 | 39 |+20%| 2 | 100
47 |M49470X01157KAN | SM025C157KHNGS0 | 150 |+10% | 2 50 97 |M49470X01476KBN | SM011C476KHN480 | 47 |+10%| 1 100
48  |M49470X01157MAN | SM025C157MHNG50 | 150 | +20% | 2 50 98  |M49470X01476MBN | SM011C476MHN480 | 47 |+20%| 1 100
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470

TAV/A!

CAP CASE | VOLT CAP CASE | VOLT
87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (uF) TOL CODE |(VDC) 87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (uF) TOL CODE |(VDC)
M49470X01476KBA | SM021C476KHN360 | 47 |[+10%| 2 | 100 149 |M49470R01156KCN | SMO12C156KHN360 | 15 |*10%| 1 200
M49470X01476MBA | SM021C476MHN360 | 47 |+20%| 2 | 100 150 [M49470R01156MCN | SMO12C156MHN360 | 15 | +20%| 1 200
99  |M49470X01566KBN | SM011C566KHN650 | 56 |+10%| 1 100 M49470R01156KCA | SM022C156KHN240 | 15 |+10%| 2 | 200
100 [M49470X01566MBN | SMO11C566MHNGS0 | 56 | +20% | 1 100 M49470R01156MCA | SM022C156MHN240 | 15 |+20%| 2 | 200
101 [M49470X01686KBN | SM021C686KHN480 | 68 |+10%| 2 | 100 151 [M49470R01186KCN | SM012C186KHN480 | 18 |+10%| 1 200
102 [M49470X01686MBN | SM021C686MHN480 | 68 |+20%| 2 | 100 152 |M49470R01186MCN | SMO12C186MHN480 | 18 | +20% | 1 200
103 |M49470X01826KBN | SM021C826KHNG50 | 82 |+10%| 2 | 100 M49470R01186KCA | SM022C186KHN360 | 18 |[+10%| 2 | 200
104 |M49470X01826MBN | SM021C826MHNG50 | 82 |+20%| 2 | 100 M49470R01186MCA | SM022C186MHN360 | 18 |+20%| 2 | 200
105 |M49470X01107KBN | SM061C107KHN360 | 100 |+10%| 6 | 100 153 [M49470R01226KCN | SM012C226KHNGS0 | 22 | +10% | 1 200
106 |M49470X01107MBN | SM061C107MHN360 | 100 | +20%| 6 | 100 154 |M49470R01226MCN | SMO12C226MHNGS0 | 22 | +20% | 1 200
107 |M49470X01127KBN | SM061C127KHN360 | 120 |+10%| 6 | 100 M49470R01226KCA | SM022C226KHN360 | 22 |+10%| 2 | 200
108 |M49470X01127MBN | SM061C127MHN360 | 120 | +20%| 6 | 100 M49470R01226MCA | SM022C226MHN360 | 22 |+20%| 2 | 200
109 [M49470X01157KBN | SM061C157KHN480 | 150 |+10%| 6 | 100 155 [M49470R01276KCN | SM012C276KHNGS0 | 27 | +10%| 1 200
110 [M49470X01157MBN | SM061C157MHN480 | 150 | +20%| 6 | 100 156 [M49470R01276MCN | SM012C276MHNGS0 | 27 | +20% | 1 200
111 [M49470X01187KBN | SM061C187KHNG50 | 180 |+10%| 6 | 100 M49470R01276KCA | SM022C276KHN480 | 27 |+10%| 2 | 200
112 |M49470X01187MBN | SM061C187MHNG50 | 180 | +20%| 6 | 100 M49470R01276MCA | SM022C276MHN480 | 27 |+20%| 2 | 200
113 |[M49470R01474KCN | SM052C474KHN240 | 0.47 | +10%| 5 | 200 157 |M49470R01336KCN | SM022C336KHN480 | 33 |+10%| 2 | 200
114 |M49470R01474MCN | SM052C474MHN240 | 0.47 | +20%| 5 | 200 158 |M49470R01336MCN | SM022C336MHN480 | 33 |+20%| 2 | 200
115 |M49470R01564KCN | SM052C564KHN240 | 0.56 | +10%| 5 | 200 159 |M49470R01396KCN | SM022C396KHNGS50 | 39 |+10%| 2 | 200
116 |M49470R01564MCN | SM052C564MHN240 | 0.56 | +20%| 5 | 200 160 [M49470R01396MCN | SM022C396MHNGS50 | 39 |+20%| 2 | 200
117 |M49470R01684KCN | SM052C684KHN360 | 0.68 | +10%| 5 | 200 161 |[M49470R01476KCN | SM062C476KHN240 | 47 |+10%| 6 | 200
118 |M49470R01684MCN | SM052C684MHN360 | 0.68 | +20%| 5 | 200 162 |M49470R01476MCN | SM062C476MHN240 | 47 |+20%| 6 | 200
119 |[M49470R01824KCN | SM052C824KHN360 | 0.82 | +10%| 5 | 200 163 |M49470R01566KCN | SM062C566KHN360 | 56 |+10%| 6 | 200
120 |M49470R01824MCN | SM052C824MHN360 | 0.82 | +20%| 5 | 200 164 |M49470R01566MCN | SM062C566MHN360 | 56 |+20%| 6 | 200
121 [M49470R01105KCN | SM052C105KHN480 | 1.0 |*10%| 5 | 200 165 |M49470R01686KCN | SM062C686KHN360 | 68 |+10%| 6 | 200
122 |M49470R01105MCN | SM052C105MHN480 | 1.0 |+20%| 5 | 200 166 |M49470R01686MCN | SM062C686MHN360 | 68 |+20%| 6 | 200
M49470R01105KCA | SM042C105KHN120 | 1.0 [+10%| 4 | 200 167 |M49470R01826KCN | SM062C826KHN480 | 82 |+10%| 6 | 200
M49470R01105MCA | SM042C105MHN120 | 1.0 |+20%| 4 | 200 168 |M49470R01826MCN | SM062C826MHN480 | 82 |+20%| 6 | 200
123 |M49470R01125KCN | SM052C125KHN480 | 1.2 |*10%| 5 | 200 169 |M49470R01107KCN | SM062C107KHNG50 | 100 | +10%| 6 | 200
124 |M49470R01125MCN | SM052C125MHN480 | 1.2 |+20%| 5 | 200 170 [M49470R01107MCN | SM062C107MHNG50 | 100 | +20%| 6 | 200
M49470R01125KCA | SM042C125KHN240 | 1.2 |+10%| 4 | 200 171 |M49470R01127KCN | SM062C127KHNG50 | 120 | +10%| 6 | 200
M49470R01125MCA | SM042C125MHN240 | 1.2 |+20% | 4 | 200 172 |M49470R01127MCN | SM062C127MHNG50 | 120 | +20%| 6 | 200
125 |M49470R01155KCN | SM052C155KHNGS50 | 1.5 |*10%| 5 | 200 173 |M49470Q01154KEN | SM057C154KHN120 | 0.15 | *10%| 5 | 500
126 |M49470R01155MCN | SM052C155MHNGS50 | 1.5 |+20%| 5 | 200 174 |M49470Q01154MEN | SM057C154MHN120 | 0.15 | +20%| 5 | 500
M49470R01155KCA | SM042C155KHN240 | 1.5 [+10%| 4 | 200 175 |M49470Q01184KEN | SM057C184KHN240 | 0.18 | +10%| 5 | 500
M49470R01155MCA | SM042C155MHN240 | 1.5 |+20%| 4 | 200 176 |M49470Q01184MEN | SM057C184MHN240 | 0.18 | +20%| 5 | 500
127 |M49470R01185KCN | SM042C185KHN360 | 1.8 |+10%| 4 | 200 177 |M49470Q01224KEN | SM057C224KHN240 | 0.22 | +10%| 5 | 500
128 |M49470R01185MCN | SM042C185MHN360 | 1.8 |+20%| 4 | 200 178 |M49470Q01224MEN | SM057C224MHN240 | 0.22 | +20%| 5 | 500
129 |M49470R01225KCN | SM042C225KHN360 | 2.2 |+10%| 4 | 200 179 |M49470Q01274KEN | SM057C274KHN240 | 0.27 | +10%| 5 | 500
130 [M49470R01225MCN | SM042C225MHN360 | 2.2 |+20%| 4 | 200 180 |M49470Q01274MEN | SM057C274MHN240 | 0.27 | +20%| 5 | 500
131 [M49470R01275KCN | SM042C275KHN480 | 2.7 |+10%| 4 | 200 181 [M49470Q01334KEN | SM057C334KHN360 | 0.33 |+10%| 5 | 500
132 |M49470R01275MCN | SM042C275MHN480 | 2.7 | +20%| 4 | 200 182 |M49470Q01334MEN | SM057C334MHN360 | 0.33 | +20%| 5 | 500
133 |[M49470R01335KCN | SM042C335KHN480 | 3.3 |+10%| 4 | 200 183 |M49470Q01394KEN | SM057C394KHN360 | 0.39 |+10%| 5 | 500
134 |M49470R01335MCN | SM042C335MHN480 | 3.3 |+20%| 4 | 200 184 |M49470Q01394MEN | SM057C394MHN360 | 0.39 | +20%| 5 | 500
135 |M49470R01395KCN | SM042C395KHNGS50 | 3.9 |+10%| 4 | 200 185 |M49470Q01474KEN | SM057C474KHN360 | 0.47 |+10%| 5 | 500
136 [M49470R01395MCN | SM042C395MHNG50 | 3.9 |+20%| 4 | 200 186 |M49470Q01474MEN | SM057C474MHN360 | 0.47 | +20%| 5 | 500
M49470R01395KCA | SM032C395KHN240 | 3.9 |+10%| 3 | 200 187 |M49470Q01564KEN | SM057C564KHN480 | 0.56 | +10%| 5 | 500
M49470R01395MCA | SM032C395MHN240 | 3.9 |+20%| 3 | 200 188 |M49470Q01564MEN | SM057C564MHN480 | 0.56 | +20%| 5 | 500
137 |[M49470R01475KCN | SM032C475KHN240 | 4.7 |+10%| 3 | 200 M49470Q01564KEA | SM047C564KHN240 | 0.56 |+10% | 4 | 500
138 |[M49470R01475MCN | SM032C475MHN240 | 4.7 |+20%| 3 | 200 M49470Q01564MEA | SM047C564MHN240 | 0.56 | +20% | 4 | 500
139 |[M49470R01565KCN | SM032C565KHN240 | 5.6 |+10%| 3 | 200 189 |M49470Q01684KEN | SM057C684KHNG50 | 0.68 | +10%| 5 | 500
140 |M49470R01565MCN | SM032C565MHN240 | 5.6 |+20%| 3 | 200 190 [M49470Q01684MEN | SM057C684MHNG50 | 0.68 | +20%| 5 | 500
141 |M49470R01685KCN | SM032C685KHN360 | 6.8 |+10%| 3 | 200 M49470Q01684KEA | SM047C684KHN360 | 0.68 | +10% | 4 | 500
142 |M49470R01685MCN | SM032C685MHN360 | 6.8 | +20%| 3 | 200 M49470Q01684MEA | SM047C684MHN360 | 0.68 | +20% | 4 | 500
143 |M49470R01825KCN | SM032C825KHN360 | 8.2 |+10%| 3 | 200 191 [M49470Q01105KEN | SM047C105KHN360 | 1.0 |*10%| 4 | 500
144 |M49470R01825MCN | SM032C825MHN360 | 8.2 |+20%| 3 | 200 192 |M49470Q01105MEN | SM047C105MHN360 | 1.0 |+20%| 4 | 500
145 |M49470R01106KCN | SM032C106KHN480 | 10 |+10%| 3 | 200 193 |M49470Q01125KEN | SM047C125KHN360 | 1.2 |+10%| 4 | 500
146 |M49470R01106MCN | SM032C106MHN480 | 10 |+20%| 3 | 200 194 |M49470Q01125MEN | SM047C125MHN360 | 1.2 |+20%| 4 | 500
147 |M49470R01126KCN | SM032C126KHNGS50 | 12 |+10%| 3 | 200 195 |M49470Q01155KEN | SM047C155KHN480 | 1.5 |+10%| 4 | 500
148 |M49470R01126MCN | SM032C126MHNG50 | 12 |+20%| 3 | 200 196 |M49470Q01155MEN | SM047C155MHN480 | 1.5 |+20%| 4 | 500
M49470R01126KCA | SM022C126KHN240 | 12 |+10%| 2 | 200 197 |M49470Q01185KEN | SM047C185KHNG50 | 1.8 |+10%| 4 | 500
M49470R01126MCA | SM022C126MHN240 | 12 [+20%| 2 | 200 198 [M49470Q01185MEN | SM047C185MHNG50 | 1.8 | +20% | 4 | 500
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470

TAV/A!

CAP CASE | VOLT CAP CASE | VOLT
87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (uF) TOL CODE |(VDC) 87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (uF) TOL CODE |(VDC)

M49470Q01185KEA | SM037C185KHN240 | 1.8 |+10%| 3 | 500 247 |M49470X01185KAJ | SM055C185KHJ240 | 1.8 |+10%| 5 50

M49470Q01185MEA | SM037C185MHN240 | 1.8 |+20%| 3 | 500 248 |M49470X01185MAJ | SM055C185MHJ240 | 1.8 |+20%| 5 50
199 |M49470Q01275KEN | SM037C275KHN360 | 2.7 |+10%| 3 | 500 249 |M49470X01225KAJ | SM055C225KHJ240 | 2.2 |+10%| 5 50
200 |M49470Q01275MEN | SM037C275MHN360 | 2.7 |+20%| 3 | 500 250 [M49470X01225MAJ | SM055C225MHJ240 | 2.2 | +20%| 5 50
201 |M49470Q01335KEN | SM037C335KHN360 | 3.3 |+10%| 3 | 500 251 |M49470X01275KAJ | SM055C275KHJ360 | 2.7 |+10%| 5 50
202 |M49470Q01335MEN | SM037C335MHN360 | 3.3 |+20%| 3 | 500 252 |M49470X01275MAJ | SM055C275MHJ360 | 2.7 | +20%| 5 50
203 |M49470Q01395KEN | SM037C395KHN360 | 3.9 |+10%| 3 | 500 253 |M49470X01335KAJ | SM055C335KHJ360 | 3.3 |+10%| 5 50
204 |M49470Q01395MEN | SM037C395MHN360 | 3.9 |+20%| 3 | 500 254 |M49470X01335MAJ | SM055C335MHJ360 | 3.3 |+20%| 5 50
205 |M49470Q01475KEN | SMO037C475KHN480 | 4.7 |+10%| 3 | 500 255 | M49470X01395KAJ | SM055C395KHJ480 | 3.9 |+10%| 5 50
206 [M49470Q01475MEN | SM037C475MHN480 | 4.7 |+20%| 3 | 500 256 |M49470X01395MAJ | SM055C395MHJ480 | 3.9 |+20%| 5 50
207 |M49470Q01565KEN | SM037C565KHNG50 | 5.6 |+10%| 3 | 500 257 |M49470X01475KAJ | SM055C475KHJ480 | 4.7 |+10%| 5 50
208 |M49470Q01565MEN | SM037C565MHNGS50 | 5.6 |+20%| 3 | 500 258 |M49470X01475MAJ | SM055C475MHJ480 | 4.7 | +20%| 5 50

M49470Q01565KEA | SM027C565KHN240 | 5.6 |+10%| 2 | 500 M49470X01475KAC | SM045C475KHJ240 | 4.7 |+10% | 4 50

M49470Q01565MEA | SM027C565MHN240 | 5.6 |+20%| 2 | 500 M49470X01475MAC | SM045C475MHJ240 | 4.7 |+20% | 4 50
209 |M49470Q01825KEN | SMO17C825KHN480 | 8.2 | +10% | 1 500 259 | M49470X01565KAJ | SM055C565KHJ650 | 5.6 |+10%| 5 50
210 [M49470Q01825MEN | SM017C825MHN480 | 8.2 | +20% | 1 500 260 [M49470X01565MAJ | SM055C565MHJ650 | 5.6 |+20%| 5 50

M49470Q01825KEA | SM027C825KHN360 | 8.2 |+10%| 2 | 500 M49470X01565KAC | SM045C565KHJ240 | 5.6 |+10%| 4 50

M49470Q01825MEA | SM027C825MHN360 | 8.2 |+20% | 2 | 500 M49470X01565MAC | SM045C565MHJ240 | 5.6 |+10%| 4 50
211 |M49470Q01106KEN |SMO17C106KHN480 | 10 |*10%| 1 500 261 |M49470X01685KAJ | SM045C685KHJ360 | 6.8 |+10% | 4 50
212 |M49470Q01106MEN | SMO17C106MHN480 | 10 | +20% | 1 500 262 |M49470X01685MAJ | SM045C685MHJ360 | 6.8 | +20%| 4 50

M49470Q01106KEA | SM027C106KHN360 | 10 |+10%| 2 | 500 263 |M49470X01825KAJ | SM045C825KHJ360 | 8.2 |+10% | 4 50

M49470Q01106MEA | SM027C106MHN360 | 10 |+20%| 2 | 500 264 |M49470X01825MAJ | SM045C825MHJ360 | 8.2 | +20%| 4 50
213 |M49470Q01126KEN | SMO17C126KHNGS0 | 12 | +10%| 1 500 265 |M49470X01106KAJ | SM045C106KHJ480 | 10 |+10%| 4 50
214 |M49470Q01126MEN | SMO17C126MHNGS0 | 12 | +20% | 1 500 266 [M49470X01106MAJ | SM045C106MHJ480 | 10 |+20%| 4 50

M49470Q01126KEA | SM027C126KHN480 | 12 |+10%| 2 | 500 267 |M49470X01126KAJ | SM045C126KHJ480 | 12 |+10%| 4 50

M49470Q01126MEA | SM027C126MHN480 | 12 |+20%| 2 | 500 268 |M49470X01126MAJ | SM045C126MHJ480 | 12 |+20%| 4 50
215 |M49470Q01186KEN | SMO027C186KHNGS0 | 18 |+10%| 2 | 500 269 |M49470X01156KAJ | SM045C156KHJ650 | 15 |+10%| 4 50
216 |M49470Q01186MEN | SM027C186MHNG50 | 18 |+20%| 2 | 500 270 [M49470X01156MAJ | SM045C156MHJ650 | 15 |+20%| 4 50
217 |M49470Q01276KEN | SM067C276KHN360 | 27 |+10%| 6 | 500 M49470X01156KAC | SM035C156KHJ240 | 15 |+10%| 3 50
218 |M49470Q01276MEN | SM067C276MHN360 | 27 |+20%| 6 | 500 M49470X01156MAC | SM035C156MHJ240 | 15 |+20%| 3 50
219 |M49470Q01336KEN | SM067C336KHN480 | 33 |+10%| 6 | 500 271 |M49470X01186KAJ |SMO035C186KHJ240 | 18 |+10%| 3 50
220 |M49470Q01336MEN | SM067C336MHN480 | 33 |+20%| 6 | 500 272 |M49470X01186MAJ | SM035C186MHJ240 | 18 |+20%| 3 50
221 |M49470Q01396KEN | SM067C396KHNG50 | 39 |+10%| 6 | 500 273 |M49470X01226KAJ | SM035C226KHJ360 | 22 |+10%| 3 50
222 |M49470Q01396MEN | SM067C396MHNG50 | 39 |+20%| 6 | 500 274 |M49470X01226MAJ | SM035C226MHJ360 | 22 |+20%| 3 50
223 |M49470X01685KAN | SM045C685KHN360 | 6.8 |+10% | 4 50 275 |M49470X01276KAJ | SM035C276KHJ360 | 27 |+10%| 3 50
224 |M49470X01685MAN | SM045C685MHN360 | 6.8 | +20%| 4 50 276 |M49470X01276MAJ | SM035C276MHJ360 | 27 |+20%| 3 50
225 |M49470X01566KAN | SMO15C566KHN360 | 56 | +10% | 1 50 277 _|M49470X01336KAJ | SM035C336KHJ360 | 33 |+10%| 3 50
226 |M49470X01566MAN | SMO15C566MHN360 | 56 | +20% | 1 50 278 |M49470X01336MAJ | SM035C336MHJ360 | 33 |+20%| 3 50

M49470X01566KAA | SM025C566KHN240 | 56 |+10% | 2 50 279 |M49470X01396KAJ | SM035C396KHJ480 | 39 |+10%| 3 50

M49470X01566MAA | SM025C566MHN240 | 56 | +20% | 2 50 280 [M49470X01396MAJ | SM035C396MHJ480 | 39 |+20%| 3 50
227 |M49470X01127KAN | SM025C127KHN480 | 120 |+10% | 2 50 281 |M49470X01476KAJ | SM035C476KHJ650 | 47 |+10%| 3 50
228 |M49470X01127MAN | SM025C127MHN480 | 120 | +20%| 2 50 282 |M49470X01476MAJ | SM035C476MHJ650 | 47 |+20%| 3 50
229 |M49470X01106KBN |SMO31C106KHN240 | 10 |+10%| 3 | 100 M49470X01476KAC | SM025C476KHJ240 | 47 |+10%| 2 50
230 |M49470X01106MBN | SM031C106MHN240 | 10 |+20%| 3 | 100 M49470X01476MAC | SM025C476MHJ240 | 47 |+20%| 2 50
231 |M49470Q01824KEN | SM047C824KHN360 | 0.82 | +10% | 4 | 500 283 |M49470X01566KAJ | SMO15C566KHJ360 | 56 | +10%| 1 50
232 |M49470Q01824MEN | SM047C824MHN360 | 0.82 | +20%| 4 | 500 284 |M49470X01566MAJ | SMO15C566MHJ360 | 56 | +20% | 1 50
233 |M49470Q01225KEN | SM037C225KHN240 | 2.2 |+10%| 3 | 500 M49470X01566KAC | SM025C566KHJ240 | 56 |+10% | 2 50
234 |M49470Q01225MEN | SM037C225MHN240 | 2.2 |+20%| 3 | 500 M49470X01566MAC | SM025C566MHJ240 | 56 | +20% | 2 50
235 |M49470Q01685KEN | SMO17C685KHN480 | 6.8 | +10% | 1 500 285 |M49470X01686KAJ | SMO15C686KHJ480 | 68 |+10% | 1 50
236 |M49470Q01685MEN | SMO17C685MHN480 | 6.8 | +20% | 1 500 286 |M49470X01686MAJ | SMO15C686MHJ480 | 68 | +20% | 1 50

M49470Q01685KEA | SM027C685KHN240 | 6.8 |+10%| 2 | 500 M49470X01686KAC | SM025C686KHJ360 | 68 |+10% | 2 50

M49470Q01685MEA | SM027C685MHN240 | 6.8 |+20% | 2 | 500 M49470X01686MAC | SM025C686MHJ360 | 68 |+20% | 2 50
237 |M49470Q01156KEN | SM027C156KHNG50 | 15 |+10%| 2 | 500 287 |M49470X01826KAJ | SMO15C826KHJ480 | 82 |+10%| 1 50
238 |M49470Q01156MEN | SM027C156MHNG50 | 15 |+20%| 2 | 500 288 |M49470X01826MAJ | SMO15C826MHJ480 | 82 | +20% | 1 50
239 |M49470Q01226KEN | SM067C226KHN360 | 22 |+10%| 6 | 500 M49470X01826KAC | SM025C826KHJ360 | 82 |+10%| 2 50
240 |M49470Q01226MEN | SM067C226MHN360 | 22 |+20%| 6 | 500 M49470X01826MAC | SM025C826MHJ360 | 82 |+20% | 2 50
241 |M49470X01105KAJ | SM055C105KHJ120 | 1.0 |+10%| 5 50 289 |M49470X01107KAJ | SMO15C107KHJ650 | 100 | +10% | 1 50
242 |M49470X01105MAJ | SM055C105MHJ120 | 1.0 |+20%| 5 50 290 |M49470X01107MAJ | SMO15C107MHJ650 | 100 | +20% | 1 50
243 |M49470X01125KAJ | SM055C125KHJ120 | 1.2 |+10%| 5 50 M49470X01107KAC | SM025C107KHJ480 | 100 | +10% | 2 50
244 |M49470X01125MAJ | SM055C125MHJ120 | 1.2 |+20%| 5 50 M49470X01107MAC | SM025C107MHJ480 | 100 | +20% | 2 50
245 |M49470X01155KAJ | SM055C155KHJ240 | 1.5 |+10%| 5 50 291 |M49470X01127KAJ | SM025C127KHJ480 | 120 |+10% | 2 50
246 |M49470X01155MAJ | SM055C155MHJ240 | 1.5 | +20%| 5 50 292 |M49470X01127MAJ | SM025C127MHJ480 | 120 | +20% | 2 50
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470

TAV/A!

CAP CASE | VOLT CAP CASE | VOLT
87106- |MIL-PRF-49470 PIN | AVX PART NUMBER () TOL CODE |(vDC) 87106- |MIL-PRF-49470 PIN | AVX PART NUMBER (F) TOL CODE |(VDC)
293 |M49470X01157KAJ | SM025C157KHJ650 | 150 |+10% | 2 50 M49470X01396KBC | SM021C396KHJ360 | 39 |[+10%| 2 | 100
294 |M49470X01157MAJ | SM025C157MHJ650 | 150 | +20% | 2 50 M49470X01396MBC | SM021C396MHJ360 | 39 |+20%| 2 | 100
295 |M49470X01187KAJ |SM065C187KHJ480 | 180 |+10%| 6 50 345 |M49470X01476KBJ | SMO11C476KHJ480 | 47 |+10%| 1 100
296 |M49470X01187MAJ | SM065C187MHJ480 | 180 | +20%| 6 50 346 |M49470X01476MBJ | SMO11C476MHJ480 | 47 |+20%| 1 100
297 |M49470X01227KAJ | SM065C227KHJ480 | 220 |+10%| 6 50 M49470X01476KBC | SM021C476KHJ360 | 47 |+10%| 2 | 100
298 |M49470X01227MAJ | SM065C227MHJ480 | 220 | +20%| 6 50 M49470X01476MBC | SM021C476MHJ360 | 47 |[+20%| 2 | 100
299 |M49470X01277KAJ | SM065C277KHJ650 | 270 |+10%| 6 50 347 |M49470X01566KBJ | SMO11C566KHJ650 | 56 | *10% | 1 100
300 | M49470X01277MAJ | SM065C277MHJ650 | 270 |+20% | 6 50 348 |M49470X01566MBJ | SMO11C566MHJ650 | 56 | +20% | 1 100
301 |M49470X01684KBJ | SM051C684KHJ120 | 0.68 | +10%| 5 | 100 349 |M49470X01686KBJ | SM021C686KHJ480 | 68 |+10%| 2 | 100
302 |M49470X01684MBJ | SM051C684MHJ120 | 0.68 | +20% | 5 | 100 350 | M49470X01686MBJ | SM021C686MHJ480 | 68 |+20%| 2 | 100
303 | M49470X01824KBJ | SM051C824KHJ240 | 0.82 | +10%| 5 | 100 351 |M49470X01826KBJ | SM021C826KHJ650 | 82 |+10%| 2 | 100
304 |M49470X01824MBJ | SM051C824MHJ240 | 0.82 | +20% | 5 | 100 352 | M49470X01826MBJ | SM021C826MHJ650 | 82 |+20%| 2 | 100
305 |M49470X01105KBJ | SM051C105KHJ240 | 1.0 |+10%| 5 | 100 353 |M49470X01107KBJ |SM061C107KHJ360 | 100 |+10%| 6 | 100
306 |M49470X01105MBJ | SM051C105MHJ240 | 1.0 |+20%| 5 | 100 354 |M49470X01107MBJ | SM061C107MHJ360 | 100 |+20% | 6 | 100
307 |M49470X01125KBJ | SM051C125KHJ240 | 1.2 |+10%| 5 | 100 355 | M49470X01127KBJ | SM061C127KHJ360 | 120 |+10%| 6 | 100
308 |M49470X01125MBJ | SM051C125MHJ240 | 1.2 |+20%| 5 | 100 356 |M49470X01127MBJ | SM061C127MHJ360 | 120 |+20%| 6 | 100
309 |M49470X01155KBJ | SM051C155KHJ360 | 1.5 |+10%| 5 | 100 357 |M49470X01157KBJ | SM061C157KHJ480 | 150 |+10%| 6 | 100
310 |M49470X01155MBJ | SM051C155MHJ360 | 1.5 |+20%| 5 | 100 358 | M49470X01157MBJ | SMO61C157MHJ480 | 150 |+20%| 6 | 100
311 |M49470X01185KBJ | SM051C185KHJ360 | 1.8 |+10%| 5 | 100 359 |M49470X01187KBJ |SMO061C187KHJ650 | 180 |+10%| 6 | 100
312 |M49470X01185MBJ | SM051C185MHJ360 | 1.8 |+20%| 5 | 100 360 |M49470X01187MBJ | SM061C187MHJ650 | 180 |+20% | 6 | 100
313 |M49470X01225KBJ | SM051C225KHJ480 | 2.2 |+10%| 5 | 100 361 |M49470R01474KCJ | SM052C474KHJ240 | 0.47 |+10%| 5 | 200
314 |M49470X01225MBJ | SM051C225MHJ480 | 2.2 |+20%| 5 | 100 362 |M49470R01474MCJ | SM052C474MHJ240 | 0.47 |+20% | 5 | 200
M49470X01225KBC | SM041C225KHJ240 | 2.2 |+10%| 4 | 100 363 |M49470R01564KCJ | SM052C564KHJ240 | 0.56 | +10% | 5 | 200
M49470X01225MBC | SM041C225MHJ240 | 2.2 |+20%| 4 | 100 364 |M49470R01564MCJ | SM052C564MHJ240 | 0.56 | +20% | 5 | 200
315 |M49470X01275KBJ | SM051C275KHJ480 | 2.7 |+10%| 5 | 100 365 |M49470R01684KCJ | SM052C684KHJ360 | 0.68 | +10% | 5 | 200
316 |M49470X01275MBJ | SM051C275MHJ480 | 2.7 |+20%| 5 | 100 366 |M49470R01684MCJ | SM052C684MHJ360 | 0.68 | +20% | 5 | 200
317 |M49470X01335KBJ | SM051C335KHJ650 | 3.3 |+10%| 5 | 100 367 |M49470R01824KCJ | SM052C824KHJ360 | 0.82 | +10% | 5 | 200
318 |M49470X01335MBJ | SM051C335MHJ650 | 3.3 |+20%| 5 | 100 368 |M49470R01824MCJ | SM052C824MHJ360 | 0.82 | +20% | 5 | 200
M49470X01335KBC | SM041C335KHJ240 | 3.3 |+10%| 4 | 100 369 |M49470R01105KCJ | SM052C105KHJ480 | 1.0 |+10%| 5 | 200
M49470X01335MBC | SM041C335MHJ240 | 3.3 |+20%| 4 | 100 370 |M49470R01105MCJ | SM052C105MHJ480 | 1.0 |+20%| 5 | 200
319  |M49470X01395KBJ | SM041C395KHJ360 | 3.9 |+10%| 4 | 100 M49470R01105KCC | SM042C105KHJ120 | 1.0 [+10%| 4 | 200
320 |M49470X01395MBJ | SM041C395MHJ360 | 3.9 |+20%| 4 | 100 M49470R01105MCC | SM042C105MHJ120 | 1.0 |+20% | 4 | 200
321 |M49470X01475KBJ | SM041C475KHJ360 | 4.7 |+10%| 4 | 100 371 |M49470R01125KCJ | SM052C125KHJ480 | 1.2 |+10%| 5 | 200
322 |M49470X01475MBJ | SM041C475MHJ360 | 4.7 |+20%| 4 | 100 372 |M49470R01125MCJ | SM052C125MHJ480 | 1.2 |+20%| 5 | 200
323 |M49470X01565KBJ | SM041C565KHJ480 | 5.6 |+10%| 4 | 100 M49470R01125KCC | SM042C125KHJ240 | 1.2 |+10%| 4 | 200
324 |M49470X01565MBJ | SM041C565MHJ480 | 5.6 |+20%| 4 | 100 M49470R01125MCC | SM042C125MHJ240 | 1.2 |+20% | 4 | 200
325 |M49470X01685KBJ | SM041C685KHJ480 | 6.8 |+10%| 4 | 100 373 |M49470R01155KCJ | SM052C155KHJ650 | 1.5 |+10%| 5 | 200
326 |M49470X01685MBJ | SM041C685MHJ480 | 6.8 |+20% | 4 | 100 374 |M49470R01155MCJ | SM052C155MHJ650 | 1.5 |+20%| 5 | 200
327 |M49470X01825KBJ | SM041C825KHJ650 | 8.2 |+10%| 4 | 100 M49470R01155KCC | SM042C155KHJ230 | 1.5 [+10%| 4 | 200
328 |M49470X01825MBJ | SM041C825MHJ650 | 8.2 |+20% | 4 | 100 M49470R01155MCC | SM042C155MHJ230 | 1.5 |+20%| 4 | 200
M49470X01825KBC | SM031C825KHJ240 | 8.2 |+10%| 3 | 100 375 |M49470R01185KCJ | SM042C185KHJ360 | 1.8 |+10%| 4 | 200
M49470X01825MBC | SM031C825MHJ240 | 8.2 |+20% | 3 | 100 376 |M49470R01185MCJ | SM042C185MHJ360 | 1.8 |+20% | 4 | 200
329 |M49470X01106KBJ |SMO031C106KHJ240 | 10 |+10%| 3 | 100 377 _|M49470R01225KCJ | SM042C225KHJ360 | 2.2 |+10%| 4 | 200
330 |M49470X01106MBJ | SM031C106MHJ240 | 10 |+20%| 3 | 100 378 |M49470R01225MCJ | SM042C225MHJ360 | 2.2 |+20% | 4 | 200
331 |M49470X01126KBJ | SMO031C126KHJ240 | 12 |+10%| 3 | 100 379 |M49470R01275KCJ | SM042C275KHJ480 | 2.7 |+10%| 4 | 200
332 |M49470X01126MBJ | SM031C126MHJ240 | 12 |+20%| 3 | 100 380 |M49470R01275MCJ | SM042C275MHJ480 | 2.7 |+20%| 4 | 200
333 |M49470X01156KBJ | SM031C156KHJ360 | 15 |+10%| 3 | 100 381 |M49470R01335KCJ | SM042C335KHJ480 | 3.3 |+10%| 4 | 200
334 |M49470X01156MBJ | SMO31C156MHJ360 | 15 |+20%| 3 | 100 382 |M49470R01335MCJ | SM042C335MHJ480 | 3.3 |+20%| 4 | 200
335 |M49470X01186KBJ |SMO031C186KHJ360 | 18 |+10%| 3 | 100 383 |M49470R01395KCJ | SM042C395KHJ650 | 3.9 |+10%| 4 | 200
336 |M49470X01186MBJ | SM031C186MHJ360 | 18 |+20%| 3 | 100 384 |M49470R01395MCJ | SM042C395MHJ650 | 3.9 |+20% | 4 | 200
337 |M49470X01226KBJ | SM031C226KHJ480 | 22 |+10%| 3 | 100 M49470R01395KCC | SM032C395KHJ240 | 3.9 |+10%| 3 | 200
338 |M49470X01226MBJ | SM031C226MHJ480 | 22 |+20%| 3 | 100 M49470R01395MCC | SM032C395MHJ240 | 3.9 |+20%| 3 | 200
339 |M49470X01276KBJ | SM031C276KHJ650 | 27 |+10%| 3 | 100 385 |M49470R01475KCJ | SM032C475KHJ240 | 4.7 |+10%| 3 | 200
340 | M49470X01276MBJ | SM031C276MHJ650 | 27 |+20%| 3 | 100 386 |M49470R01475MCJ | SM032C475MHJ240 | 4.7 |+20%| 3 | 200
M49470X01276KBC | SM021C276KHJ240 | 27 |[+10%| 2 | 100 387 |M49470R01565KCJ | SM032C565KHJ240 | 5.6 |+10%| 3 | 200
M49470X01276MBC | SM021C276MHJ240 | 27 |+20%| 2 | 100 388 |M49470R01565MCJ | SM032C565MHJ240 | 5.6 |+20% | 3 | 200
341 |M49470X01336KBJ | SMO11C336KHJ360 | 33 |+10%| 1 100 389 |M49470R01685KCJ | SM032C685KHJ360 | 6.8 |+10%| 3 | 200
342 |M49470X01336MBJ | SMO11C336MHJ360 | 33 |+20% | 1 100 390 |M49470R01685MCJ | SM032C685MHJ360 | 6.8 | +20%| 3 | 200
M49470X01336KBC | SM021C336KHJ240 | 33 |+10%| 2 | 100 391 |M49470R01825KCJ | SM032C825KHJ360 | 8.2 |+10%| 3 | 200
M49470X01336MBC | SM021C336MHJ240 | 33 |+20%| 2 | 100 392 |M49470R01825MCJ | SM032C825MHJ360 | 8.2 |+20% | 3 | 200
343 |M49470X01396KBJ | SMO11C396KHJ480 | 39 |*10%| 1 100 393 |M49470R01106KCJ | SM032C106KHJ480 | 10 |+10%| 3 | 200
344 |M49470X01396MBJ | SMO11C396MHJ480 | 39 |=20% | 1 100 394 |M49470R01106MCJ | SM032C106MHJ480 | 10 |+20%| 3 | 200
A '(
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles MIL-PRF-49470
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CAP CASE | VOLT CAP CASE | VOLT
87106- | MIL-PRF-49470 PIN | AVX PART NUMBER () TOL CODE | (vDC) 87106- | MIL-PRF-49470 PIN | AVX PART NUMBER (F) TOL CODE| (VDC)

395 | M49470R01126KCJ | SM032C126KHJ650 | 12 | +10%| 3 | 200 443 | M49470Q01125KEJ | SM047C125KHJ360 | 1.2 | +10%| 4 | 500
396 | M49470R01126MCJ | SM032C126MHJ650 | 12 | +20%| 3 | 200 444 | M49470Q01125MEJ | SM047C125MHJ360 | 1.2 | +20%| 4 | 500

M49470R01126KCC | SM022C126KHJ240 | 12 | +10%| 2 | 200 445 | M49470Q01155KEJ | SM047C155KHJ480 | 1.5 | +10%| 4 | 500

M49470R01126MCC | SM022C126MHJ240 | 12 | +20%| 2 | 200 446 | M49470Q01155MEJ | SM047C155MHJ480 | 1.5 | +20%| 4 | 500
397 | M49470R01156KCJ | SMO12C156KHJ360 | 15 | +10%| 1 200 447 | M49470Q01185KEJ | SM047C185KHJ650 | 1.8 | =10%| 4 | 500
398 | M49470R01156MCJ | SMO12C156MHJ360 | 15 | +20%| 1 200 448 | M49470Q01185MEJ | SM047C185MHJ650 | 1.8 | +20%| 4 | 500

M49470R01156KCC | SM022C156KHJ240 | 15 | +10%| 2 | 200 M49470Q01185KEC | SM037C185KHJ240 | 1.8 | +10%| 3 | 500

M49470R01156MCC | SM022C156MHJ240 | 15 | +20%| 2 | 200 M49470Q01185MEC | SM037C185MHJ240 | 1.8 | +20%| 3 | 500
399 | M49470R01186KCJ | SMO12C186KHJ480 | 18 | +10%| 1 200 449 | M49470Q01225KEJ | SM037C225KHJ240 | 2.2 | +10%| 3 | 500
400 | M49470R01186MCJ | SMO12C186MHJ480 | 18 | +20%| 1 200 450 | M49470Q01225MEJ | SM037C225MHJ240 | 2.2 | +20%| 3 | 500

M49470R01186KCC | SM022C186KHJ360 | 18 | +10%| 2 | 200 451 | M49470Q01275KEJ | SM037C275KHJ360 | 2.7 | +10%| 3 | 500

M49470R01186MCC | SM022C186MHJ360 | 18 | +20%| 2 | 200 452 | M49470Q01275MEJ | SM037C275MHJ360 | 2.7 | +20%| 3 | 500
401 | M49470R01226KCJ | SMO12C226KHJ650 | 22 | +10%| 1 200 453 |M49470Q01335KEJ | SM037C335KHJ360 | 3.3 | +10%| 3 | 500
402 | M49470R01226MCJ | SMO12C226MHJ650 | 22 | +20%| 1 200 454 | M49470Q01335MEJ | SM037C335MHJ360 | 3.3 | +20%| 3 | 500

M49470R01226KCC | SM022C226KHJ360 | 22 | +10%| 2 | 200 455 |M49470Q01395KEJ | SM037C395KHJ360 | 3.9 | +10%| 3 | 500

M49470R01226MCC | SM022C226MHJ360 | 22 | +20%| 2 | 200 456 | M49470Q01395MEJ | SM037C395MHJ360 | 3.9 | +20%| 3 | 500
403 | M49470R01276KCJ | SM012C276KHJ650 | 27 | +10%| 1 200 457 | M49470Q01475KEJ | SM037C475KHJ480 | 4.7 | +10%| 3 | 500
404 | M49470R01276MCJ | SMO12C276MHJ650 | 27 | +20%| 1 200 458 | M49470Q01475MEJ | SM037C475MHJ480 | 4.7 | +20%| 3 | 500

M49470R01276KCC | SM022C276KHJ480 | 27 | +10%| 2 | 200 459 |M49470Q01565KEJ | SM037C565KHJ650 | 5.6 | +10%| 3 | 500

M49470R01276MCC | SM022C276MHJ480 | 27 | +20%| 2 | 200 460 | M49470Q01565MEJ | SM037C565MHJ650 | 5.6 | +20%| 3 | 500
405 | M49470R01336KCJ | SM022C336KHJ480 | 33 | +10%| 2 | 200 M49470Q01565KEC | SM027C565KHJ240 | 5.6 | =10%| 2 | 500
406 | M49470R01336MCJ | SM022C336MHJ480 | 33 | +20%| 2 | 200 M49470Q01565MEC | SM027C565MHJ240 | 5.6 | +20%| 2 | 500
407 | M49470R01396KCJ | SM022C396KHJ650 | 39 | +10%| 2 | 200 461 | M49470Q01685KEJ | SMO17C685KHJ480 | 6.8 | =10%| 1 500
408 | M49470R01396MCJ | SM022C396MHJ650 | 39 | +20%| 2 | 200 462 | M49470Q01685MEJ | SMO17C685MHJ480 | 6.8 | +20%| 1 500
409 | M49470R01476KCJ | SM062C476KHJ240 | 47 | +10%| 6 | 200 M49470Q01685KEC | SM027C685KHJ240 | 6.8 | =10%| 2 | 500
410 | M49470R01476MCJ | SM062C476MHJ240 | 47 | +20%| 6 | 200 M49470Q01685MEC | SM027C685MHJ240 | 6.8 | +20%| 2 | 500
411 | M49470R01566KCJ | SM062C566KHJ360 | 56 | +10%| 6 | 200 463 | M49470Q01825KEJ | SMO17C825KHJ480 | 8.2 | +10%| 1 500
412 | M49470R01566MCJ | SM062C566MHJ360 | 56 | +20%| 6 | 200 464 | M49470Q01825MEJ | SMO17C825MHJ480 | 8.2 | +20%| 1 500
413 | M49470R01686KCJ | SM062C686KHJ360 | 68 | +10%| 6 | 200 M49470Q01825KEC | SM027C825KHJ360 | 8.2 | +10%| 2 | 500
414 | M49470R01686MCJ | SM062C686MHJ360 | 68 | +20%| 6 | 200 M49470Q01825MEC | SM027C825MHJ360 | 8.2 | +20%| 2 | 500
415 | M49470R01826KCJ | SM062C826KHJ480 | 82 | +10%| 6 | 200 465 | M49470Q01106KEJ | SMO17C106KHJ480 | 10 | *10%| 1 500
416 | M49470R01826MCJ | SM062C826MHJ480 | 82 | +20%| 6 | 200 466 | M49470Q01106MEJ | SMO17C106MHJ480 | 10 | +20%| 1 500
417 | M49470R01107KCJ | SM062C107KHJ650 | 100 | =10%| 6 | 200 M49470Q01106KEC | SM027C106KHJ360 | 10 | +10%| 2 | 500
418 | M49470R01107MCJ | SM062C107MHJ650 | 100 | +20%| 6 | 200 M49470Q01106MEC | SM027C106MHJ360 | 10 | +20%| 2 | 500
419 | M49470R01127KCJ | SM062C127KHJ650 | 120 | =10%| 6 | 200 467 | M49470Q01126KEJ | SMO17C126KHJ650 | 12 | +10%| 1 500
420 | M49470R01127MCJ | SM062C127MHJ650 | 120 | +20%| 6 | 200 468 | M49470Q01126KEJ | SMO17C126KHJ650 | 12 | +10%| 1 500
421 | M49470Q01154KEJ | SM057C154KHJ120 | 0.15 | =10%| 5 | 500 M49470Q01126MEC | SM027C126MHJ480 | 12 | +20%| 2 | 500
422 | M49470Q01154MEJ | SM057C154MHJ120 | 0.15 | +20%| 5 | 500 M49470Q01126MEC | SM027C126MHJ480 | 12 | +20%| 2 | 500
423 | M49470Q01184KEJ | SM057C184KHJ240 | 0.18 | =10%| 5 | 500 469 | M49470Q01156KEJ | SM027C156KHJ650 | 15 | +10%| 2 | 500
424 | M49470Q01184MEJ | SM057C184MHJ240 | 0.18 | +20%| 5 | 500 470 | M49470Q01156MEJ | SM027C156MHJ650 | 15 | +20%| 2 | 500
425 | M49470Q01224KEJ | SM057C224KHJ240 | 0.22 | =10%| 5 | 500 471 | M49470Q01186KEJ | SM027C186KHJ650 | 18 | +10%| 2 | 500
426 | M49470Q01224MEJ | SM057C224MHJ240 | 0.22 | +20%| 5 | 500 472 | M49470Q01186MEJ | SM027C186MHJ650 | 18 | +20%| 2 | 500
427 | M49470Q01274KEJ | SM057C274KHJ240 | 0.27 | =10%| 5 | 500 473 | M49470Q01226KEJ | SM067C226KHJ360 | 22 | +10%| 6 | 500
428 | M49470Q01274MEJ | SM057C274MHJ240 | 0.27 | +20%| 5 | 500 474 | M49470Q01226MEJ | SM067C226MHJ360 | 22 | +20%| 6 | 500
429 | M49470Q01334KEJ | SM057C334KHJ360 | 0.33 | =10%| 5 | 500 475 | M49470Q01276KEJ | SM067C276KHJ360 | 27 | +10%| 6 | 500
430 | M49470Q01334MEJ | SM057C334MHJ360 | 0.33 | +20%| 5 | 500 476 | M49470Q01276MEJ | SM067C276MHJ360 | 27 | +20%| 6 | 500
431 | M49470Q01394KEJ | SM057C394KHJ360 | 0.39 | =10%| 5 | 500 477 | M49470Q01336KEJ | SM067C336KHJ480 | 33 | +10%| 6 | 500
432 | M49470Q01394MEJ | SM057C394MHJ360 | 0.39 | +20%| 5 | 500 478 |M49470Q01336MEJ | SM067C336MHJ480 | 33 | +20%| 6 | 500
433 | M49470Q01474KEJ | SM057C474KHJ360 | 0.47 | =10%| 5 | 500 479 |M49470Q01396KEJ | SM067C396KHJ650 | 39 | +10%| 6 | 500
434 | M49470Q01474MEJ | SM057C474MHJ360 | 0.47 | +20%| 5 | 500 480 |M49470Q01396MEJ | SM067C396MHJ650 | 39 | x20%| 6 | 500
435 | M49470Q01564KEJ | SM057C564KHJ480 | 0.56 | =10%| 5 | 500
436 | M49470Q01564MEJ | SM057C564MHJ480 | 0.56 | +20%| 5 | 500

M49470Q01564KEC | SM047C564KHJ240 | 0.56 | =10%| 4 | 500

M49470Q01564MEC | SM047C564MHJ240 | 0.56 | +20%| 4 | 500
437 | M49470Q01684KEJ | SM057C684KHJ650 | 0.68 | =10%| 5 | 500
438 | M49470Q01684MEJ | SM057C684MHJ650 | 0.68 | +20%| 5 | 500

M49470Q01684KEC | SM047C684KHJ240 | 0.68 | +10%| 4 | 500

M49470Q01684MEC | SM047C684MHJ240 | 0.68 | +20%| 4 | 500
439 | M49470Q01824KEJ | SM047C824KHJ360 | 0.82 | =10%| 4 | 500
440 | M49470Q01824MEJ | SM047C824MHJ360 | 0.82 | +20%| 4 | 500
441 | M49470Q01105KEJ | SM047C105KHJ360 | 1.0 | +=10%| 4 | 500
442 | M49470Q01105MEJ | SM047C105MHJ360 | 1.0 | =20%| 4 | 500
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SMPS Stacked MLC Capacitors
(SM Style) SM Military Styles DSCC Dwg. #87106 & #88011
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CHIP SEPARATION

0.254 (0.010) TYP.
le—N—D———> <« E 4>/
l l 1.397 (0.055) <
l +0.254 (0.010)
s .
K [ —»|<—0.254
6.35 t <—0.508 (0.020) TYP. n n1n\
(0.250) N EA N 40N TVD
“N” STYLE LEADS
S — 0.254 (0.010) RAD. TYP.
| l
| S— y
| l 4" ‘* 1.905 (0.075)
| 1.778 (0.070) +0.635 (0.025)
, +0.254 (0.010) TYP,
b ]
SCHEMATIC
“J” STYLE LEADS
DIMENSIONS millimeters (inches)
Case A (max.) B (max.) No. of Leads
Code (See Note 2) (See Note 2) C +.635 (+0.025) D +.635 (+0.025) E (max.) per side
1 16.5 (0.650) 18.2 (0.715) 11.4 (0.450) 52.1 (2.050) 12.7 (0.500) 20
2 16.5 (0.650) 18.2 (0.715) 20.3 (0.800) 38.4 (1.510) 22.1 (0.870) 15
3 16.5 (0.650) 18.2 (0.715) 11.4 (0.450) 26.7 (1.050) 12.7 (0.500) 10
4 16.5 (0.650) 18.2 (0.715) 10.2 (0.400) 10.2 (0.400) 11.2 (0.440) 4
5 16.5 (0.650) 18.2 (0.715) 6.35 (0.250) 6.35 (0.250) 7.62 (0.300) 3
6 16.5 (0.650) 18.2 (0.715) 31.8 (1.250) 52.1 (2.050) 34.3 (1.350) 20
NOTES:
1. Unless otherwise specified, tolerances 0.254 (+0.010).
2. “A” dimensions are maximum (see tables on pages 22 thru 25 for specific part number dimensions).
3. “N” straight leads; “J” leads formed in.
4. For case code 5, dimensions shall be 2.54 (0.100) maximum, 0.305 (0.012) minimum.
A\
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SMPS Stacked MLC Capacitors

(SM Style) SM Military Styles DSCC Dwg. #87106 & #88011

Ordering Information

Part Number: The complete part number shall be as follows:

X7R: 87106 XXX

Dash number

(see list)
Ordering Data. The contract or purchase order should
specify the following:

Drawing number

a. Complete part number.

b. Requirements for delivery of one copy of the quality con-
formance inspection data with each shipment of parts by
the manufacturer.

c. Whether the manufacturer performs the group B tests, or
provides certification of compliance with group B require-
ments.

d. Requirements for notification of change of products to
acquiring activity, if applicable.

e. Requirements for packaging and packing.

Source of Supply.

Vendor CAGE Vendor name
number and address
96095 Olean Advanced Products

A Division of AVX Corporation
1695 Seneca Avenue
Olean, NY 14760

Performance Characteristics

Operating Temperature Range. The operating temperature
range shall be -55°C to +125°C.

Electrical Characteristics.
Rated Voltage. See tables on pages 22, 23, 24 & 25.

Capacitance. Measured in accordance with method 305 of
MIL-STD-202 (1KHz at 1.0Vrms, open circuit voltage, at +25°C).

Dissipation Factor (+25°C). X7R: Dissipation factor shall be
2.5 percent maximum (measured under the same conditions
as capacitance.) COG: Dissipation factor shall be 0.15 percent
maximum.

Temperature Coefficient.

DSCC Dwag. Bias = 0 volt Bias = rated voltage
88011 All Voltages 0+30 ppm/°C 0+30 ppm/°C
87106 50 WVDC +15% +15, -25%

and 100 WVDC
87106 200 WVDC +15% +15, -40%
87106 500 WVDC +15% +15, -60%

At +25°C, rated voltage: 100K MQ or 1,000 MQ-uF,
whichever is less.

At +125°C, rated voltage:
whichever is less.

10K MQ or 100 MQ-pF

Dielectric Withstanding Voltage. Dielectric withstanding volt-
age shall be 250 percent of rated voltage except 500V rated
parts at 150 percent of rated voltage.

Capacitance Tolerance.
M = £20 percent.

J = £5 percent, K = £10 percent,

Solderability of Terminals. In accordance with MIL-PRF-

49470.

Resistance to Soldering Heat. In accordance with MIL-STD-
202, method 210, condition B, for 20 seconds.

Shock. In accordance with MIL-PRF-49470.

Immersion Cycling. In accordance with MIL-PRF-49470.

Moisture Resistance. In accordance with MIL-PRF-49470.

Life. Life shall be 200 percent of rated voltage except 500V
rated parts at 120 percent of rated voltage applied at +125°C for
1,000 hours.

Thermal Shock. MIL-STD-202, method 107, test condition A,
except high temperature is +125°C.

Voltage Conditioning. In accordance with MIL-PRF-49470,
except 500V rated parts at 120 percent of rated voltage at
+125°C.

Terminal Strength. MIL-STD-202, method 211, condition B,
except that each lead shall be bent away from the body 90
degrees from the original position and back, two bends.

Marking. Marking shall be in accordance with MIL-STD-1285,
except the part number shall be as specified in paragraph 1.2
of 87106, or 88011 with the manufacturer’s name or code and
date code minimum, except case sizes 4 and 5 shall be marked
with coded cap and tolerance minimum. Full marking shall be
included on the package.
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SMPS Stacked MLC Capacitors /A\V/Y(
(SM Style) DSCC #87106 and #88011 -

Table Il. Group A inspection.

Requirement Test method
Inspection paragraph of paragraph of Sampling procedure
MIL-PRF-49470 MIL-PRF-49470

Subgroup 1
Thermal shock and voltage conditioning 1/ 3.9 4.8.5 100% inspection
Subgroup 2
Visual and mechanical examination:

Material 3.4 4.8.4

Physical dimensions 3.1 13 samples
Interface requirements 3.5and 3.5.1 0 failures

(other than physical dimensions)
Marking 2/ 3.28
Workmanship 3.30

1/ Post checks are required (see paragraph 3.9 of MIL-PRF-49470).
2/ Marking defects are based on visual examination only. Any subsequent electrical defects shall not
be used as a basis for determining marking defects.

Table lll. Group B inspection. 1/

Requirement Test method Number of Number of
Inspection paragraph of paragraph of sample units defectives
MIL-PRF-49470 MIL-PRF-49470 to be inspected permitted 2/
Subgroup 1 3/
Temperature coefficient 4/ 4/
Resistance to solvents 5/ 6/ 8,28 4.8.20
Immersion 3.18 4.8.15 12 1
Terminal strength 5/ 3.24 4.8.10
Subgroup 2
Resistance to soldering heat 3.20 4.8.17 12 1 6/ 1
Moisture resistance 3.21 4.8.18
Subgroup 3
Marking legibility 3.28.1 4.8.4.1 6 1
(laser marking only)
Subgroup 4
Solderability 8.18 4812 8 0
Subgroup 5
Life 3.26 4.8.22 5 minimum 0
per case code

1/ Unless otherwise specified herein, when necessary, mounting of group B samples shall be at the
discretion of the manufacturer.

2/ A sample unit having one or more defects shall be charged as a single defective.

3/ Order of tests is at discretion of manufacturer.

4/ See 3.2.3 of DSCC 87106.

5/ Sample size shall be 3 pieces with zero defectives permitted.

6/ Total of one defect allowed for combination of subgroup 1, subgroup 2, and subgroup 3 inspections.
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SMPS Stacked MLC Capacitors  /:\V/)'(

(SM Style) SM Military Styles DSCC Dwg. #87106 (X7R)

Electrical characteristics

DSCC | Cap. Max. A DSCC | Cap. Max. A DSCC | Cap. Max. A
Dwg. | Value |Cap.| Case| Lead| Dimension Dwg. | Value |Cap.|Case |Lead | Dimension Dwg. | Value [Cap.|Case|Lead | Dimension
87106-| (uF) | Tol. | Code| Style| mm (inches) 87106-| (uF) | Tol. |Code | Style | mm (inches) 87106-| (uF) | Tol. | Code | Style | mm (inches)
50V 50V 100V
ot | 10 | K| 5| N | 3050120 o2 | 18 M| 8 | J | 6100240 055 | 68 | K |5 | N | 3050120
02 | 10 | M| 5| N | 3050.120 o2 | 18 | M| 3 | J | 6100240 06 | 68 | M |5 | N |3050120
241 | 10 | K| 5| J | 3050.120 301 | 68 | K |5 | J |3050120)
242 | 10 [ M| 5| J | 3050120 83; gg n}; g m 813 %8 gggg 32 | 68 | M |5 | J |3050120
o | 1s Il N SRo | |ze| 2 | k|3 |y om0 | [ | & |k |5 [N |eiop2
o3 | 12 | K| 8| 4| 3080120 or4 | 2 | M| 3 | J | 914(0.360) 058 | 82 | M |5 | N |610(0.240)
aas | 12 | wml s | Y| a0s0120) 03 | 27 | K| 3 | N [914(0.360 303 | 82 | K |5 | J |6100.240

: 04 | 27 | M| 3 | N [ 914(0.360 304 | 82 | M |5 | J |6100.240
W5 | 15 | K| 5 | N | 6.10(0.240 o5 | 27 | K| 3 | J | 914(0.360 059 | 10 | K | 5 | N | 6.10(0.240)
06 | 15 | M| 5| N | 610(0.240 o6 | 27 | M| 3 | J | 914(0.360 60 | 10 | M |5 | N |610(0.240)
25 | 15 | K| 5| J | 610(0.240 05 | 33 | K| 3 | N | 9140360 35 | 10 | K |5 | J |6100240
246 | 15 | M| 5 | J | 610(0.240 0% | 33 | M| 3 | N | 9140360 36 | 10 | M |5 | J |6100240
w07 | 18 | K| 5| N | 610(0.240 o7 | 33 | K| 3 | J | 9140360 o1 | 12 | K |5 | N | 6100240
gos 18 n}g 5 'j g 18 go 348; o8 | 33 | M| 3 | J | 91400360 w2 | 12 | M |5 | N |6100240
47 | 18 5 10 (0.24 37 | 12 | K |5 | J |6100240
248 | 18 | M| 5 | J | 610(0.240) or | 3/ K3 N 122(0480 W | 12 [ M |5 | U |sw0020
009 | 22 | K| 5 | N | 610(0.240) 038 | 39 | M| 3 | N | 122(0480
010 | 22 | M| 5 | N | 610(0.240) 219 |39 | K| 3 | J | 122(0.480) 063 | 15 | K | &5 | N | 914(0.360)
249 | 22 | K| 5 | J | 610(0.240) 280 39 | M| 38 | J | 122(0480) ggg 1 g h}g g 51 g 13 (8 ggg)
20| 22 M]S| J | 610020 IO I i O SO 310 | 15 | M [ 5 | J |9 Eo 360;
o1 | 27 | K| 5| N | 914(0.360 040 | 47 | M| 3 | N | 165(0650) % | 18 | K |5 | N | 914(0.360
02 | 27 [ M| 5| N | 914(0.360 281 1 47| K8 1 J | 165(0650) %6 | 18 | M |5 | N |914(0360
251 | 27 | K| 5| J | 914(0.360 282 | 47 [M[3 | J [1650650) 31 | 18 | K |5 | J | 9140360
252 |27 | M5 | 914(0.360) 225 | 56 | K| 1 | N | 914(0.360 312 | 18 | M |5 | J |914(0360)
o | 55 [ M| 5| N | oo 26 | B M TN ] 21400360 o7 | 22 [k |5 [N |122040
253 33 K| 5| J | 914 (o 360) 283 % Kl 4| 2140360 068 22 | M |5 | N | 1220480
' 0 284 | %6 M| T | J | 9140360 313 | 22 | K |5 | J |122(0480
2 % i ) | 914030 041 68 K| 1 N | 12.2(0.480) 314 22 M5 Jo| 122 EO 480;
015 3.9 K| &6 | N | 122(0480) 042 68 M N | 12.2(0.480) 069 2.7 K |5 | N | 122(0480)
016 39 [ M| &5 | N | 122(0480) 85 68 K | 1 J | 122 (0.480 070 27 | M | 5 | N | 122(0.480)
(0.480)
25 | 39 | K| 5 1 J | 122(0.480) 286 | 68 | M| 1 | J | 122(0480 815 | 27 | K | 5 | J | 122(0480)
(0.480)
25 | 39 | M| 5 | 122(0.480) 043 | 8 | K| 1 | N | 122(0480) 816 | 27 | M |5 | J |122(0480)
o6 | a7 | wl & | N 12204 g 8o My 1 N 1220480 ot | 33 [ K [s [N |1650650
2| 287 | & | K1 g 12200480 o2 | 33 | M |5 | N | 1650650
' 268 | 82 [M[1 ]| J | 1220480 317 | 33 | K | 5 | J | 165(0650
20| 47 (Mo J | 122040 045 | 100 | K| 1 | N | 16500650 38 | 33 | M |5 | J |165 EO 6503
20 | 25 [ M| 5| N | los0e0 o e R o3 [ 39 [k |4 [N [a140300
0 | 25 [ K| 5| | soen 20 o R 074 | 39 | M |4 | N | 91400360
- 200 | 100 | M| 1 | J | 165(0650 EO-RI I A A S
M| o0 (Mo J | 10505 21 | 120 | K| 2 | N | 122(0.480 320 | 39 | M |4 | J |04 EO 3603
223 | 68 | K| 4| N | 914(0.360) 28 | 120 | M| 2 | N | 122(0.480 076 | 47 | K [ 4 | N |914(0.360)
224168 | M| 4 | N | 914(0.360) 291 | 120 | K| 2 | v | 12200480 076 | 47 | M [ 4 | N |914(0.360)
(0.480)
261 | 68 | K| 41 J | 914(0.360 22 | 120 [M | 2 | J | 122(0480) 310 | 47 | K | 4 | J |914(0360)
262 68 | M| 4 | J | 914(0360) o W <o [ n | wews 322 47 |'M | 4 | J | 914(0.360)
021 | 82 | K| 4| N | 914(0.360) 048 | 150 | M| 2 | N | 165(0.650) 077 | 56 | K [ 4 | N | 122(0.480)
022 | 82 | M| 4 | N | 914(0.360) 203 | 150 | K| 2 | J | 1650065 078 | 56 | M [ 4 | N |122(0.480)
(0.650)
263 | 82 | K| 4 J | 914(0.360) 204 | 150 | M| 2 | J | 165(0.650) 323 | 56 | K | 4 | J |122(480)
264 82 | M| 4 | J | 914(0.360) o0 o <o v | eomm 324 56 | M | 4 | J | 122(0.480)
079 | 68 | K | 4 | N | 1220480
852 18 ﬁ i H 13 3 (8 328) 060 | 180 | M | 6 | N | 122(0.480) 080 | 68 | M | 4 | N |122 Eo 480%
ol N A B 205 | 180 | K | 6 | J | 122(0480) 35 | 68 | K | 4 | J | 12200480
e I I A A 296 | 180 | M [ 6 | J | 122(0480) 26 | 68 | M |4 | J | 1220480
(0.480) 051 | 220 | K| 6 | N | 122(0.480)
025 | 12| K| 4| N | 122(0.480) 052 | 220 | M| 6 | N | 122(0.480 081 | 82 | K [ 4 | N |165(0.650
026 | 12 | M| 4 | N | 122(0480) 207 | 220 | K| 6 | J | 122(0.480 02 | 82 | M |4 | N |165(0650
%7 | 12 | K| 4| J | 122(0.480 208 | 20 | M| 6 |3 | 1220280 327 | 82 | K |4 |4 16 5 (0.650)
68 | 12 | M| 4| J | 122(0.480 38 | 82 | M |4 | J |165(0650
058 | 270 | K | 6 | N | 165(0.650
027 | 15 | K| 4| N | 165(0.650 54 | 20 | M| 6 | N | 1650650 20 | 10 | k|3 | N |6100240
o | || )N o | B ) B \K |G| Y | B6E | @) o W\
5 5(0.650 30 | 200 | M| 6 | J | 165(0.65) (0.240)
m| 6 Lul 4]y e 200 e s
020 | 18 | K| 3| N | 610(0.240 8 | 12 | M |3 | N |610(0240
00 | 18 [ M| 3| N | 610020 31 | 12 | K |3 | J |610(0240
o711 | 18 | K| 3| J | 610(0.240 32 | 12 | M |3 |J |6100240
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SMPS Stacked MLC Capacitors  /:\V/)'(

(SM Style) SM Military Styles DSCC Dwg. #87106 (X7R)

Electrical characteristics

DSCC | Cap. Max. A DSCC | Cap. Max. A DSCC | Cap. Max. A
Dwg. | Value |Cap.|Case|Lead| Dimension Dwg. | Value |Cap.|Case |Lead | Dimension Dwg. | Value |Cap.|Case |Lead | Dimension
87106-| (pF) | Tol. | Code | Style | mm (inches) 87106-| (uF) | Tol. |Code |Style | mm (inches) 87106-| (WF) | Tol. |Code |Style | mm (inches)
100V 200V 200V
085 15 K| 8 | N | 914(0360) 113 | 47 | K| 5 | N | 610(0.240) 145 10 K| 3 | N | 122(0.480)
086 5 | M| 38 | N | 914(0.360) 114 | 47 | M| 5 | N | 610(0.240) 146 10 | M| 3 | N | 122(0480)
333 15 K| 8 [ J | 914(0.360) 361 A7 K| 5 | J | 610(0.240) 393 10 K 3 | J [ 122(0.480)
34 | 15 | M| 3| J | 914(0360) 362 | 47 | M| 5 | J | 610(0240) 34 | 10 | M| 3 | J |122(0480)

087 | 18 | K| 38| N | 914(0360) 15 | 56 | K| 5 | N | 610(0.240)
088 | 18 | M| 3 | N | 9140360 16 | 56 | M| 5| N | 6100240 5/ I I O B Eggggg
35 | 18 | K| 3| J | 9140360 363 | 56 | K| 5 | J | 6100240 26 | 12 | K| 3| J | 1620650
36 | 18 | M| 3| J | 9140360 34 | 56 | M| 5 | J | 6100240 3 | 12 | M| 3| U | 162060
89 | 22 | K| 38 | N | 122(480) 17 | 68 | K| 5 | N | 914(0360
000 | 2 | M| 3| N | 1220480 118 | 68 | M| 5 | N | 914(0360) e I R B B Egggg}
37 | 2 | M| 3 | K | 122(0.480 35 | 68 | K| 5 | J | 914(0360) a7 | 15 | K| 1|9 |gi40sm0
38 | 22 | M| 3| J | 122(480) 366 | 68 | M| 5 | J | 914(0360) 2 | 15 | M| 1|y | cieps0
19 | 82 | K| 5 | N | 91400360 .14{0.360)
03l 2 e Y| daanedy 120 82 | M 5 | N | 914(0.360) 151 18 K| 1 N | 12.2(0.480)
w27 My s N 165(0650) %7 | 82 | M| 5| J | 9140360 152 | 18 [ M| 1 | N | 12200480
gl w2 m g | R 368 | 8 | M| 5| J | 9140360 309 | 18 [ K| 1| J | 1220480
S 121 | 10 | kK| 5 | N | 12200480 40 | 18 M| T | J | 1220480
o 131 N 2140050 122 | 10 | M| 5 | N | 122(0480) 153 | 22 | K| 1 | N |1650650
Lol S B R 39 | 10 | K| 5 | J | 122(0480) 554 | 2 [ M| 1| N | 1650650
31 | 3 | K| 1 | J |914(0.360 370 | 10 | M| 5 | J | 122(0480) w | 2 | k| 1| J | 1650650
342 B | M| J | 9.14(0.360) 123 12 | K| 5 | N | 122(0480) =i
124 | 12 | M| 5 | N | 12200480 sz e e
09 | 39 | K| 1 | N | 122(480) a1 | 12 | K| s | U | 12200480 185 [ 27 | K | 1 | N | 165(0650)
09% | 39 | M| 1| N | 122(0480) a2 | 12 | w5 | U | 1220480 186 [ 27 | M| 1 | N | 165(0650)
343 | 39 | K| 1 | J | 122(0.480) : 403 | 27 | K| 1| J | 165(0650)
344 39 M [ 1 J | 12.2(0.480) 125 15 K| 5 N | 16.5(0.650) 404 27 M| J | 16.5(0.650)
097 | 47 | K| 1 | N | 122(0.480 126 | 15 [ M| 5 | N | 165(0.650)
098 | 47 [ M| 1| N | 1220480 S0 I O O R e A NI R
35 | 47 | K| 1| J | 122(0.480 374 | 15 | M| 5 | J | 165(0.650) ° 2(0.480
346 | 47 | M| 1| J | 1220480 I T S N e
17 | 18 [ K| 4 | N | 9140360 406 | 33 | M| 2 | J | 12200480
099 | 56 | K| 1 | N | 165(0650 128 [ 18 [ M| 4 | N | 914(0360)
100 s6 [ M| 1| N | 165 §O.650; 375 18 | K| 4 | J | 914(0.360) 159 39 K| 2 | N | 165(0.650)
347 56 K | 1 J | 16.5(0650) 376 18 | M| 4 | J | 9.14(0.360) 160 39 | M [ 2 | N | 165(0.650)
348 56 M q J 16.5 (0.650) 129 22 K 4 N 9.14 (0.360) 407 39 K 2 J 16.5 (0.650)
180 | 22 [ M| 4 | N | 914(0360 408 | 39 | M| 2 | J |165(0650
101 68 K| 2 N | 12.2(0.480 377 2.2 K| 4 J | 9.14(0.360)
102 | 68 [ M| 2 | N |[122 §0.4so; 378 | 22 | M| 4 | J | 914(0:360) 161 1 47 | K1 6 | N |610(0240)
249 | 68 | K| 2| u | 1220480 62 | 47 [ M| 6 | N |610(0240)
20 | e | M| 2| | 1220480 18 | 27 [ K| 4 | N | 1220480 400 | 47 | K| 6 | J |610(0.240)
132 | 27 [ M| 4 | N | 1220480 40 | 47 | M| 6 | J |610(0.240)
103 | 8 [ K| 2| N | 1650650 379 | 27 | K| 4 | J | 122(0.480)
104 | 8 | M| 2| N |165(0650) 30 | 27 | M| 4 | J | 122(0480) 123 gg ,\*jl g “ g]i (8328)
31 | 82 | K| 2 | J | 165(0.650 183 | 83 [ K| 4| N 12 2 (0.480) ol I B I B (0-360)
s | & | M| 2| J | 1650660 134 | 33 | M| 4 | N | 12200480 b o gEn
381 | 33 | K| 4 | J | 122(0480) 56 | M| 6 | J | 914(0.360
105 | 100 [ K| 6 [ N | 9140360 2 | 33 | M| 4| U | 1220480 165 | 68 | K| 6 | N |914(0.360
16 | 100 [ M| 6 | N | 914(0.360 66 | 68 | M| 6 | N |914(0.360
33 | 100 | K| 6 | J | 9.14(0.360 135 | 39 [ K| 4 | N | 165(0650 43 | 68 | K| 6 | J |914(0.360
34 | 100 | M| 6 | J | 9.14(0.360 186 | 89 | M| 4 | N | 165(0650) 44 | 68 | M| 6 | J |914(0.360
107 | 120 | K| 6 | N | 9.14(0.360) 3/ | 39 | K| 4 | J | 165(0.650
108 | 120 | M| 6 | N | 91400360 3 | 39 | M| 4| J | 1650650 O I S - B
35 | 120 | K| 6 | J | 9.14(0360) 2(0.480)
36 | 120 | M| 6| 3| 9140360 187 | 47 | K| 3 | N | 6100240 45 | 82 | K| 6 | J | 122(0480
138 | 47 [ M| 3 | N | 6100240 46 | 82 | M| 6 | J | 122(0480
109 | 150 | K| 6 | N | 122(0.480) 385 | 47 | K| 3 [ J | 610(0.240
10 | 150 [ M| 6 | N | 122(0.480) 36 | 47 | M| 3 | J | 6100240 138 ]88 ,Cl g m ]gg (8228)
37 | 150 | K | 6 | J | 12.2(0480) 189 | 56 | K| 3 | N | 610(0.240) P I N O B (0-650)
38 | 150 | M| 6 | J | 12.2(0480) 140 | 56 [ M| 3 | N | 610(0.240) 5(0.650
7 | 56 | K| 3| J | 610020 418 | 100 | M| 6 | J | 16500650
11 180 | K| 6 | N | 165(0.650) 388 56 | M| 3 | J | 610(0240) 17 120 | K| 6 | N | 165(0.650)
12 | 180 [ M| 6 | N | 165(0.650) 172 | 120 | M| 6 | N | 165(0.650)
359 | 180 | K| 6 | J | 16.5(0650) 141 | 68 | K| 3| N | 9140360 49 | 120 | K| 6 | J | 165(0.650)
360 | 180 | M| 6 | J | 16.5(0650) 142 | 68 | M| 3| N | 91400360 20 | 120 | M| 6 | J | 165(0.650)
389 | 68 | K| 3 | J | 91400360
30 | 68 | M| 3 | J | 91400360
143 | 82 | K| 3 | N | 914(360
144 | 82 | M| 3| N | 91400360
391 | 82 | K| 3| J | 91400360
32 | 82 | M| 3| J | 91400360
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SMPS Stacked MLC Capacitors /A\V/)'(
(SM Style) SM Military Styles DSCC Dwg. #87106 (X7R) ’

Electrical characteristics

DSCC | Cap. Max. A DSCC | Cap. Max. A
Dwg. | Value |Cap.|Case|Lead| Dimension Dwg. | Value |Cap.|Case [Lead | Dimension
87106-| (pF) | Tol. | Code| Style | mm (inches) 87106-| (uF) |Tol. |Code |Style | mm (inches)
500V 500V
178 | 45 | K| 5 | N | 3050120 201 | 33 | K| 3 | N | 914(0360
174 | 45 | M| 5 | N | 3050120 202 | 33 | M| 3 | N | 914(0360
21 | 15 | K| 5 | J | 3050120 43 | 33 | K| 3| J | 914(0360
422 | 5 | M| 5 | J | 3050120 454 | 33 | M| 3 | J | 914(0360
175 | 48 | K| 5 | N | 610(0.240) ggi gg ,5' g H 8]3 Eggggg
I 465 | 39 | K| 3| J | 91400360
423 118 Kp S 61000240 456 | 89 | M| 3 | J | 9140360
424 | 18 | M| 5 | J | 610(0240) : el
177 | 22 | K| 5| N | 6100240 205 | 47 | K| 3 | N | 122(0480)
178 | 22 | M| 5| N | 610(0.240) 206 | 47 | M| 3 | N | 122(0480)
45 | 22 | K| 5| J | 6100240 457 | 47 | K| 3| J | 122(0480)
46 | 22 | M| 5| J | 61000240 458 | 47 | M| 3 | J | 122(0480)
179 | 27 | K| 5 | N | 610(0.240)
180 | 27 [ M| 5 | N | 610(0.240) 207 | 56 | K| 3 | N | 165(0650)
427 | 271 | K| 5 | J | 610(0.240) 208 | 56 | M| 3 | N | 165(0650)
48 | 27 | M| 5 | J | 61000240 459 1 56 | K| 3 1 J | 165(0650
40 | 56 | M| 3| J | 165(0650
181 | 33 | K| 5| N | 9140360
182 33 M 5 N 9.14 (0.360) 235 6.8 K 1 N 12.2 (0.480)
499 33 K 5 J 9.14 (0.360) 236 6.8 M 1 N 12.2 (0.480)
40 | 33 | M| 5| J | 914(0360 461 1 68 | K| 11 J | 122(0480)
183 | 39 | K| 5 | N | 914(0.360 462 1 68 | M| 1 J) 122(0480)
184 | 39 [ M| 5| N | 914(0.360 209 | 82 | K| 1] N 122(0480)
431 | 39 | K| 5| J | 914(0360 210 | 82 | M 1) N 122(0480)
432 | 39 | M| 5 | J | 914(0360) 463 | 82 | K 1) J ] 122(0480)
185 | 47 | K| 5 | N | 914(0.360 44 1 82 | M1 J ) 122(0480)
186 | 47 | M| 5 | N | 914(0.360 2110 K1 N 12.2(0.480)
43 | 47 | K| 5| J | 914(0360 212 110 | M1 N 12.2(0480)
434 | 47 [ M| 5| J | 914(0.360 485 | 10 | K1) J ) 122(0480)
46 | 10 | M| 1| J | 122(0480)
187 | 56 | K| 5| N | 1220480
18| 5 | M| 5| N | 122(0480) 213 |12 Kot N 16.5(0.650)
4% | 56 | K| 5| J | 122(0480) 2141 12 M1 N 165(0.650)
4% | 56 [ M| 5| J | 122(0480) 467 | 121 K1 J ) 165(0.650
48 | 12 | M| 1| J | 165(0650
189 | 68 | K| 5| N | 165(0.650) 237 | 15 | K| 2 | N | 165(0650
190 | 68 | M| 5| N | 165(0.650) 28 | 15 | M| 2 | N | 165(0650
47 | 88 | K| 5| J | 165(0.65) 49 | 15 | K| 2 | J | 165(0650
48 | 68 [ M| 5| J | 165(0.65) 470 | 15 | M| 2 | J | 165(0650
231 | & | K| 4 | N | 914(0360 215 | 18 | K| 2 | N | 165(0650
232 | 8 | M| 4 | N | 914(0360 216 | 18 | M| 2 | N | 165(0.650)
439 | 8 | K| 4| J | 914(0360 471 | 18 | K| 2| J | 165(0.650)
40 | 8 | M| 4 | J | 914(0360 472 | 18 | M| 2 | J | 165(0650
191 | 10 | K| 4 | N | 914(0.360)
192 | 10 | M| 4 | N | 9.14(0.360) 239 |2 | K 6 | N | 914(0.360
41 | 10 | K[ 4 | J | 914(0360) 240 122 | M6 | N | 914(0.360)
449 10 M 4 J 9.14 (0.360) 473 22 K 6 d 9.14 (0.360)
193 19 K 4 N 9.14 (0.360) 474 22 M 6 J 9.14 (0.360)
194 19 M 4 N 9.14 (0.360) 217 27 K 6 N 9.14 (0.360)
443 19 K 4 J 9.14 (0.360) 218 27 M 6 N 9.14 (0.360)
444 19 M 4 J 9.14 (0.360) 475 27 K 6 J 9.14 (0.360)
476 | 27 | M| 6 | J | 9.14(0360)
195 | 15 | K| 4 | N | 122(0480)
16 | 15 | M| 4| N | 1220480 219 | 3 | K| 6 | N | 122(0480)
ms | 15 | K| 4| J | 1220480 220 | 3 | M| 6 | N | 122(0480)
446 15 M 4 J 12.2 (0.480) 477 33 K 6 J 12.2 (0.480)
478 | 3B | M| 6 | J | 122(0480)
197 | 18 | K| 4 | N | 165(0.650)
198 18 M 4 N 16.5 (0.650) 221 39 K 6 N 16.5 (0.650)
a7 | 18 | K| 4| J | 1650650 222 | 39 | M| 6 | N | 165(0650
448 18 M 4 J 165 (0.650) 479 39 K 6 J 16.5 (0.650)
480 | 39 | M| 6 | J | 165(0650
233 | 22 | K| 3 | N | 610(0240)
234 | 22 | M| 3 | N | 610(0240)
449 | 22 | K| 3| J | 610(0240
40 | 22 | M| 3| J | 61000240
199 | 27 | K| 3 | N | 914(0.360)
20 | 27 | M| 3 | N | 914(0360
451 | 27 | K| 3| J | 914(0360
42 | 27 | M| 3| J | 914(0360
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SMPS Stacked MLC Capacitors  /:\V/)'(

(SM Style) SM Military Styles DSCC Dwg. #88011 (C0G)

CG (CO0G) Electrical characteristics per MIL-C-20

DSCC | Cap. Max. A DSCC | Cap. Max. A DSCC | Cap. Max. A
Dwg. | Value |Cap.|Case |Lead | Dimension Dwg. | Value |Cap.|Case|Lead | Dimension Dwg. | Value |Cap.|Case |Lead | Dimension
88011-| (uF) |Tol. |Code |Style | mm (inches) 88011-| (uF) | Tol. | Code | Style | mm (inches) 88011-| (uF) | Tol. | Code | Style | mm (inches)

50V 100V (continued) 200V (continued)
00t 056 J 5 N 3.05(0.120) 080 27 K 4 N 9.14 (0.360) 159* 82 J 3 N 16.5 (0.650)
002! 056 K 5 N 3.05(0.120) 081* 33 J 4 N 12.2 (0.480) 160* 82 K 3 N 16.5 (0.650)
003 068 J 5 N 6.10 (0.240 082* 33 K 4 N 12.2 (0.480) 161* 1.0 J 3 N 16.5 (0.650)
004* 068 K 5 N 6.10 (0.240 083* 39 J 4 N 12.2 (0.480) 162 1.0 K 3 N 16.5 (0.650)
005* 082 J 5 N 6.10 (0.240 084* 39 K 4 N 12.2 (0.480) 163" 1.2 J 1 N 12.2 (0.480)
006* 082 K 5 N 6.10 (0.240 085* A7 J 4 N 16.5 (0.650) 164" 1.2 K 1 N 12.2 (0.480)
007* 10 J 5 N 6.10 (0.240 086* 47 K 4 N 16.5 (0.650) 165* 15 J 9 N 12.2 (0.480)
008 10 K 5 N 6.10 (0.240) 087* 56 J 4 N 16.5 (0.650) 166* 15 K 1 N 12.2 (0.480)
009" 12 J 5 N 914 (0.360 088* 56 K 4 N 16.5 (0.650) 167* 1.8 J 1 N 16.5 (0.650)
010* 12 K 5 N 9.14 (0.360 089* 68 J 3 N 6.10 (0.240) 168* 18 K 1 N 16.5 (0.650)
011* 15 J 5 N 914 (0.360 090* 68 K 3 N 6.10 (0.240) 169" 22 J 2 N 12.2 (0.480)
012+ 15 K 5 N 9.14 (0.360 091* 82 J 3 N 9.14 (0.360) 170* 22 K 2 N 12.2 (0.480)
013 18 J 5 N 12.2 (0.480) 092* 82 K 3 N 9.14 (0.360) 171* 27 J 2 N 16.5 (0.650)
014* 18 K 5 N 12.2 (0.480) 093* 1.0 J 3 N 9.14 (0.360) 172* 27 K 2 N 16.5 (0.650)
015* 22 J 5 N 12.2 (0.480) 094* 1.0 K 3 N 9.14 (0.360) 173* 33 J 6 N 9.14 (0.360)
016* 22 K 5 N 12.2 (0.480) 095* 1.2 J 3 N 12.2 (0.480) 174 33 K 6 N 9.14 (0.360)
017* 27 J 5 N 16.5 (0.650) 096* 1.2 K 3 N 12.2 (0.480) 175* 39 J 6 N 9.14 (0.360)
018" 27 K 5 N 16.5 (0.650) 097* 15 J 3 N 12.2 (0.480) 176* 39 K 6 N 9.14 (0.360)
019* 33 J 4 N 9,14 (0.360) 098 15 K 3 N 12.2 (0.480) 177* 4.7 J 6 N 12.2 (0.480)
020 33 K 4 N 9.14 (0.360) 099* 1.8 J 3 N 16.5 (0.650) 178* 47 K 6 N 12.2 (0.480)
021 39 J 4 N 12.2 (0.480) 100* 1.8 K 3 N 16.5 (0.650) 179* 56 J 6 N 16.5 (0.650)
0224 39 K 4 N 12.2 (0.480) 101* 22 J 1 N 12.2 (0.480) 180* 56 K 6 N 16.5 (0.650)
023" 47 J 4 N 12.2 (0.480) 102* 22 K 1 N 12.2 (0.480)

024* 47 K | 4 N 12.2(0.480 108" 2.7 J 1 N 12.2 (0.480) 500V
025* 56 J 4 N 16.5 (0.650) 104* 2.7 K 1 N 12.2 (0.480) 181* 010 J 5 N 3.05 (0.120)
026 56 K 4 N 16.5 (0.650) 105* 33 J 1 N 16.5 (0.650) 182" 010 K 5 N 3.05 (0.120)
027 68 J 3 N 6.10 (0.240 106* 33 K 1 N 16.5 (0.650) 183* 012 J 5 N 6.10 (0.240)
028" 68 K 3 N 6.10 (0.240 107* 39 J 2 N 12.2 (0.480) 184* 012 K 5 N 6.10 (0.240)
029" 82 J 3 N 6.10 (0.240 108* 39 K 2 N 12.2 (0.480) 185" 015 J 5 N 6.10 (0.240)
030 82 K 3 N 6.10 (0.240) 109* 4.7 J 2 N 16.5 (0.650) 186" 015 K 5 N 6.10 (0.240)
031* 1.0 J 3 N 9.14 (0.360) 110* 4.7 K 2 N 16.5 (0.650) 187* 018 J 5 N 6.10 (0.240)
032" 1.0 K 3 N 9.14 (0.360 11" 56 J 6 N 9.14 (0.360) 188" 018 K 5 N 6.10 (0.240)
033 1.2 J 3 N 9.14 (0.360 112" 56 K 6 N 9.14 (0.360) 189* 022 J 5 N 9.14 (0.360)
034* 1.2 K 3 N 9.14 (0.360 113 6.8 J 6 N 9.14 (0.360) 190* 022 K 5 N 9.14 (0.360)
035* 15 J 3 N 12.2 (0.480) 114* 6.8 K 6 N 9.14 (0.360) 191* 027 J 5 N 9.14 (0.360)
036 15 K 3 N 12.2 (0.480) 115* 8.2 J 6 N 12.2 (0.480) 192" 027 K 5 N 9.14 (0.360)
037* 1.8 J 3 N 12.2 (0.480) 116" 8.2 K 6 N 12.2 (0.480) 193 033 J 5 N 12.2 (0.480)
038 1.8 K 3 N 12.2 (0.480) 17 10 J 6 N 16.5 (0.650) 194* 033 K 5 N 12.2 (0.480)
039" 2.2 J 3 N 16.5 (0.650 118* 10 K 6 N 16.5 (0.650) 195* 039 J 5 N 12.2 (0.480)
040* 2.2 K 3 N 16.5 (0.650) 119 12 J 6 N 16.5 (0.650) 196" 039 K 5 N 12.2 (0.480)
041* 2.7 J 1 N 914 (0.360 120" 12 K 6 N 16.5 (0.650) 197" 047 J 5 N 16.5 (0.650)
042" 27 K 1 N 914 (0.360 198* 047 K 5 N 16.5 (0.650)
043" 33 Jo| o1 N 12.2 (0.480) 200V 199° 056 | J | 4 N 9.14(0.360)
044” 33 K 1 N 12.2(0.480 121 022 J 5 N 3.05(0.120) 200" 056 K 4 N 9.14 (0.360)
045 39 J 1 N 12.2 (0.480) 122* 022 K 5 N 3.05 (0.120) 201 068 J 4 N 9.14 (0.360)
046* 39 K 1 N 12.2 (0.480) 123 027 J 5 N 6.10 (0.240) 202* 068 K 4 N 9.14 (0.360)
047" 4.7 J 1 N 16.5 (0.650) 124 027 K 5 N 6.10 (0.240) 208* 082 J 4 N 12.2 (0.480)
048" 4.7 K 1 N 16.5(0.650 125 033 J 5 N 6.10 (0.240) 204 082 K 4 N 12.2 (0.480)
049 56 J 2 N 16.5 (0.650) 126" 033 K 5 N 6.10 (0.240) 205" 10 J 4 N 12.2 (0.480)
050" 56 K 2 N 16.5(0.650 127 039 J 5 N 6.10 (0.240) 206" 10 K 4 N 12.2 (0.480)
051 6.8 J 6 N 9.14(0.360 128" 039 K 5 N 6.10 (0.240) 207* 12 J 4 N 16.5 (0.650)
052* 6.8 K 6 N 9.14(0.360 129 047 J 5 N 9.14 (0.360) 208" 12 K 4 N 16.5 (0.650)
053* 8.2 J 6 N 9.14 (0.360 130* 047 K 5 N 9.14 (0.360) 209° 15 J 3 N 6.10 (0.240)
054* 8.2 K 6 N 914 (0.360 131* 056 J 5 N 9.14 (0.360) 210" 15 K 3 N 6.10 (0.240)
055* 10 J 6 N 12.2 (0.480) 130* 056 K 5 N 9.14 (0.360) 211" 18 J 3 N 6.10 (0.240)
056* 10 K 6 N 12.2 (0.480) 133* 068 J 5 N 12.2 (0.480) 2124 18 K 3 N 6.10 (0.240)
057 12 J 6 N 12.2 (0.480 134* 068 K 5 N 12.2 (0.480) 213 22 J 3 N 9.14 (0.360)
058* 12 K 6 N 12.2 (0.480) 135 082 J 5 N 12.2 (0.480) 214 22 K 3 N 9.14 (0.360)
059* 15 J 6 N 16.5(0.650 136" 082 K 5 N 12.2 (0.480) 215" 27 J 3 N 9.14 (0.360)
060* 15 K 6 N 16.5 (0.650 137* 10 J 5 N 16.5 (0.650) 216" 27 K 3 N 9.14 (0.360)
100V 138* 10 K 5 N 16.5 (0.650 217" 33 J 3 N 122 (0.480)
139" 12 J 4 N 9.14 (0.360 218" 33 K 3 m 16252 (8288;

* 140" 12 K 4 N 9.14 (0.360 219" 39 J 3 5 (0.65
82; 83; f< g m 218 }8538) 141 15 J 4 N 9.14 (0.360 220° 39 K 8 N 16.5 (0.650)
063" 056 J 5 N 610 (0.240 142* 15 K 4 N 9.14 (0.360 201" 47 J 1 N 9.14 (0.360)
062* 056 K 5 N 610 (0.240 143" 18 J 4 N 12.2 (0.480 200° A7 K 1 N 9.14 (0.360)
065 068 J 5 N 6.10 (0240 144* 18 K 4 N 12.2 (0.480 203" 56 J 1 N 12.2 (0.480)
066 068 K 5 N 6.10 (0.240) 145* 22 J 4 N 12.2 (0.480) 224* .56 K 1 N 12.2 (0.480)
067* 082 J 5 N 6.10 (0.240) 146" 22 K 4 N 12.2 (0.480) 225 .68 J 1 N 12.2 (0.480)
068" 082 K 5 N 6.10 (0.240 147* 27 J 4 N 16.5 (0.650 226 68 K 1 N 12.2 (0.480)
069" 10 J 5 N 914 (0.360 148* 27 K 4 N 16.5 (0.650 207" 82 J 1 N 16.5 (0.650)
070" 10 K 5 N 9.14 (0360 149" 33 J 3 N 6.10 (0.240 208 82 K 1 N 16.5 (0.650)
o7 2 J 5 N 914 (0.360 150" 33 K 3 N 6.10 (0.240 200" 1.0 J 2 N 12.2 (0.480)
o7 o K 5 N 9.14 (0.360) 151* 39 J 3 N 6.10 (0.240 230" 1.0 K 2 N 12.2 (0.480)
073 15 J 5 N 12.2 (0.480) 152" .39 K 3 N 6.10 (0.240 231" 12 J 2 N 16.5 (0.650)
o74* 15 K 5 N 12.2 (0.480) 153" A7 J 3 N 9.14 (0.360) 232 12 K 2 N 16.5 (0.650)
075" 8 J 5 N 122 (0.480 154* A7 K 3 N 9.14 (0.360 233" 1.5 J 6 N 9.14 (0.360)
076" 18 K 5 N 122 (0.480) 155* 56 J 3 N 9.14 (0.360 234" 15 K 6 N 9.14 (0.360)
077 "% J 5 N 165 (0.650 156* 56 K 3 N 9.14 (0.360 235" 1.8 J 6 N 12.2 (0.480)
o8 % K 5 N 165 (0.650) 157* 68 J 3 N 12.2 (0.480 236" 1.8 K 6 N 12.2 (0.480)
079* 27 J 4 N 9.14(0.360) 158" .68 K 3 N 12.2 (0.480) 237" 22 J 6 N 16.5 (0.650)
. — 238" 22 K 6 N 16.5 (0.650)
*Add J or L for applicable formed leads
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(SM9 Style) Technical Information on SMPS Capacitors

ELECTRICAL SPECIFICATIONS

Temperature Coefficient Dielectric Withstanding Voltage 25°C (Flash Test)

COG: A Temperature Coefficient - 0 +30 ppm/°C, -55° to +125°C COG and X7R: 250% rated voltage for 5 seconds with 50 mA max
X7R: C Temperature Coefficient - +15%, -55° to +125°C charging current. (500 Volt units @ 750 VDC)

Z5U:  E Temperature Coefficient - +22, -56%, +10° to +85°C Z5U: 200% rated voltage for 5 seconds with 50 mA max charging
Capacitance Test (MIL-STD-202 Method 305) current.

COG: 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz Life Test (1000 hrs)

X7R: 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz COG and X7R: 200% rated voltage at +125°C. (500 Volt units @
Z5U: 25°C, 0.5 Vrms max (open circuit voltage) at 1KHz 600 VDC)

Dissipation Factor 25°C Z5U: 150% rated voltage at +85°C

CO0G: 0.15% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz ~ Moisture Resistance (MIL-STD-202 Method 106)

X7R: 2.5% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1TKHz COG, X7R, Z5U: Ten cycles with no voltage applied.

Z5U: 3.0% Max @ 25°C, 0.5 Vrms max (open circuit voltage) at 1KHz Thermal Shock (MIL-STD-202 Method 107, Condition A)

Insulation Resistance 25°C (MIL-STD-202 Method 302) Immersion Cycling (MIL-STD-202 Method 104, Condition B)
COG and X7R: 100K MQ or 1000 MQ-uF, whichever is less.

Z5U: 10K MQ or 1000 MQ-pF, whichever is less. Resistance To Solder Heat (MIL-STD-202, Method 210,
Condition B, for 20 seconds)

Insulation Resistance 125°C (MIL-STD-202 Method 302)
COG and X7R: 10K MQ or 100 MQ-pF, whichever is less.
Z5U: 1K MQ or 100 MQ-pF, whichever is less.

Typical ESR Performance (mQ)
Aluminum Low ESR Solid Aluminum MLCC MLCC
Electrolytic  Solid Tantalum Electrolytic SMPS SMPS
100pF/50V 100pF/10V 100pF/16V 100pF/50V  4.7pF/50V
ESR @ 10KHz 300 72 29 8] 66
ESR @ 50KHz 285 67 22 2 23
ESR @ 100KHz 280 62 20 2.5 15
ESR @ 500KHz 265 56 18 4 8
ESR @ 1MHz 265 56 17 7 7.5
ESR @ 5MHz 385 72 17 12.5 8
ESR @ 10MHz 560 91 22 20 14
HOW TO ORDER AVX Styles: SM91, SM92, SM93, SM94, SM95, SM96
SM9 1 7 C 106 M A N 660
AVX Style Size Voltage Temperature Capacitance Capacitance Test Termination Height
Size See 50V =5 Coefficient Code Tolerance Level N = Straight Lead See table
SM9 = Plastic  dimen- 100V = 1 COG =A (2 significant  COG: J = +5% A = Standard  J = Leads formed on
Case sions 200V = 2 X7TR=C digits + no. K=+10% B =Hi-Rel* in page 28 for
chart 500V =7 Z5U = E of zeros) M = +20% L = Leads formed max cap.
10pF =100 X7R: K=+10% out per
100 pF = 101 M = +20% height
1,000 pF = 102 Z =+80, -20%
22,000 pF =223 Z5U: Z=+80, -20%
220,000 pF = 224 P =GMV (+100, -0%)
1 pF =105
10 yF = 106
100 pF =107

Note: Capacitors with X7R and Z5U dielectrics are not intended for applications ~ *Hi-Rel screening for COG and X7R only. Screening consists of 100% Group A
across AC supply mains or AC line filtering with polarity reversal. Contact plant (B Level), Subgroup 1 per MIL-PRF-49470.
for recommendations.
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SMPS Stacked MLC Capacitors

Encapsulated in DAP (Diallyl Phthalate) Case

(SM9 Style)
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«——— E—»

T

Maximum Height
(see table)

4.445 (0.175) MAX

0.381 (0.015)
+0.127 (0.005)

LTI e

| [

1.016 (0.040 MIN

2.54 (0.100)
CENTERS TYP.

—

—>||<-0.254 (0.010) TYP.

< C —»

a‘ ‘Ho.sos (0.020) TYP.

S

“N” STYLE LEADS
4—‘\17 D

<« E——»]

Maximum Height

0.381 (0.015)

(see table) +0.127 (0.005) / 0254 (0010
‘UUUUUUUU[HJUUUUU‘ Y S = :ng;géo((%?)o)
H 0.254 (0.010) t
TYP
—»|l<— 0.508 (0.020) TYP. - 13922 éo_%g)s e
4.445 (0.175) MAX +0.635 (0.025) TYP.
1.016 (0.040) MIN
ﬂ‘ ‘92-54 (0.100) -
CENTERS TYP.
“J” STYLE LEADS
4—'\17 D E

Maximum Height
(see table)

4.445 (0.175) MAX

<—1.905 (0.075)
+0.635 (0.025) TYP.

0.381 (0.015)
+0.1 T (0.005) %ﬁé‘_‘#‘#? 0
-uuuuuuuquuuuuu—¢: -~ :ngzgégo(c%%)
H 0.254 (0.010 ?
TYP.
—»|l<— 0.508 (0.020)TYP. e

1.016 (0.040) MIN

‘ ‘

)
<~—C

2.54 (0.100) .
CENTERS TYP.
“L” STYLE LEADS
DIMENSIONS millimeters (inches)
C D E No. of Leads
Case Code +0.635 (0.025) +0.254 (0.010) +0.000 (0.000) -0.254 (0.010) per side*
SMO1 11.4 (0.450) 54.7 (2.155) 14.7 (0.580) 20
SM92 20.3 (0.800) 41.0 (1.615) 24.1 (0.950) 15
SM93 11.4 (0.450) 29.3 (1.155) 14.7 (0.580) 10
SM94 10.2 (0.400) 12.3 (0.485) 12.3 (0.485) 4
SM95 6.35 (0.250) 9.02 (0.355) 9.02 (0.355) 3
SM96 31.8 (1.250) 54.7 (2.155) 36.3 (1.430) 20
*Leads styles N, J or L available
A A\
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Encapsulated in DAP (Diallyl Phthalate) Case
(SM9 Style)

Max Capacitance (uF) Available Versus Style with Height of 0.270" - 6.86mm

SMa1 AN270 SM92 AN270 | SM93 AN270 Smo4 AN270 SMo5 _ AN270 SM96 _ _ _ _ _ _ AN270

AVX
STYLE | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V
COG 10|.70| 40| .18 1.2 | 1.0 | .60 | .26 |.47 | .40 | .20 | .09 | 16| .13 | .07 | .02 |.05 | .04 {.02 | .01 |32 |24 |13 |.50

X7R 27 |12 | 70|26 (41 |18 |11 |40 {18 |6.0 |36 |13 |[75| 18| 11| .40 |28 |.68 |.40 | .16 [ 80 |40 | 24 (94
Z5U 84 32|12 |--|110|46 | 34 |—— |40 (15 |60 |--|12|[46(3.0|——|46[1.8|.72 |—— |260|140 | 92 |-

AVX
STYLE | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V | 50V |100V | 200V | 500V
COG 20|14|.80| .36 |24 |20 (12|52 |1.0|.80 | .40 |18 | 32| .26 | .14 | .05 .10 (.08 | .05 [.02 (6.4 [48 |26 1.0

X7R 54 | 24| 14 |52 |82 |36 |22 (80 |36 (12 (72 |26 |15 |3.6|22|.80 |56 |13 .80 |.32 |160|80 |48 |18
750 160| 64 | 24 | —— (230|192 | 68 |-—[80 |30 |12 |-— | 24|92 |60|—--]92 |36 |14 |—— |520 (280 (180 |-

AVX
STYLE | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V |100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V
COG 30|21 |12|.54|36|30(18|.78 |15 |12 |.60 .27 |.48|.39|.21|.07 |15 (.12 |.07 [.03 (96 72|39 |15

X7R 82 |36 |21 |78 (12054 |33 |12 |54 (18 |10 (39 | 22 [ 54|33 (12|82 |20 (1.2 |.48 |240 (120 | 72 | 28
750 250 96 | 36 | —— 350 (130 (100 {—— |120 {45 (18 [—— | 36 | 13 [9.0|—-— |13 [54 |21 [—— |780 |430 [270 | ——

AVX
STYLE 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V

COG 40|28 |16|.72 |48 |40 |24 (10 |20 (1.6 |.80 .36 | .64 | .52 | .28 | .10 |.20 [ .16 |.10 [.04 |12 [96 |52 | 2.0

X7R 110| 48 | 28 | 10 (160 | 72 | 44 |16 |72 |24 |14 |52 |30 (72|44 |16 |10 |27 |1.6 |.64 |320 [160 | 96 | 37
Z5U 330120 48 | —— |470 (180 (130 [—— |160 {60 |24 |—- | 48 | 18 [ 12 |—— |18 [7.2 | 2.8 |—— [1000|570 |360 | —~—

AVX
STYLE 50V | 100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V [100V | 200V | 500V | 50V | 100V | 200V | 500V | 50V | 100V | 200V [ 500V | 50V |100V | 200V | 500V

C0G 50(35|20|.90 |60 |50 3013 |25 (20 (10 |.47 |80 .65|.35|.12|.25 .20 .12 (.05 |16 [12 [6.5 |25

X7R 130| 60 | 35 | 13 {200 | 90 | 55 |20 |90 |30 |18 |65 | 36 |9.0|55]|20 |12 |3.4 |20 |.80 |400 (200 [ 120 | 47
750 420160 | 60 [ —— |590 [ 230 {170 |—— |200 | 75 [ 30 |-— |60 | 23 | 15| —-— |23 |9.0 |36 |—— (1300|720 | 460 | ——
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SMX Style for High Temperature Applications up to 200°C

SMX-style, stacked Switch Mode Power Supply Capacitors (SMPS) utilizing
Multilayer Ceramic (MLCC) construction are ideally suited for high temperature
applications up to 200°C. This product is intended for downhole oil exploration,
including logging while drilling, geophysical probes, as well as space and aerospace
electronics. The high temperature solder utilized in the construction of SMX-style
parts assures reliable operation in harsh environments. The wide product offering
provides designers a solution for high capacitance value and high voltage capaci-
tors rated at 200°C. The SMX-style capacitors are ideally suited for applications as
DC filters in high power, high frequency motor drives, high pulsed-current circuitry,
as well as low power electronics.

SMX-style, SMPS capacitors are characterized with excellent performance in
comparison to wet tantalum products. The main benefits of SMX-product over wet
tantalum capacitors include:

e Much lower ESR and lower losses
e Excellent capacitance retention with frequency
e Excellent high frequency performance
e Low DC leakage current
e Much higher current handling capabilities
Typical Extended Temperature TCC Typical Extended Temperature TCC
Characterization of COG, SMPS Capacitors Characterization of X7R/X9U, SMPS Capacitors
Test conditions: 1 Vrms, 1 kHz, 0 VDC bias Test conditions: 1 Vrms, 1 kHz, 0 VDC bias
1.0 20
o ]
0.8 Q
- -
. 06 S 20 AN
o Qo
c 0.4 ] g’
8 L 05 o \%
g 0.2 /l gs i
) | a7 £° w0
o5 0.0 r [
o< <] -80
89 02 e
ﬂ=) 0.4 -100
g - -75 -50  -25 0 25 50 75 100 125 150 175 200
o 06 Temperature (°C)
-0.8
-1.0
-75 -50 -25 0 25 50 75 100 125 150 175 200
Temperature (°C)
Typical Extended Temperature IR Characterization of Typical Extended Temperature IR Characterization of
CO0G, SMPS Capacitors X7R/X9U, SMPS Capacitors
—
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SMX Style for High Temperature Applications up to 200°C

ELECTRICAL SPECIFICATIONS

Temperature Coefficient
COG: A Temperature Coefficient 0 +30 ppm/°C, -55° to +200°C
X7R/X9OU: C Temperature Coefficient +15%, -55°C to +125°C

+15% - 56%, -55°C to +200°C
Capacitance Test (MIL-STD-202 Method 305)
25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz

Dissipation Factor 25°C
COG: 0.15% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz
X7R/X9U: 2.5% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1TKHz

Insulation Resistance 25°C (MIL-STD-202 Method 302)
100K MQ or 1000 MQ-pF, whichever is less.

Insulation Resistance 125°C (MIL-STD-202 Method 302)
10K MQ or 100 MQ-pF, whichever is less.

Insulation Resistance 200°C (MIL-STD-202 Method 302)
100 MQ or 1 MQ -pF, whichever is less.

Dielectric Withstanding Voltage 25°C (Flash Test)
250% rated voltage for 5 seconds with 50 mA max
charging current. (500 Volt units @ 750 VDC)

Moisture Resistance (MIL-STD-202 Method 106)
Ten cycles with no voltage applied.

Thermal Shock (MIL-STD-202 Method 107, Condition A)
Immersion Cycling (MIL-STD-202 Method 104, Condition B)

Resistance To Solder Heat (MIL-STD-202, Method 210,
Condition B, for 20 seconds)

HOW TO ORDER AVX Styles: SMX1, SMX2, SMX3, SMX4, SMX5, SMX6
SMX 1 7 C 106 M A N 650
T i T T T T T T 1
AVX Style Size Voltage Temperature Capacitance Capacitance Test Level Termination Height
SMX = Uncoated See 25 =3 Coefficient Code Tolerance A= Standard N = Straight Lead Max

Dimensions 50V =5 CO0G =A (2 significant digits ~ COG:

J =Leads formedin ~ Dimension “A”
chart 100V =1 X7R/X9U =C + number of zeros)  J = +5%

L = Leads formed out 120 = 0.120"

— —_ — [}
2= ol e P=PStleleads 240 =0.240"
1,000 pF = 102 - Z =7 Style Leads 360 = 0.360"
’ X7R: _ f
22000pF =228 0 L o0 480 = 0.480°
220000 pF =224 1= 0% 660 = 0.650
=105 M=E20%
olETIo8 2= +80%, 20%
100 F = 107

Note: Capacitors with X7R/X9U dielectric is not intended for applications across AC supply mains or AC line filtering with polarity reversal. Contact plant for recommendations.
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SMX Style for High Temperature Applications up to 200°C
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CHIP SEPARATION

CHIP SEPARATION

0.254 (0.010) TYP. 0.254 (0.010) TYP. 1
E E
1 651 + 0.254
(0,065 x 0.010) ‘
+ 4.191 + 0.254
Vd + U.
1.397 (0.055) £ s R 0.508 540+ 0254 (0-165%0010)
+0.254 (0.010) B 0020 (o 100 + 0.0 ) {
DETAIL A < T
T — 6.350 (0.250) MIN
[ —>[~—0.254
6.35 —»/l<—0.508 (0.020) TYP. ©.010) I~ 0254
“h))uzﬁo) 7| FT2540.100 TYR c TP %‘,’; 0) ~| L—1.016+0.254
2.54 (0.100) MAX. c : (0.040 + 0.010)
0.635 (0.025) MIN. DAL A

“N” STYLE LEADS

CHIP SEPARATION
0.254 (0.010) TYP.

“P” STYLE LEADS

CHIP SEPARATION
0.254 (0.010) TYP.

4" E E
0.254 (0.010) 0.254 (0.010)
RAD. (TYP) } !
1.397 (0.055) £ RAD. (TYP) e
+0.254 (0.010)
1 ' '
— K ——J<—0.254 (0.010) A —>[=—0.254 (0.010)
r P " T 1B
1.778 (0.070) <—1.905 (0.075) 1.778 (0.070) —| [<—1.905 (0.075)
—»Il«—0.508 (0.020) TYP. +0.254 (0.010) c +0.635 (0.025) +0.254 (0.010) c +0.635 (0.025)
—+| l=—2.54(0.100) TYP. TYP. TYP.
2.54 (0.100) MAX.
0.635 (0.025) MIN.
“J” STYLE LEADS “L” STYLE LEADS
CHIP SEPARATION )
0.254 (0.010) TYP. w5 &35
_ E < ?I C+’\ i
‘ RAD. o X 2 z°
0.254 E 8g K5
(0.010) S | TS 7°
1.397 (0.055) (TYP) d 3
+0.254 (0.010) 3 o
Y
] S I
— o ! ‘ tf
T 4 | |~1778:0254
(0.070 + 0.010)
—»Il<+—0.508 (0.020) TYP. ~—C | - N
- 2.54 (0.100) TYP. %%42%1%308115)
DETAIL B ’ o
2.54 (0.100) MAX.
0.635 (0.025) MIN. DETAIL B
“Z” STYLE LEADS
DIMENSIONS millimeters (inches)
Style | A (max) B (max.) C +.635 (£0.025) | D +.635 (£0.025) | E (max.) N°F;§rf Leads
SMX1 . . 11.4 (0.450) 52.1 (2.050) 12.7 (0.500) 20
SMX2 S0 ern TR iar For “N” Style Leads: “A” Dimension Plus 1.651 (0.065) 20.3 (0.800) 38.4 (1.510) 22.1 (0.870) 15
SMX3 maximum “A” For “J” & “L” Style Leads: “A” Dimension Plus 2.032 (0.080) 11.4 (0.450) 26.7 (1.050) 12.7 (0.500) 10
SMX4 Dimension For “P” Style Leads: “A” Dimension Plus 4.445 (0.175) 10.2 (0.400) 10.2 (0.400) 11.2 (0.440) 4
SMX5 For “Z” Style Leads: “A” Dimension Plus 3.048 (0.120) 6.35 (0.250) 6.35 (0.250) 7.62 (0.300) 3
SMX6 31.8 (1.250) 52.1 (2.050) 34.3 (1.350) 20
A\
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SMX Style for High Temperature Applications up to 200°C

TAV/A!

Max Capacitance (uF) Available Versus Style with Height (A) of 0.120" - 3.05mm

AVX SMX1____ _ _AN120 SMX2 __ ___ _AN120 SMX3_____ _AN120 SMX4 _____ _AN120 SMX5 AN120 SMX6_ AN120
STYLE 25V | 50V |100V | 200V (500V | 25V | 50V |100V | 200V |500V | 25V | 50V |100V |200V 500V | 25V | 50V |100V | 200V | 500V | 25V | 50V (100V | 200V |500V | 25V | 50V | 100V | 200V (500V
C0G 1.0|.70 | .40 | .18 |.068| 1.2 [1.0 | .60 | .26 .10 | .50 |.40 |.20 | .09 |.033|.16 | .13 | .07 | .02 | .01 (.05 | .04 | .02 | .01 |0039| 3.2 [ 2.4 | 1.3 | .50 | .20
X7R/X9U | 22 [ 12 | 7.0 |26 | 1.0 | 33 | 18 | 11 40 (15|11 |60 (3.6 (13 |.50 [33 |18 (| 11| .40 .15 (1.2 | .68 | .40 | .16 [.056| 68 | 40 | 24 | 9.4 | 3.3
. . . . "
Max Capacitance (uF) Available Versus Style with Height (A) of 0.240" - 6.10mm
AVX SMX1____ _ _ AN240 SMX2 __ ____AN240 SMX3 _____ _AN240 SMX4 __ ___ _AN240 SMX5__ AN240 SMX6 _ AN240
STYLE 25V | 50V [100V | 200V [500V | 25V | 50V (100V |200V |500V | 25V | 50V [100V {200V |500V | 25V | 50V 100V | 200V | 500V | 25V | 50V |[100V | 200V |500V | 25V | 50V |100V | 200V |500V
CoG 2014 |.80 (.36 |.13 |24 |20 |12 | .52|.20 |10 (.80 |.40 (.18 |.068(.33 | .26 | .14 | .05 | .02 | .10 | .08 | .05 | .02 |0078| 6.4 | 48 | 2.6 | 1.0 | .40
X7R/X9U | 44 | 24 14 |52 (20 |66 [36 |22 |80 |30 (22 |12 |72 |26 (10|66 | 36|22 | .80|.30 |24 (1.3 .80 | .32 |.110|130| 80 | 48 | 18 (6.6
. . . . "
Max Capacitance (uF) Available Versus Style with Height (A) of 0.360" - 9.14mm
AVX SMX1____ _ _AN360 SMX2 __ ____AN360 SMX3 _____ _AN360 SMX4 _____ _AN360 SMX5 _ AN360 SMX6 _ AN360
STYLE 25V | 50V [100V | 200V [500V | 25V | 50V (100V |200V |500V | 25V | 50V [100V {200V |500V | 25V | 50V 100V | 200V | 500V | 25V | 50V |[100V | 200V |500V | 25V | 50V |100V | 200V |500V
CoG 3021 |12 (|.54|.22 36|30 |18 |.781.30 |15 (1.2 .60 (.27 |.10 (.48 | .39 | .21 | .07 (.03 |.15 |.12 [.07 [ .03 |.011| 10 [ 7.2 | 3.9 | 1.5 | .60
X7R/X9U | 68 | 36 | 21 | 7.8 |3.0 [100| 54 | 33 12 |45 |33 |18 [ 10 (39 |15 |10 | 54|33 | 12| .47 |36 |20 |12 | .48 |.160(200 (120 | 72 | 28 | 10
. . . . "
Max Capacitance (uF) Available Versus Style with Height (A) of 0.480" - 12.2mm
AVX SMX1____ _ _AN480 SMX2 __ ____ AN430 SMX3 _____ _AN480 SMX4 ______AN480 SMX5__ AN480 SMX6 _____ AN480
STYLE 25V | 50V |100V | 200V (500V | 25V | 50V |100V | 200V |500V | 25V | 50V |100V |200V 500V | 25V | 50V |100V | 200V | 500V | 25V | 50V (100V | 200V |500V | 25V | 50V | 100V | 200V (500V
CoG 4028 |16 |.72 | .27 |48 |4.0 |22 |1.0|.40 |20 (1.6 |[.80 (.36 [.130(.64 | 52| .28 | .10 | .04 | .20 | .16 | .10 [ .04 |.015| 13 [ 9.6 | 5.2 | 2.0 | .80
X7R/X9U | 88 | 48 | 28 | 10 | 4.0 [130 | 72 | 44 16 [6.0 | 44 | 24 14 |52 |20 |13 | 72|44 | 16| .60 |48 |27 |16 | .64 | .22 |270|160 | 96 | 37 | 13
. . . . "
Max Capacitance (UF) Available Versus Style with Height (A) of 0.650" - 16.5mm
AVX SMX1____ _ _ AN650 SMX2 __ ____ AN650 SMX3 _____ _ AN650 SMX4 _____ _ AN650 SMX5 _ ANG50 SMX6 _ ____ ANG50
STYLE 25V | 50V [100V | 200V [500V | 25V | 50V (100V |200V |500V | 25V | 50V [100V {200V |500V | 25V | 50V 100V | 200V | 500V | 25V | 50V |[100V | 200V |500V | 25V | 50V |100V | 200V |500V
CoG 5035 |20(.90|.34 |6.0|50 |30 |13 |.50 |25 (20 (10 (.45 |.160(.82 | .65|.35| .12 (.05 |.256 |.20 [.12 [ .05 |.019| 16 | 12 |65 |25 |1.0
X7R/X9U | 110| 60 | 35 | 13 | 5.0 [160 | 90 | 55 20 (75 |56 |30 (18 |65 |25 (16 [ 9.0(55 | 20| .80 (6.0 [3.4 [2.0 | .80 |.28 | 340|200 (120 | 47 | 16
A\
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SMPS Capacitors Chip Assemblies /H\V/):(

CH/CV - Radial, Dual-in-Line,

4 Terminal/SMT ‘J’ & ‘L’ Ranges

ELECTRICAL SPECIFICATIONS

Temperature Coefficient CECC 30 000, (4.24.1)
1B/COG: A Temperature Coefficient - O + 30 ppm/°C, -55° to +125°C
2C1/X7R: C Temperature Characteristic - + 15%, -55° to +125°C

Capacitance Test 25°C
1B/COG: Measured at 1 VRMS max at 1KHz (1MHz for 100 pF or less)
2C1/X7R: Measured at 1 VRMS max at 1KHz

Dissipation Factor 25°C
1B/COG:  0.15% max at 1KHz, 1 VRMS max (1MHz for 100 pF or less)
2C1/X7R:  2.5% max at 1KHz, 1 VRMS max

Insulation Resistance 25°C
1B/COG & 2C1/X7R: 100K megohms or 1000 megohms-uF, whichever
is less

Dielectric Withstanding Voltage 25°C (Flash Test)
1B/COG & 2C1/X7R: 250% rated voltage for 5 seconds with 50 mA max
charging current. (500 Volt units @ 150% rated voltage)

MARKING

10nF to 180 uF BS9100 approved
50V to 500 VDC Low ESR/ESL
-55°C to +125°C 1B/C0OG and 2C1/X7R Dielectrics

This range allows SMPS engineers to select the best volumetric
solution for input and output filter applications in high reliability designs.
Utilizing advanced multilayer ceramic techniques to minimize ESR/ESL
giving high current handling properties appropriate for filtering,
smoothing and decoupling circuits.

Dielectric Withstanding Voltage 25°C (Flash Test)
1B/COG & 2C1/X7R: 250% rated voltage for 5 seconds with 50 mA
max charging current. (500 Volt units @ 150% rated voltage)

Life Test (1000 hrs) CECC 30 000 (4.23)
1B/COG & 2C1/X7R: 200% rated voltage at +125°C.
(500 Volt units @ 120% rated voltage)

Damp Heat |IEC 68-2-3, 56 days.

Thermal Shock IEC 68-2-14
-55°C to +125°C, 5 cycles

Resistance to Solder Heat IEC 68-2-20

Vibration |EC 68-2-6
10Hz - 2000Hz, 0.75mm or 98m/sec?, 6 hrs.

Bump |EC 68-2-29
390m/sec?, 4000 bumps

CH and CV 4x, 5x, 81-84

Other CH, CV Styles

AVX Top line AVX.

A5C Top line A (AVX). Voltage code, dielectric code.
225K | Middle line capacitance code, tolerance code.
XXXXXX | Bottom line 6 digit batch code.

5C Second line voltage code, dielectric code.
156M | Third line capacitance code, tolerance code.
XXXXXX | Bottom line, 6 digit batch code.
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SMPS Capacitors (CV Style) I\VH (

Chip Assemblies

VERTICALLY MOUNTED RADIAL PRODUCT

Part Number format (CVXxxXxXxxxXxxxxxA2) DIMENSIONS millimeters (inches)
Typical Part Number CV525C106MA30A2 L H s Lead
Style (max) (max) (nom) Dia
(nom)
CV41-44 10.6 (0.417) 7 (0.342) 2(0.322) 0.7 (0.028)
*‘ hT Max. L Max. == CV51-54 11.9 (0.468) 10 7 (0.421) 10 2 (0.400) 9 (0.035)
T s CV61-64 16.5 (0.649) | 13.6(0.535) | 15.2 (0.600) 9 (0.035)
M CV71-74 17.8(0.700) | 21.6(0.850) | 15.2 (0.600) 9 (0.035)
' CV76-79 22.7 (0.893) | 16.6 (0.653) | 21.2* (0.834) 9 (0.035)
T *Tolerance + 0.8
25 (0.984) millimeters (inches)
) +3 (0.118) Style T max
Load Dia. —||< i CV41/51/61/71/76 3.80 (0.150)
—— 1 CV42/52/62/72/77 7.40 (0.291)
< S:05 4 CV43/53/63/73/78 111 (0.437)
(0.020) CV44/54/64/74/79 14.8 (0.583)
VERTICALLY MOUNTED 4 TERMINAL RADIAL PRODUCT
Part Number format (C\V>ooxxxxxx3xx4) DIMENSIONS millimeters (inches)
Typical Part Number CV435C106MA30A4 L H s Lead
Style (max) (max) (nom) Dia
(nom)
T M CV43-44 10.6 (0.417) 7 (0.342) 2 (0.322) 0 7 (0.028)
h ' ﬁ M1=M2:05(0020) = = | CV53-54 11.9 (0.468) 10 7 (0.421) 10 2 (0.400) 9 (0.035)
} CV63-64 16.5 (0.649) | 13.6(0.535) | 15.2 (0.600) 9 (0.035)
H Max. L Max. CV73-74 17.8(0.700) | 21.6(0.850) | 15.2 (0.600) 9 (0.035)
CV78-79 22.7 (0.893) | 16.6 (0.653) | 21.2* (0.834) 9 (0.035)
v v *Tolerance + 0.8 (0.031)
25 (0.984)
+3(0.118) —|[*—— Lead Dia. millimeters (inches)
See Table
M1 = 7 M2 i Style T max S1
?g_;gdf \« «Sg 5200? CV43/53/63/73/78 11.1(0.437) 5.08 (0.200)
CV44/54/64/74/79 14.8 (0.583) 7.62 (0.300)

Note 1. This style is only available in 3 & 4 chip assemblies

HOW TO ORDER

frro® Y o 1t

Style Size Voltage Dielectric Capacitance Capacitance Specification Finish Lead Dia. Lead Space Lead Style
Code Code Code Code Code Tolerance Code Code Code Code Code
(see product section) 5 = 50V A=C0G (2 significant COG: J=+5% A =Non-customized 3 =Uncoated 0 = Standard A = Standard 2 =2 Terminal
1=100v C=X7R digits + no. K=+10% 8 = Coated 4 = 4 Terminal
2 =200V of zeros) M = +20% (classified as See Note 1
7 =500V eg. 105=1 pF X7R: K= +10% uninsulated) above
106 = 10 pF M = +20%
107 =100 pF P =+100, -0%

Note: See page 109 for How to Order BS9100 parts
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SMPS Capacitors (CH Style) I\VH (

Chip Assemblies

HORIZONTALLY MOUNTED 4 TERMINAL RADIAL PRODUCT

Part Number format (CHxxxxxxxxx3xx4) DIMENSIONS millimeters (inches)
Typical Part Number CH782C106MA30A4 L W s S Lead a1
Style Dia
W max L max (max) (max) (nom) (nom) (nom)
"—.‘ ‘<—>‘ CH42-44 10.6 (0.417) 8.7 (0.342) 8.2(0.322) 0.7 (0.028) 5.08 (0.200)
T CH52-54 1190468 | 10.7(0421) | 102(0400) | 09(0.03) | 7.62(0.300)
. CHo2-64 16.5(0649) | 136(0535) | 152(0.6000 | 09(0.035 | 7.62(0.300)
max CH72-74 178(0700) | 21.6(0850) | 15.2(0.600) | 0.9(0.035) | 152 (0.600)
i CH77-19 227(0893 | 166(0.653 | 2127 (0834 | 0.9(0035 | 102 (0.400)
] I ) L - (CH82-84 14.1(0.559) 38.2 (1.503) 10.2 (0.400) 0.9 (0.035) 27.9 (1.100)
25 (0.984) (siidtgt'j‘e) CHa7-89 T78(0.700 | 382(1500 | 152(0600) | 1.0(0.039 | 27.9(1.100)
+3(0.118) CHa2-94 207(0893) | 406(1598) | 21270834 | 1.2(0.047) | 305 (1.200
W T 7 K/I; ‘ “Tolerance + 0.8
i i NOTE: This style is only available in 2, 3 & 4 chip assemblies only millimeters (inches)
—>S1+ 0.5 [« LS 0. 5»] Style T max
(0.020) 0.020) CH42/52/62/72/77/87/92 7.4 (0.291)
M1 =M2 = 0.5 (0.020) CH43/53/63/73/78/88/93 11.1 (0.437)
CH44/54/64/74/79/89/94 14.8 (0.583)

HORIZONTALLY MOUNTED DUAL-IN-LINE PRODUCT

Part Number format (CHxxxxxxxxxx0A0) DIMENSIONS millimeters (inches)
Typical Part Number CH615C106MA30A0Q No. of
P Style (mléx) (ngx) (ngm) Leads
per side
CH41-44 | 9.2 (0.362) | 8.7 (0.342)] 8.2(0.329)] 3
. Wmax _ o Lmax CH51-54 |10.7 (0.421) | 10.7 (0.421)| 10.2 (0.400) 4
CH61-64 |14.9 (0.586) | 13.6 (0.535)] 14.0 (0.651) 5
E_—" 2.0 (0.079) CH71-74 |16.8 (0.661) | 21.6 (0.850)] 15.2 (0.600)] 7
max max CH76-79 |21.6 (0.850) | 16.6 (0.653)| 20.3" (0.800) 6
! v CH81-84 [12.0 (0.472) |38.2 (1.503)| 10.2 (0.400)] 14
T CHB86-89 |18.9 (0.744) | 38.2 (1.503)| 15.2 (0.600) 14
} CHO1-94 |24.0 (0.944) | 40.6 (1.598)| 20.3* (0.800)] 14
:? Eg-g;gg “ss05 “Tolerance + 0.8 (0.031)
* (0.020) millimeters (inches)
L2 —> — L1 Style T max
L_, L_i CH41/51/61/71/76/81/86/91 3 8 (0.150)
CH42/52/62/72/77/82/87/92 7(0.297)
2.54 (0.100) CH43/53/63/73/78/83/88/93 | 1 1 70.437)
=0.05(0.002) Lead width 0.5 (0.020) CHA44/54/64774/79/84/89/94 | 14.8 (0.583)

Lead thickness 0.254 (0.010)
L1 =L2 + 0.5 (0.020)

HOW TO ORDER

R T T R A

Style Size Voltage Dielectric Capacitance Capacitance Specification Finish Lead Dia. Lead Space Lead Style
Code Code Code Code Code Tolerance Code Code Code Code Code
(see product section) 5 = 50V A =C0G (2 significant CO0G: J=+5% A =Non-customized 3 =Uncoated 0 = Standard A = Standard 0 = Straight dual
1=100Vv C=X7R digits + no. K=+10% 8 = Coated in line
2 =200V of zeros) M = +20% (classified as 4 =4 Terminal
7 =500V eg. 105 =1 pF X7R: K= +10% uninsulated)
106 = 10 pF M = +20%
107 =100 pF P = +100, -0%

Note: See page 109 for How to Order BS9100 parts
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SMPS Capacitors (CH Style) I\VH (

Chip Assemblies
HORIZONTALLY MOUNTED ‘L’ LEAD SMT PRODUCT
Part Number format (CHxxxxxxxxxx0A7) DIMENSIONS millimeters (inches)
Typical Part Number CH411C275KA30A7 No. of
Style L w S Leads
(max) (max) (nom) per side
o« Wmax CH41-44 | 9.2 (0.362)] 8.7 (0.342)| 8.2(0.522)| 3
l 254 (01) |CH51-54 [10.7 (0.421)[10.7 (0.421)] 10.2 (0.400)| 4
I'I I'I I'I I'I +0.5(0.02) | CH61-64 [14.9 (0.586)[13.6 (0.535)| 14.0 (0.551) 5
T max ¢ CH71-74 |16.8 (0.661)|21.6 (0.850)| 15.2 (0.600)| 7
} CH76-79 |21.6 (0.850)|16.6 (0.653)| 20.3* (0.800)| 6
L T_ | CH81-84 [12.0 (0.472)|38.2 (1.503)| 10.2 (0.400)| 14
max T CH86-89 [18.9 (0.744)[38.2 (1.503)| 15.2 (0.600)| 14
254 (0) . S:05(002 CHO1-94 [24.0 (0.944)[40.6 (1.598)| 20.3" (0.800)| 14
+0.5(0.02) D o “Tolerance + 0.8 (0.031)
i NOTE: A ‘L’ lead low profile version - .
(CH....0A5) is available with lead height millimeters (inches)
u u u u 1.1 (0.043) max. for single chip assemblies eg. Style T max
f L2 L1 CH415C225MAS0AS CH41/51/61/71/76/81/86/91 3 8 (0.150)
Lead width 0.5 (0.020 CH42/52/62/72/77/82/87/92 4 (0.291)
Lo e ot 0,010 CHi/ea3 3778895 | 111 (0.437)
L1=12+05 (0.620) ' CH44/54/64/74/79/84/89/94 .8 (0.583)
HORIZONTALLY MOUNTED ‘J’ LEAD SMT PRODUCT
Part Number format (CHxxxxxxxxxx0A8)
Typical Part Number CH411C275KA30A8 DIMENSIONS millimeters (inches)
L w s No. of
_.| L L l 2.54 (0.100) Style (max) | (max) (nom) | Leads
<= = 0.5 (0.020) per side
I.I I.I I.I I.I T CH41-44 | 9.2 (0.362) 7 (0.342) 2 (0.322) 3
max l CH51-54 [10.7 (0.421) 1o 7 (0.4279) 1o 2(0.400)] 4
L CH61-64 |14.9 (0.586) | 13.6 (0.535)| 14.0 (0.551)] 5
max T - — CH71-74 [16.8 (0.661) | 21.6 (0.850)| 15.2 (0.600) 7
CH76-79 |21.6 (0.850) | 16.6 (0.653)| 20.3* (0.800)] 6
_+_ S=0.5(0.020) CH81-84 {12.0 (0.472) | 38.2 (1.503)| 10.2 (0.400)| 14
|'| |'| |'| |'| - > CH86-89 [18.9 (0.744) [38.2 (1.503)| 15.2 (0.600) 14
' CH91-94 |24.0 (0.944) | 40.6 (1.598)| 20.3* (0.800)| 14
? *Tolerance + 0.8 (0.031)
-« Wmax | 254(0.100) . )
+ 0.5 (0.020) millimeters (inches)
NOTE: A “J’ lead low profile version (CH....0A3) is available with lead height Style T max
1.1 (0.043) max. for single chip assemblies eg. CH515C475MA30A3 CH41/51/61/71/76/81/86/91 3 8 (0.150)
CH42/52/62/72/77/82/87/92 4 (0.291)
Lead width 0.5 (0.020) CH43/53/63/73/78/83/88/93 1 1 1 (0.437)
Lead thickness 0.254 (0.010) CH44/54/64/74/79/84/89/94 14.8 (0.583)
L1 = L2 = 0.5 (0.020)
HOW TO ORDER
Style Size Voltage Dielectric Capacitance Capacitance Specification Finish Lead Dia. Lead Space Lead Style
Code Code Code Code Code Tolerance Code Code Code Code Code
(see product sectior) 5=50V  A=C0G  (2signficant  COG:J = +5% /= Non-cusiomized g 8”0?35“ 0=Standard  A=Standard 3 = Low profile “J’
1=100v  C=X7R  digits + no. K = +10% (c;igﬁed a (single chip)
2 =200V of zeros) M = +20% uninsulated) 5 = Low profile '’
7 =500V eg. 105 =1pF X7R: K= £10% (single chip)
106 = 10 uF M = £20% 7 =L Dual in line
107 = 100 uF P = +100, -0% 8 =J’ Dual in line

Note: See page 109 for How to Order BS9100 parts
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SMPS Capacitors (CH/CV Style) YA/ X¢

Chip Assemblies

COG DIELECTRIC ULTRA STABLE CERAMIC

CH/CV41-44 CH/CV51-54 CH/CV61-64 CH/CV71-74 CH/CV76-79 CH81-84 CH86-89 CH91-94
Styles Styles Styles Styles Styles Styles Styles Styles

Voltage DC
Cap uF | 50 |100|200{500| 50 |100{200|500| 50 [100{200|500| 50 {100|200{500| 50 [100{200|500| 50 [100]|200{500| 50|100{200|500]| 50 |100[200| 500
0.01 41
0.012 41
0.015 M
0.018 M
0.022 42 51
0.027 42 51
0.033 411 42 52 61
0.039 41| 42 52 61
0.047 41| 41| 43 52 61
0.056 41| 41| 43 52 61
0.068 |41 |41]| 41| 44 51|53 62 71 76 81
0.082 |41]41] 42 51|53 62 7 76 81
0.1 41421 42 51|51 |54 62 7 76 81
012 | 42|42 42 51|51 |52 61| 62 72 7 81 86
0.15 |42 |42 42 51|52 |52 61| 61|63 72 7 81 86
0.18 |42 42| 43 51|52 |52 61| 61|63 72 7 82 86
0.22 |42|43]| 43 52 (52 |52 61 |61|62]|64 71|72 76| 77 81|82 86 91
0.27 |43(43| 44 52152 | 53 61|62 |62 71(71]73 76|76 | 78 81|81|82 87 91
0.33 | 43|44 52|53 | 53 61|62 |62 71(71]73 76|76 | 78 818182 87 91
0.39 |44 52|53 |54 62|62 |62 71|71 | 72| 74| 76|76 |77 | 79|81|81[81|83 86| 87 92
0.47 53|54 62 |62 | 63 71|71 |72 76|76 |77 81|81|81|83 86 | 87 92
0.56 53 62 |63 | 63 71|72 |72 %6\ 77|77 81|81|82|84 86 | 86 | 88 92
0.68 54 62 |63 | 64 72|72 |72 laneanes 81|82 |82 86| 86| 86 | 88 92
0.82 63 | 64 7272 |73 777778 82|82 |82 86|86 | 87 | 89 91|93

1.2 64 7273 |74 7717879 82(82]|83 87|87 | 87 91(91 92| 94
1.5 73|73 78|78 828383 87|87 | 87 9192 |92
1.8 73|74 78|79 83|83 |84 87|87 | 88 9292 | 92
2.2 74 79 83 | 84 87|88 88 9292 | 92
2.7 84 88|88 | 89 92|92 |93
3.3 88| 89 92|93 |93
3.9 89 93|93 | 94
4.7 93| 94
5.6 94

NB Figures in cells refer to size within ordering information
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SMPS Capacitors (CH/CV Style) YA/ X¢

Chip Assemblies

X7R DIELECTRIC STABLE CERAMIC

CH/CV41-44 CH/CV51-54 CH/CV61-64 CH/CV71-74 CH/CV76-79 CH81-84 CH86-89 CH91-94
Styles Styles Styles Styles Styles Styles Styles Styles

Voltage DC
Cap uF | 50|100]|200|500| 50 |100{200|500| 50 [100| 200 500| 50 {100|200|500| 50 [100{200|500| 50 [100]|200{500| 50|100|200|500| 50 |100[200| 500
0.12 41
0.15 41
0.18 M
0.22 M
0.27 42 51
0.33 41| 42 51
0.39 411 42 51
0.47 41| 42 52 61
0.56 411 43 52 61
0.68 42| 43 51|52 61
0.82 42| 44 51|52 61 71 76 81
1 41| 42| 44 51|53 61| 62 71 76 81
1.2 411 42 52| 53 61| 62 71 76 81
1.5 41| 43 52| 54 61| 62 7 76 81 86
1.8 |41]41|43 52 61| 62 72 7 82 86
22 4141|444 51|52 61| 63 71|72 76| 77 81|82 86
2.7 |41 41 51|53 62| 63 71|72 76| 77 81|82 87 91
3.3 41|42 51 | 53 62| 64 71|72 76| 77 81|82 87 91
3.9 |42|42 51|51 |54 62 72|73 7778 81|83 86 | 87 91
4.7 | 42|42 511562 61| 62 72|73 77|78 82 | 83 86| 87 91
56 |42|42 51|52 61| 63 72| 74 77179 82| 84 86 | 88 92
6.8 |42|43 52|52 61 |61| 63 72 77 82 86 | 88 92
8.2 |43|43 52|52 61 |61]| 64 7173 76|78 82 87|89 91| 92
10 | 43|44 52|53 61|62 | 64 71|73 76|78 83 87 91| 92
12 | 44 53|53 62 | 62 7171 |74 76|76 |79 81|83 87 92| 93
15 53| 54 62 | 62 71|71 76|76 81|81|84 86 | 87 92| 93
18 54 62 | 63 71|72 76|77 81| 81 86 | 88 92| 94
22 54 62 | 63 72|72 AN 81|82 86|86 | 88 92
27 63 | 64 72|72 AN 82|82 86|86 | 89 93
33 63 | 64 72|73 77|78 82|82 86| 87 9193
39 64 72|73 77|78 82|82 87|87 91|91 |94
47 73|74 78|79 82|83 87|87 9192
56 73 78 83|83 87|87 92|92
68 74 79 83|84 87|88 92|92
82 84 88| 88 92|92
100 88| 89 92193
120 89 93|93
150 93|94
180 94

NB Figures in cells refer to size within ordering information
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TurboCap™ /A\V/X(

High-CV SMPS Capacitors

The TurboCap™, MLC capacitors from AVX Corporation are
characterized with very high capacitance in a small volume.
By vertical stacking of the ceramic elements, the footprint
required for mounting the capacitors is greatly reduced.
TurboCaps™ are ideally suited as filters in the input and
output stages of switch mode power supplies (SMPS). With
their ultra-low ESR, these capacitors are designed to handle
high ripple current at high frequencies and high power levels.
The DIP leads in either thru-hole or surface mount
configurations offer superior stress relief to the ceramic
elements. The leads effectively decouple the parts from the
board and minimize thermally or mechanically induced
stresses encountered during assembly, temperature cycling
or other environmental conditions.

TYPICAL APPLICATION OF TURBOCAP™ SMPS CAPACITORS FOR INPUT
AND OUTPUT FILTERS IN DC/DC CONVERTERS

o— D o)
swoner @ o

OUTPUT
FILTER

Vin

INPUT
FILTER
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TurboCap™
High-CV SMPS Capacitors

TAV/A!

ELECTRICAL SPECIFICATIONS

Temperature Coefficient
Temperature Coefficient +15%, -55° to +125°C

Capacitance Test (MIL-STD-202 Method 305)

25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz

Dissipation Factor 25°C

2.5% Max @ 25°C, 1.0+0.2 Vrms (open circuit voltage) at 1KHz
Insulation Resistance 25°C (MIL-STD-202 Method 302)

500 MQ-pF, whichever is less.

Insulation Resistance 125°C (MIL-STD-202 Method 302)
50 MQ-pF, whichever is less.

HOW TO ORDER

Dielectric Withstanding Voltage 25°C (Flash Test)
250% rated voltage for 5 seconds with 50 mA max charging current.

Life Test (1000 hrs)
X7R: 150% rated voltage at +125°C.

Moisture Resistance (MIL-STD-202 Method 106)
Ten cycles with no voltage applied.

Thermal Shock (MIL-STD-202 Method 107, Condition A)
Immersion Cycling (MIL-STD-202 Method 104, Condition B)

Resistance To Solder Heat (MIL-STD-202, Method 210,
Condition B, for 20 seconds)

Typical ESR Performance ()

27uF 47uF 100pF
ESR @ 10KHz 0.007 0.004 0.003
ESR @ 50KHz 0.003 0.002 0.0015
ESR @ 100KHz 0.002 0.0015 0.001

AVX Styles: ST12 and ST20

ST12 ? _|C_ 186 I\_|I_I % ? 03
AVX Voltage Temperature  Capacitance Code Capacitance Test Level Termination Number
Style 25V =3 Coefficient (2 significant digits Tolerance A = Standard N = Straight Lead of Leads
ST12 50V =5 X7R=C + no. of zeros) M = +20% J = Leads formed in Per Side
ST20 100V =1 1 uF =105 L = Leads formed out =3
10 yF = 106 B=5
100 pF = 107 10=10
CAPACITANCE (uF)
| ST12 | ST20
Voltage
Cap (uF) 50V 100V 25V 50V 100V 500V
.82
1.3
2.7
8.2 ...03
12 ...05
14 ...03
18 ...03
22 .10 ...05
27 .05 .03 [ Development
a7 .05 .10 Numbers inside
50 .10 shaded areas refer
to th ber of
68 03 e e
100 .05 .10 last two digits of
220 .10 the part number.
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TurboCap™ /A\V/X(

High-CV SMPS Capacitors

o

e——E —>

6.35 (0.25)
MIN.
—»|l«—0.508 (0.020) TYP

‘ - 3, 5 or 10 leads per side
~— 1254 (0.100) TYP.

—||<—0.254 (0.010) TYP.

L—C—»

2.54 (0.100) MAX.
0.635 (0.025) MIN.

“N” STYLE LEADS

E—>
| |
‘ b ‘ 0.254 (0.010) RAD. TYP.
? * | L
A O O 0790 O O 1.397 (0.055) 1.778 (0.070) T
B
+0.254 (0.01 0.254 (0.010)
oo obbo o o 04000 0254 (0.010) B
o o ! ! |
— N ¥ e e
—»|l<— 0.508 (0.020) TYP. 4‘ < 1.397 (0.055)
— 3, 5 or 10 leads per side c +0.127 (0.005)
~—2.54(0.100) TYP.
2.54 (0.100) MAX.
0.635 (0.025) MIN.
“J” STYLE LEADS
«~E—»
1.397 (0.055) 1.778 (0.070) T
+0.254 (0.010) +0.254 (0.010)

i l )j;/ 0.254 (0.010) RAD. TYP.
o &
—>|l«—0.508 (0.020) TYP

- 3, 5 or 10 leads per side

—»‘ ‘k 1.397 (0.055)

o +0.127 (0.005)

—T™| ™ 2.54(0.100) TYP.

] 2.54 (0.100) MAX.
0.635 (0.025) MIN.
“L” STYLE LEADS
DIMENSIONS millimeters (inches)
" (o D Lead | No. of Leads
Bl Gl =l + 0.635 (+ 0.025) | + 1.27 (+ 0.050) e Per Side
ST125C™*M"NO3 | 3.56 (0.140) 5.21 (0.205) 5.08 (0.200) 9.53 (0.375) 6.35 (0.250) N 03
ST125C™*M"NO5 | _ 3.56 (0.140) 5.21 (0.205) 5.08 (0.200) 14.61 (0.575) 6.35 (0.250) N 05
ST125CM"N10 | 3.56 (0.140) 5.21 (0.205) 5.08 (0.200) 26.67 (1.050) 6.35 (0.250) N 10
ST205C™*M"NO3 | 5.59 (0.220) 724 (0.285) 6.35 (0.250) 8.26 (0.325) 7.62 (0.300) N 03
ST205C™*M"NO5 | 5.59 (0.220) 7.24 (0.285) 6.35 (0.250) 13.34 (0.525) 7.62 (0.300) N 05
ST205CM"N10 | 5.59 (0.220) 724 (0.285) 6.35 (0.250) 26.04 (1.025) 7.62 (0.300) N 10

*The “B” dimension is defined for the “N” Style leads. The “L” and “J” Style Leads are 0.381 (0.015) longer. The ST12 will be 5.89 (0.220), the ST20 will be 7.62 (0.300).
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MH Ceramic Capacitor
Lead Free Ceramic Capacitor in Molded SM Leadframe

TAV/A!

are surface mount molded parts with a multi layer ceramic insert.

enhanced mechanical protection of a molded case.

large case ceramic capacitors because of mechanical stressing concerns.

HOW TO ORDER

AVX are pleased to introduce the MH range of muilti layer ceramic capacitors. The MH components

MH capacitors combine the ceramic attributes of very low ESR, non polar construction, excellent
high frequency behavior, excellent voltage stress capabilities and wide temperature range; with the

The MH range provides a lead free solution to customers who have previously been unable to use

MH \'J 1 1 C 225 M A T 2 A
MH Series Case MLCC \Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special
Size Count 3=25V C=X7R Code (InpF) Tolerance Rate  T=TinPlated 2=7"Reel Code
see table 5 =50V 2 Sig. Digits K=+10% A = Not 4 =13" Reel A=
below 1 =100V + Number of M=+20%  Applicable 6 = Waffle Std.
o Pack Product
MH X7R TARGET RANGE PACKAGING
Cap pF 25V 50V 100V 7" Reels 400
105 1.0 13" Reels 1500
125 1.2 Waffle Pack 108
155 1.5
185 1.8
332 §§ CASE DIMENSIONS: millimeters (inches)
335 3:3 EIA W+0.20 (0.008) | H+0.20 (0.008)
395 3.9 Code| Goge |L*0-20(0:008) | 440 (0.004)| -0.10 (0.004)
475 4.7
565 56 v | 76108 | 730(0287) | 6.10(0240) | e .
685 6.8 —
825 8.2
106 10
126 12 = _
156 15 ’- ;i | o * wﬁ
186 18
226 22 ﬂ E —:
276 27 H
336 33 _ & 3 |
396 39 - ;
476 47 'A|-