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                            Manufacturer Part Number

                            MAL213835221E3

                        

                        
                            Description

                            CAP 16V 220UF ELECT AXIAL

                        

                        
                            Manufacturer

                            Vishay

                        
                        
                            Series

                            AML138r

                        
                        
                            Datasheet
                            
                                
                                    1.MAL213838229E3.pdf
                                
                                (12 pages)
                            
                                   
                                    
                                                            
                                 Buy
                                                                

                        

                    

                

            
                                    
    
                
                    
                        Specifications of MAL213835221E3

                    

                
    
                
                    Capacitance

                    220µF
                    Voltage Rating

                    16V
                
    
                
                    Tolerance

                    ±20%
                    Lifetime @ Temp.

                    2000 Hrs @ 105°C
                
    
                
                    Operating Temperature

                    -40°C ~ 105°C
                    Features

                    General Purpose
                
    
                
                    Ripple Current

                    230mA
                    Esr (equivalent Series Resistance)

                    1.200 Ohm
                
    
                
                    Impedance

                    730 mOhm
                    Mounting Type

                    Through Hole
                
    
                
                    Package / Case

                    Axial, Can
                    Size / Dimension

                    0.315" Dia x 0.709" L (8.00mm x 18.00mm)
                
    
                
                    Operating Temperature Range

                    - 40 C to + 105 C
                    Termination Style

                    Axial
                
    
                
                    Dimensions

                    0.31 in Dia. x 0.71 in L
                    Product

                    High Temp Electrolytic Capacitors
                
    
                
                    Lead Free Status / RoHS Status

                    Lead free / RoHS Compliant
                    Height

                    -
                
    
                
                    Lead Spacing

                    -
                    Surface Mount Land Size

                    -
                
    
                
                    Lead Free Status / Rohs Status

                    Lead free / RoHS Compliant
                    Other names

                    2222 138 35221
222213835221
4202PHTB
                
        
            
                
        Available stocks

            
                
                    Company

                    Part Number

                    Manufacturer

                    Quantity

                    Price

                

                
                    
                        Company:

                        
                            
                            Bonase Electronics (HK) Co., Limited
                        

                    

                    
                        Part Number:

                        MAL213835221E3

                    

                    
                        Manufacturer:

                        Vishay

                    

                    
                        Quantity:

                        500
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Document Number: 28332

Revision: 16-Feb-11

QUICK REFERENCE DATA

DESCRIPTION

Nominal case sizes

(Ø D x L in mm)

Rated capacitance range, C

Tolerance on C

Rated voltage range, U

Category temperature range

Endurance test at 105 C

Useful life at 105 C

Useful life at 40 C,

I

Shelf life at 0 V, 105 C

Based on sectional

specification

Climatic category IEC 60068

R

021 ASM

applied

dimensions

R

smaller

Fig.1 Component outlines

R

R

138 AML

1.3 x I

200 000 h

6.3 x 12.7

to 10 x 25

IEC 60384-4/EN130 300

1000 h

2000 h

500 h

R

1.0 µF to 15 000 µF

- 40 °C to + 105 C

For technical questions, contact:

applied:

6.3 V to 100 V

Axial Miniature, Long-Life

longer

40/105/56

VALUE

life

± 20 %

Aluminum Capacitors

1.8 x I

500 000 h

to 21 x 38

10 000 h

10 x 30

1 18 AHT

120 AT C

5000 h

500 h

R

applied:

aluminumcaps1@vishay.com

FEATURES

 Polarized

 Axial leads, cylindrical aluminum case, insulated

 Mounting ring version not available in insulated form

 Taped versions up to caseØ15 mm x 30 mm available for

 Charge and discharge proof

 Long useful life: 2000 h to 10 000 h at 105 C, high

 High ripple current capability

 Miniaturized, high CV-product per unit volume

 Compliant to RoHS directive 2002/95/EC

APPLICATIONS

 Industrial, automotive, EDP and telecommunication

 Smoothing,

 Portable and mobile equipment (small size, low mass)

 Stand-by applications

 Low mounting height boards, vibration and shock resistant

MARKING

The capacitors are marked (where possible) with the

following information:

 Rated capacitance (in µF)

 Tolerance on rated capacitance, code letter in accordance

 Rated voltage (in V)

 Upper category temperature (105 °C)

 Date code, in accordance with IEC 60062

 Code for factory of origin

 Name of manufacturer

 Negative terminal identification

 Series number (138)

non-solid electrolyte

with a blue sleeve

(case Ø 6.3 mm x 12.7 mm and 7.7 mm x 12.7 mm are

moulded with flame retardant plastic material)

automatic insertion

reliability

decoupling, timing

with IEC 60062 (M for ± 20 %)

aluminum

filtering, buffering

electrolytic

Vishay BCcomponents

in SMPS; coupling,

capacitors,

138 AML

www.vishay.com
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                    Related parts for MAL213835221E3

            
                
                    Image

                    Part Number

                    Description

                    Manufacturer

                    Datasheet

                    
                        Request
                        R
                    

                
                
                    
                    

                    
                        Part Number:

                        
                            RGL41B/26
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                RGL41B26.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA6.8A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA6.8A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA11A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA11A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA12A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA12A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA15A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA15A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA20A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA20A-E361T.pdf
                                (5 pages)
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                        Part Number:

                        
                            TPSMA30A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA30A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA33A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA33A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA36A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA36A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA43A-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA43A-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA10-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA10-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            TPSMA16-E3/61T
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                TPSMA16-E361T.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            BZG05C10TR3
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                BZG05C10TR3.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            BZG05C12TR3
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                BZG05C12TR3.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
                
                    
                    

                    
                        Part Number:

                        
                            BZG05C30TR3
                        

                    

                    
                        Description:

                        357-036-542-201 CARDEDGE 36POS DL .156 BLK LOPRO
                        
                    

                    
                        Manufacturer:

                        Vishay

                    
                    
                        Datasheet:

                        
                            
                                
                                BZG05C30TR3.pdf
                                (5 pages)
                            
                        

                    
                                            
                        
                            
                            Buy
                           

                    

                
        
            
                    MAL213835221E3 Summary of contents

                            Page 1

                ... Date code, in accordance with IEC 60062 500 h  Code for factory of origin  Name of manufacturer  Negative terminal identification 40/105/56  Series number (138) aluminumcaps1@vishay.com 138 AML Vishay BCcomponents aluminum electrolytic capacitors, filtering, buffering in SMPS; coupling, www.vishay.com 205 ...
                Page 2

                ... AML Vishay BCcomponents SELECTION CHART FOR (µF) 6.3 10 1.0 - 2 100 6.3 x 12.7 150 - 7.7 x 12.7 220 7.7 x 12.7 6 330 - 470 6 680 - 1000 1500 - 2200 12 3300 - 4700 - 6800 - 000 - 000 - DIMENSIONS in millimeters AND AVAILABLE FORMS 63.5 ± 1.5 Ø Ø d ...
                Page 3

                ... MOUNTING RING: FORM MR Ød2 D Ø D2 max. max. 1.0 + 0.4 15.5 17.5 1.0 + 0.4 18.5 19.5 1.0 + 0.4 18.5 19.5 1.0 + 0.4 21.5 22.5 aluminumcaps1@vishay.com 138 AML Vishay BCcomponents PACKAGING QUANTITIES FORM FORM 1000 - 500 - 1000 - 500 - 500 - 500 340 - 260 ...
                Page 4

                ... AML Vishay BCcomponents ELECTRICAL DATA SYMBOL DESCRIPTION C rated capacitance at 100 Hz, tolerance ± rated RMS ripple current at 100 Hz, 105  max. leakage current after 5 min tan  max. dissipation factor at 100 Hz equivalent series resistance at 100 Hz ESR (calculated from tan  and C max ...
                Page 5

                ... AML Vishay BCcomponents ORDERING CODE MAL2138....... TAPED TAPED IN MOUNTING IN BOX ON REEL BOX RING FORM AA FORM BR FORM BA FORM MR - 26101E3 36101E3 - 26221E3 36221E3 - 26471E3 ...
                Page 6

                ... AML Vishay BCcomponents ADDITIONAL ELECTRICAL DATA PARAMETER Voltage Surge voltage Reverse voltage Current Leakage current Inductance Equivalent series inductance (ESL) CAPACITANCE (C) 1 1.0 4 0.9 0 0 Case Ø 6 typical at 20 °C, 100 Hz 0 Fig.6 Typical multiplier of capacitance as a function of ambient temperature www ...
                Page 7

                ... ESR ESR 100 120 Case Ø 6 (°C) amb ESR = typical at 20 °C, 100 Hz 0 aluminumcaps1@vishay.com 138 AML Vishay BCcomponents Curve Curve 2: 6 100 Fig.9 Typical multiplier of ESR as a function of ambient temperature Curve 1: 6.3 V Curve 2: 100 Fig.11 Typical multiplier ESR as a function of frequency www ...
                Page 8

                ... AML Vishay BCcomponents EQUIVALENT SERIES RESISTANCE (ESR) ESR ESR 0 Case Ø ESR 0 IMPEDANCE (Z) Table 4 IMPEDANCE VS. CAPACITANCE VALUES (case Ø 6 12 mm) T amb 6 300  200 + 20 °C 2000  1200 - 25 °C  5500  3200 - 40 ° Case Ø Fig.13 Typical multiplier of ESR as a function of ambient temperature at 10 kHz www ...
                Page 9

                ... Curve 2:4700 µ Curve 3: 6800 µ (Hz) Case Ø (°C) amb Fig.18 Typical impedance as a function of frequency aluminumcaps1@vishay.com 138 AML Vishay BCcomponents Curve 1: 680 µ Curve 2:4700 µ Curve 3: 6800 µ (Hz) T amb Curve 1: 680 µ Curve 2:4700 µ Curve 3: 6800 µ ...
                Page 10

                ... AML Vishay BCcomponents RIPPLE CURRENT AND USEFUL LIFE I = actual ripple current at 100 rated ripple current at 100 Hz, 105  Useful life at 105 C and I (1) applied: R case Ø 6 12 mm: 2000 h case Ø mm: 10 000 h Fig.19 Multiplier of useful life as a function of ambient temperature and ripple current load ...
                Page 11

                ... T = 105 °C; no voltage applied; amb 500 h after test applied for 30 min before measurement aluminumcaps1@vishay.com 138 AML Vishay BCcomponents REQUIREMENTS  6.3 V; C/  6.3 V; C/C: ± tan   1.3 x spec. limit Z  spec. limit  spec. limit I L5  ...
                Page 12

                ... Vishay product could result in personal injury or death. Customers using or selling Vishay products not expressly indicated for use in such applications their own risk and agree to fully indemnify and hold Vishay and its distributors harmless from and against any and all claims, liabilities, expenses and damages arising or resulting in connection with such use or sale, including attorneys fees, even if such claim alleges that Vishay or its distributor was negligent regarding the design or manufacture of the part ...
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