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		  Datasheet File OCR Text:


		     document number: 81753 for technical questions, contact:  optocoupleranswe rs@vishay.com www.vishay.com rev. 1.6, 24-feb-11 1 optocoupler, phototransistor output,  high temperature, 110 c rated vo615a vishay semiconductors   description the vo615a consists of a phot otransistor optically coupled to a gallium arsenide infrared -emitting diode in a 4 pin plastic dual inline package. agency approvals ? bsi: en 60065:2002, en 60950-1:2006 ? din en 60747-5-2 (vde 0884)/din en 60747-5-5 (pending), available with option 1 ?fimko ? ul file no. e52744 ? cul tested to csa 22.2 bulletin 5a features ? ctr offered in 9 groups ? isolation materials according to ul 94 v-0 ? pollution degree 2 (din/vde 0110/resp. iec 60664) ? climatic classification 55/110/21 (iec 60068 part 1) ? temperature range - 55 c to + 110 c ? rated impulse voltage (transient overvoltage) v iotm  = 6 kv peak ? isolation test voltage (partial discharge test voltage) v pd  = 1.6 kv ? rated isolation voltage (rms includes dc) v iowm  = 600 v rms ? rated recurring peak voltage (repetitive) v iorm  = 850 v peak ? creepage current resistance according to vde 0303/ iec 60112 comparative tracking index: cti  ?  250 ? compliant to rohs directive 2002/95/ec applications circuits for safe protective  separation against electrical shock according to safety class ii (reinforced isolation): ? for appl. class i - iv at mains voltage  ?  300 v ? for appl. class i -  iv at mains voltage  ?  600 v according to table 1 of iec 60664-1, suitable for: -  switch-mode power supplies -  line receiver -  computer peripheral interface -  microprocessor system interface note ? additional options may be possible, please contact sales office. c e 17918_4 1 a c v de 17918_10 ordering information vo615a-#x0## t part number ctr  bin package option  tape  and  reel agency certified/ package ctr (%) 5 ma 10 ma 5 ma bsi, fimko, ul, cul 50 to 600 40 to 80 63 to 125 100 to 200 160 to 320 50 to 150 100 to 300 80 to 160 130 to 260 200 to 400 dip-4 vo615a vo615a-1 vo615a-2 vo615a-3 vo615a-4 vo615a-5 vo615a-6 vo615a-7 vo615a-8 vo615a-9 dip-4, 400 mil, option 6 vo615a -x006 vo615a -1x006 vo615a -2x006 vo615a -3x006 vo615a -4x006 vo615a -5x006 vo615a -6x006 vo615a -7x006 vo615a -8x006 vo615a -9x006 smd-4, option 7 vo615a -x007t vo615a -1x007t vo615a -2x007t vo615a -3x007t vo615a -4x007t vo615a -5x007t vo615a -6x007t vo615a -7x007t vo615a -8x007t vo615a -9x007t smd-4, option 9 vo615a -x009t vo615a -1x009t vo615a -2x009t vo615a -3x009t vo615a -4x009t vo615a -5x009t vo615a -6x009t vo615a -7x009t -- vde, bsi, fimko, ul, cul 50 to 600 40 to 80 63 to 125 100 to 200 160 to 320 50 to 150 100 to 300 80 to 160 130 to 260 200 to 400 dip-4 vo615a -x001 vo615a -1x001 - vo615a -3x001 -- vo615a -6x001 - vo615a -8x001 - dip-4, 400 mil, option 6 -- vo615a -2x016 vo615a -3x016 vo615a -4x016 vo615a -5x016 -- vo615a -8x016 vo615a -9x016 smd-4, option 7 vo615a -x017t vo615a -1x017t - vo615a -3x017t vo615a -4x017t - vo615a -6x017t - vo615a -8x017t vo615a -9x017t smd-4, option 8 --- vo615a -3x018t vo615a -4x018t ----- smd-4, option 9 -- vo615a -2x019t vo615a -3x019t vo615a -4x019t ----- > 0.1 mm 10.16 mm > 0.7 mm 7.62 mm dip-#                                         option 7 option 6 option 9 9.27 mm option 8

    www.vishay.com for technical questions, contact:  optocoupleranswe rs@vishay.com document number: 81753 2 rev. 1.6, 24-feb-11 vo615a vishay semiconductors optocoupler, phototransistor output,  high temperature, 110 c rated   notes ? stresses in excess of the absolute maximum ratings can cause pe rmanent damage to the device. functional operation of the devic e is not implied at these or any other conditions in excess of those given  in the operational sections of this document. exposure to abs olute maximum ratings for e xtended periods of the time ca n adversely affect reliability. (1) refer to reflow profile for soldering conditions for surface mount ed devices (smd). refer to wave profile for soldering conditi ons for through hole devices (dip). note ? minimum and maximum values are testing requirements. typical valu es are characteristics of the device and are the result of en gineering evaluation. typical values are for information only and are not part of the testing requirements. absolute maximum ratings  (t amb  = 25 c, unless otherwise specified) parameter test condition symbol value unit input reverse voltage v r 6v forward current i f 60 ma forward surge current t p   ?  10 s i fsm 1.5 a led power dissipation at 25 c p diss 70 mw output collector emi tter voltage v ceo 70 v emitter collec tor voltage v eco 7v collector current i c 50 ma collector peak current t p /t = 0.5, t p   ?  10 ms i cm 100 ma output power dissipation at 25 c p diss 70 mw coupler isolation test voltage (rms) t = 1 s v iso 5000 v rms operating ambient temperature range t amb - 55 to + 110 c storage temperature range t stg - 55 to + 125 c soldering temperature  (1) 2 mm from case,  ?  10 s t sld 260 c electrical characteristics  (t amb  = 25 c, unless otherwise specified) parameter test condition symbol min. typ. max. unit input forward voltage i f  = 50 ma v f 1.43 1.6 v junction capacitance v r  = 0, f = 1 mhz c j 50 pf output collector emi tter voltage i c  = 1 ma v ceo 70 v emitter collec tor voltage i e  = 100 a v eco 7v collector emitter  cut-off current v ce  = 20 v, i f  = 0 i ceo 10 100 na coupler collector emitter sa turation voltage i f  = 10 ma, i c  = 1 ma v cesat 0.3 v cut-off frequency v ce  = 5 v, i f  = 10 ma, r l  = 100  ? f c 110 khz coupling capaci tance f = 1 mhz c k 0.6 pf

    document number: 81753 for technical questions, contact:  optocoupleranswe rs@vishay.com www.vishay.com rev. 1.6, 24-feb-11 3 vo615a optocoupler, photot ransistor output,  high temperature, 110 c rated vishay semiconductors   note ? according to din en 60747-5-2 (vde 0884) (see  figure 2). this optocoupler is suitable  for safe electrical  isolation only withi n the safety ratings. compliance with the safety  ratings shall be ensured by means of suitable protective circuits. f ig . 1 - d er ati ng d i ag ra m  fi g. 2 - t es t pu ls e d i ag ra m for  sa m ple  te st acc or din g to                   din en 60747-5-2 (vde 0884); iec 60747-5-5 current transfer ratio  (t amb  = 25 c, unless otherwise specified) parameter test condition part symbol min. typ. max. unit i c /i f v ce  = 5 v, i f  = 1 ma vo615a-1 ctr 13 30 % vo615a-2 ctr 22 45 % vo615a-3 ctr 34 70 % vo615a-4 ctr 56 90 % v ce  = 5 v, i f  = 5 ma vo615a ctr 50 600 % vo615a-5 ctr 50 150 % vo615a-6 ctr 100 300 % vo615a-7 ctr 80 160 % vo615a-8 ctr 130 260 % vo615a-9 ctr 200 400 % v ce  = 5 v, i f  = 10 ma vo615a-1 ctr 40 80 % vo615a-2 ctr 63 125 % vo615a-3 ctr 100 200 % vo615a-4 ctr 160 320 % safety and insulation rated parameters parameter test condition symbol min. typ. max. unit partial discharge test voltage - routine test 100 %, t test  = 1 s v pd 1.6 kv partial discharge test voltage - lot test (sample test) t tr  = 60 s, t test  = 10 s, (see figure 2) v pd 1.36 kv insulation resistance v io  = 500 v r io 10 12 ? v io  = 500 v, t amb  = 100 c r io 10 11 ? v io  = 500 v, t amb  = 150 c (construction test only) r io 10 9 ? rated impulse voltage v iotm 6kv max. working voltages recurring peak voltage v iorm 850 v forward current i si 130 ma power dissi pation p so 265 mw safety temperature t si 150 c creepage distance 7.6 mm 0 25 50 75 125 0 50 100 150 200 300 t si  - safety temperature (c) 150 100 250 phototransistor p so  (mw) ir-diode i si  (ma) t 13930 t 1 , t 2  = 1 to 10 s  t 3 , t 4  = 1 s  t test  = 10 s  t stres  = 12 s  v iotm v pd v iowm v iorm 0 t 1 t test t tr  = 60 s  t stres t 3 t 4 t 2

    www.vishay.com for technical questions, contact:  optocoupleranswe rs@vishay.com document number: 81753 4 rev. 1.6, 24-feb-11 vo615a vishay semiconductors optocoupler, phototransistor output,  high temperature, 110 c rated    fig. 3 - test circuit,  non-saturated operation  fig. 4 - test circuit, saturated operation  fig. 5 - switching times switching characteristics  (t amb  = 25 c, unless otherwise specified) parameter test condition symbol min typ. max unit delay time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t d 3s rise time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t r 3s fall time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t f 4.7 s storage time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t s 0.3 s turn-on time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t on 6s turn-off time v s  = 5 v, i c  = 2 ma, r l  = 100  ? , (see figure 3) t off 5s turn-on time v s  = 5 v, i f  = 10 ma, r l  = 1 k ? , (see figure 4) t on 3s turn-off time v s  = 5 v, i f  = 10 ma, r l  = 1 k ? , (see figure 4) t off 10 s channel i  channel ii 95 10804 r g  = 50   t p t p  = 50 s  t = 0.01 + 5 v  i f 0 50   100   i f i c  = 2 ma; adjusted through input amplitude oscilloscope r l = 1 m  c l = 20 pf channel i channel ii 95 10843 r g = 50   t p t p = 50 s t = 0.01 + 5 v i c i f 0 50   1 k  i f = 10 ma oscilloscope r l    c l 20 pf  1 m   t p t t 0 0 10 % 90 % 100 % t r t d t on t s t f t off i f i c t p pulse duration t d delay time t r rise time t on (= t d  + t r )    turn-on time t s storage time t f fall time t off (= t s  + t f ) turn-off time 96 11698

    document number: 81753 for technical questions, contact:  optocoupleranswe rs@vishay.com www.vishay.com rev. 1.6, 24-feb-11 5 vo615a optocoupler, photot ransistor output,  high temperature, 110 c rated vishay semiconductors   typical characteristics  (t amb  = 25 c, unless otherwise specified)  fig. 6 - forward voltage vs. forward current  fig. 7 - collector current vs . collector emitter voltage (ns)  fig. 8 - leakage current vs. ambient temperature  fig. 9 - collector current vs. collector emitter voltage (sat)  fig. 10 - normalized ctr (sat) vs. ambient temperature  fig. 11 - normalized ctr (ns) vs. ambient temperature 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 0.1 1 10 100 v f  - forward voltage (v) i f  - forward current (ma) 22326 t amb  = 0 c t amb  = 25 c t amb  = 50 c t amb  = 75 c t amb  = 110 c t amb  = - 55 c 22327 0 5 10 15 20 25 0246810 i c  - collector current (ma) v ce  - collector emitter voltage (n s ) (v) i f  = 30 ma i f  = 20 ma i f  = 15 ma i f  = 10 ma i f  = 5 ma 22328 0.001 0.1 10 1000 - 60 - 40 - 20 0 20 40 60 80 100 120 i ce0  - leakage current (na) t amb  - ambient temperature (c) i f  = 0 ma v ce  = 40 v v ce  = 24 v v ce  = 12 v 22329 0 5 10 15 20 25 30 0 0.1 0.2 0.3 0.4 i c  - collector current (ma) v ce  - collector emitter voltage ( s at) (v) i f  = 25 ma i f  = 10 ma i f  = 5 ma i f  = 2 ma i f  = 1 ma 22330 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 - 60 - 40 - 20 0 20 40 60 80 100 120 n ctr  - normalized ctr ( s at) t amb  - ambient temperature (c) v ce  = 0.4 v i f  = 10 ma i f  = 5 ma i f  = 1 ma 22331 n ctr  - normalized ctr (n s ) t amb  - ambient temperature (c) 0 0.2 0.4 0.6 0.8 1.0 1.2 - 60 - 40 - 20 0 20 40 60 80 100 120 v ce  = 5 v i f  = 10 ma i f  = 5 ma i f  = 1 ma

    www.vishay.com for technical questions, contact:  optocoupleranswe rs@vishay.com document number: 81753 6 rev. 1.6, 24-feb-11 vo615a vishay semiconductors optocoupler, phototransistor output,  high temperature, 110 c rated    fig. 12 - normalized ctr  (ns) vs. forward current  fig. 13 - normalized ctr (sat) vs. forward current  fig. 14 - f ctr  vs. i c  (sat) (ma)  fig. 15 - f ctr  vs. phase angle (khz)  fig. 16 - switching time vs. load resistance 22332 n ctr  - normalized ctr (n s ) i f  - forward current (ma) 0 0.2 0.4 0.6 0.8 1.0 1.2 0.1 1 10 100 t amb  = - 55 c t amb  = 0 c t amb  = 50 c t amb  = 75 c t amb  = 110 c v ce  = 5 v t amb  = 25 c 22333 n ctr  - normalized ctr ( s at) i f  - forward current (ma) 0 0.2 0.4 0.6 0.8 1.0 1.2 0.1 1 10 100 t amb  = - 55 c t amb  = 0 c t amb  = 50 c t amb  = 25 c t amb  = 75 c t amb  = 110 c v ce  = 0.4 v 22334 1 10 100 1000 0.1 1 10 100 f ctr  (khz) i c  (ma) v cc  = 5  v 22335 - 160 - 140 - 120 - 100 - 80 - 60 - 40 - 20 0 20 1 10 100 1000 pha s e (deg) f (khz) v ce  = 5 v 22336 0.1 1 10 100 1000 0 5 10 15 20 t on , t off  -  s witching time ( s ) r l  - load re s i s tance (k  ) t on  ( s ) t off  ( s ) v ce  = 5 v, i f  = 10 ma

    document number: 81753 for technical questions, contact:  optocoupleranswe rs@vishay.com www.vishay.com rev. 1.6, 24-feb-11 7 vo615a optocoupler, photot ransistor output,  high temperature, 110 c rated vishay semiconductors   package dimensions  in millimeters package marking notes ? only options 1, 7 and 8 are reflected in the package marking. ? the vde logo is only  marked on option1 parts. ? tape and reel suffix (t) is not part of the package marking. 0.25 typ. i178027-6 6.5  0.3 4.58  0.3 2.54 typ. 3.5  0.3 4.5  0.3  0 to 15 1.2  0.1 0.4  0.15 7.62 typ. pin 1 identifier 2.75  0.15 7.62 to 10.3 0.5  0.1 10.16 typ. 7.62 typ. option 6 8 min. 7.62 typ. 4.3  0.3 0.6 min. 10.3 max. 0.35  0.25 option 7 20802-1 7.62 typ. 12.1 max. 9.27 min. option 8 option 9 10.3 max. 7.62 typ. 8.16  0.8 0.6 min. 0.1  0.1 2.54 1.78 0.76 8 min. 1.52 11.05 9.95 min. r 0.25 2.54 1.78 0.76 7.7 1.52 11.05 r 0.25 2.54 1.78 0.76 1.52 r 0.25 13.0 3.6  0.3 3.5  0.3 0.1 min. 0.25  0.1 3.5  0.3 2.55  0.25 21764 vo615a-3 v ww  24

    document number: 91 000  www.vishay.com revision: 11-mar-11 1   disclaimer legal disclaimer notice vishay   all product, product specifications and data ar e subject to change without notice to improve reliability, function or design or otherwise.  vishay intertechnology, inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectivel y, vishay), disclaim any and all liability fo r any errors, inaccuracies or incompleteness contained in any datasheet or in any o ther disclosure relating  to any product. vishay makes no warranty, representation  or guarantee regarding the suitability of  the products for any particular purpose or the continuing production of any product.   to the maximum extent permitted by applicab le law, vishay disc laims (i) any and all liability arising out of the application or use of any product,  (ii) any and all liability, incl uding without limitation specia l, consequential or incidental dama ges, and (iii) any and all impl ied warranties, including warran ties of fitness for particular purpose, non-infringement and merchantability.  statements regarding the suitability of pro ducts for certain types of applications are based on vishays knowledge of typical requirements that are often placed on vishay products in gene ric applications.  such statements are not binding statements about the suitability of products for a partic ular application.  it is the customers responsibility to validate that a particu lar product with the properties described in th e product specification is su itable for use in a particul ar application.  parameters provided in datasheets an d/or specifications may vary in  different applications and perfo rmance may vary over time.  all operating parameters, including typical pa rameters, must be  validated for each customer application by the customers technical experts. product specifications do not expand or  otherwise modify vishays term s and conditions of purchase, including but not limited to the warranty expressed therein. except as expressly indicated in  writing, vishay products are not designed for  use in medical, life-saving, or life-sustaining applications or for any other application in which the failure of  the vishay product co uld result in person al injury or death. customers using or selling vishay  products not expressly indicated for use in such applications do so at their own risk and agr ee to fully indemnify and hold vishay and it s distributors harmless from and against an y 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 vis hay or its distributor was negligent  regarding the design or manufact ure of the part.  please contact authorized vishay personnel t o obtain written terms and conditions regarding  products designed fo r such applications. no license, express or implied, by estoppel  or otherwise, to any intelle ctual property rights is gran ted by this document or by any conduct of vishay.  product names and markings noted  herein may be trademarks of  their respective owners.
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