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		         chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 1 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 high stability resistor chips (< 0.25 % at pn at 70 c during 1000 h) thick film technology vishay sfernice thick film  resistor chips are specially  designed to meet ve ry stringent specifications in terms  of reliability, stability < 0.25  % at pn at + 70 c during  1000 h, homogeneity, reproducibility and quality. they conform to specifications nfc 83-240 and  mil-r-55342 d. evaluated to escc 4001/026 (see chphr datasheet). sputtered thin film termination s, with nickel barrier, are  very convenient for high operating conditions. they can  withstand thousands of very  severe thermal shocks. b (w/a), n (w/a), and f (one fa ce) types are for solder reflow  assembly. g (w/a) and w (one face) types  are for wire bonding, gluing  and even high tempera ture solder reflow. features ? chp: standard passivated version for  industrial, professional an d military applications ? robust terminations ? large ohmic value range 0.1  ?  to 100 m ? ? tight tolerance to 0.5 % ? hchp: for high frequency applications ? escc approved see chphr ? high temperature (245 c) see chpht ? smd wraparound chip resistor ? halogen-free according to iec 61249-2-21 definition ? withstand moisture resi stance test of aec-q200 ? material categorization: for definitions of compliance  please see  www.vishay.com/doc?99912   note ? * this    datasheet    provides    information    about    parts    that    are ? rohs-compliant  and/or  parts  th at  are  non-rohs-compliant.  for ? example, parts with lead (pb) te rminations are not rohs-compliant. ? please see the information/tables in this datasheet for details. notes (1) shall be read in conjunc tion with other tables (2) with special assembly care available standard electrical specifications model size rated  power pn w limiting  element  voltage v max. overload voltage  v resistance  range  (1)   ? tolerance  % temperature  coefficient  ppm/c unit  weight  mg chp0502 ? hchp0502 0502 0.050 50 100 0.1 to 25m 0.5, 1, 2, 5 100, 200 1 chp0505 ? hchp0505 0505 0.125 50 100 0.1 to 10m 0.5, 1, 2, 5 100, 200 3 chp0603 ? hchp0603 0603 0.125 50 100 0.1 to 25m 0.5, 1, 2, 5 100, 200 2 chp0805 ? hchp0805 0805 0.200 150 300 0.1 to 25m 0.5, 1, 2, 5 100, 200 4 chp1005 ? hchp1005 1005 0.250 150 300 0.1 to 50m 0.5, 1, 2, 5 100, 200 5 chp1206 ? hchp1206 1206 0.250 200 400 0.1 to 50m 0.5, 1, 2, 5 100, 200 8 chp1505 ? hchp1505 1505 0.500 200 400 0.1 to 75m 0.5, 1, 2, 5 100, 200 8 chp2010 ? hchp2010 2010 1.000  (2) 200 400 0.1 to 100m 0.5, 1, 2, 5 100, 200 26 chp1020 ? hchp1020 1020 1.000  (2) 200 400 0.1 to 10m 0.5, 1, 2, 5 100, 200 25 chp2208 ? hchp2208 2208 0.750 200 400 0.1 to 100m 0.5, 1, 2, 5 100, 200 21 chp2512 ? chp2512 2512 2.000  (2) 250 500 0.1 to 100m 0.5, 1, 2, 5 100, 200 42 chp1010 ? chp1010 1010 0.500 200 400 0.1 to 25m 0.5, 1, 2, 5 100, 200 12

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 2 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 dimensions  in millimeters (inches) case ? size abcd/e value tol. value tol. value tol. value tol. 0502 1.27 (0.050) 0.152 (0.006) 0.60 (0.024) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 0505 1.27 (0.050) 0.152 (0.006) 1.27 (0.050) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 0603 1.52 (0.060) 0.152 (0.006) 0.85 (0.033) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 0805 1.91 (0.075) 0.152 (0.006) 1.27 (0.050) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 1005 2.54 (0.100) 0.152 (0.006) 1.27 (0.050) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 1206 3.05 (0.120) 0.152 (0.006) 1.70(0.067) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 1505 3.81 (0.150) 0.152 (0.006) 1.32 (0.052) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 2010 5.08 (0.200) 0.152 (0.006) 2.54 (0.100) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 1020 2.54 (0.100) 0.152 (0.006) 5.08 (0.200) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 2208 5.58 (0.220) 0.152 (0.006) 2.00 (0.079) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 2512 6.35 (0.250) 0.152 (0.006) 3.30 (0.130) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) 1010 2.54 (0.100) 0.152 (0.006) 2.54 (0.100) 0.127 (0.005) 0.5 (0.020) 0.127 (0.005) 0.38 (0.015) 0.127 (0.005) suggested land pattern  (to ipc-7351a) case size dimension in mm (inches) zmax. gmin. xmax. 0502 1.82 (0.072) 0.10 (0.004) 0.73 (0.029) 0505 1.82 (0.072) 0.10 (0.004) 1.40 (0.055) 0603 2.37 (0.093) 0.35 (0.014) 0.98 (0.038) 0805 2.76 (0.109) 0.74 (0.029) 1.40 (0.055) 1005 3.39 (0.134) 1.37 (0.054) 1.40 (0.055) 1206 3.90 (0.154) 1.88 (0.074) 1.73 (0.068) 1505 4.66 (0.184) 2.64 (0.104) 1.45 (0.057) 2010 5.93 (0.234) 3.91 (0.154) 2.67 (0.105) 1020 3.39 (0.134) 1.37 (0.054) 5.21 (0.205) 2208 6.43 (0.253) 4.41 (0.174) 2.04 (0.080) 2512 7.20 (0.284) 5.18 (0.204) 3.19 (0.125) 1010 3.39 (0.134) 1.37 (0.054) 2.67 (0.105) a d d c a d d c e e b g min. z max. x max.

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 3 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 note ? refer to application note guidelines for vishay sfernice  resistive and inductive components (document number:  52029) for recommended  reflow prof ile. profile #3 applies. note ? for temperature up to 215 c  please consult vi shay sfernice note (1) improved pe rformance on request chips for high frequency applications the hf performance  of flip chip and w/a types can be  improved on request. ? please ask for hchp power derating curve packaging esd packaging available: waffle pack and plastic tape and  reel (low conductivity). pape r tapes available on request  (esd only). packaging rules waffle pack can be filled up to maximum qu antity indicated in the table  here above, taking into account the minimum order quantity.  when quantity ordered exce eds maximum quantity of a  single waffle pack, the waffle packs are stacked up on the  top of each other and closed by one single cover. to get not stacked up waffle pack in case of ordered  quantity > maximum number of pieces per package:  please consult vish ay sfernice for sp ecific ordering  code tape and reel can be filled up to maximum qu antity indicated in the table  here above, taking into account the minimum order quantity.  when quantity ordered is  between the moq and the  maximum reel capacity, on ly one reel is provided. when several reels are needed for ordered quantity  within moq and maximum reel capacity: please consult  vishay sfernice for specific ordering code mechanical specifications substrate alumina technology thick film  (ruthenium oxyde) protection epoxy coating terminations b (w/a): snpb over nickel barrier for solder reflow n (w/a):   snag over nickel barrier for solder reflow f (flip chip): snag over nickel barrier for solder reflow w (one face) and g (w/a) type: gold over nickel barrier for other applications climatic specifications operating temperature ? range - 55 c; + 155 c best tol. and tcr vs. ohmic value  (1) ohmic value ? range in  ? tightest tolerance (%) best tcr  (ppm/c) 10  ?  <  r  < 5m 0.5 % (d) 100 (k) 5  ?  <  r  < 10m 1 % (f) 100 (k) 1  ?  <  r  <  r max. 2 % (g) 200 (l) 0.1  ?  <  r  <  r max. 5 % (j) 200 (l) size number of pieces per package tape width waffle pack tape and reel min. max. 0502 100 100 4000 8 mm 0505 0603 0805 ? 1005 140 1206 1505 60 2010 1000 8 mm 1010 100 4000 8 mm 2208 60 1000 8 mm 1020 60 8 mm 2512 45 2000 8 mm 070 20 40 60 80 100 120 140 155 0 20 40 60 80 100 ambient temperature in c rated power ( % )

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 4 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 typical hf performance of hchp popular options for any option it is recommended to cons ult vishay sfernice  for availability first. option: enlarged terminations:  0063 ? for stringent and special power dissipation  requirements, the thermal resistance between  the resistive layer and the solder joi nt  can be reduced using enlarged te rminations chip resistors which are soldered on  large and thick copper  pads acting as heat  sinks (see application note: 53048 power dissipation in high precis ion vishay sfernice chip resistors and arrays (p thin film,  pra arrays, chp thick film)  www.vishay.com/doc?53048 . option to order: 0063 (applies to size 1206/1505/1020/2010/2512). 2.0 1.6 1.8 1.2 1.4 1.0 0.8 0.6 0.4 0.2 0 1 10 100 1000 10 000 f (mhz) |z|/r size 0603 (w/a) 100 k  1 m  1 k  10 k  100   200   1   10   2.0 1.6 1.8 1.2 1.4 1.0 0.8 0.6 0.4 0.2 0 1 10 100 1000 10 000 f (mhz) |z|/r size 0603 (flip chip) 100 k  1 m  1 k  10 k  100   200   1   10   dimensions  (option 0063) in millimeters case ? size abcde  0.152  0.127  0.127  0.127  0.127 1206 3.00 1.73 0.38 0.40 1.19 1505 3.70 1.25 0.50 0.50 1.54 2010 5.03 2.64 0.50 0.50 2.20 1020 2.49 5.18 0.50 0.31 0.93 2208 5.53 2.05 0.50 0.50 2.45 2512 6.30 3.30 0.50 0.50 2.84 b e d enlarged termination uncoated ceramic bottom view for mountin g a c

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 5 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 option: marking option to order 0013: marking of ohmic va lue and tolerance: sizes: 0805 to 1005: 3 digits marking (according to eia-96) ? sizes: 1206 to 2010: 4 digits marking (same codification than in the ordering procedure)  tolerance indicated by a color dot. option to order 0014: marking of ohmic value: sizes 0805 to 1005: 3 digits marking (according to eia-96) ? sizes 1206 to 2010: 4 digits marking (same codification than in the ordering procedure) no standard marking avai lable for smaller sizes. a price adder will apply to the unit price of the parts for options 0013 and 0014. suggested land pattern  (option 0063) case size dimensions (in millimeters) z max. g min. x max. 1206 3.85 0.50 1.86 1505 4.55 0.50 1.38 2010 5.88 0.50 2.77 1020 3.34 0.50 5.31 2208 6.38 0.50 2.18 2512 7.15 0.50 3.43 performance tests conditions requirements typical values and drifts termination adhesion 5n for 10 s  (0.25 % + 0.05  ? ) <  0.1 % resistance to solder heat immersion 10 s  in sn/pb 60/40  at + 260 c  (0.25 % + 0.05  ? ) <  0.1 % rapid temperature change 5 cycles  (0.25 % + 0.05  ? ) <  0.1 % - 55 c + 155 c climatic sequence phase a dry heat phase b damp heat phase c cold - 55 c phase d damp heat 5 cycles  (1 % + 0.05  ? ) <  0.2 % humidity (steady state) 56 days  (1 % + 0.05  ? ) <  0.2 % moisture resistance aec-q200 85 c/85 % rh/pn/10 1000 h 5 % + 0.05  ? max. < 3 % + 0.05  ?   short time  overload 6.25 pr for 2 s  (0.25 % + 0.05  ? ) <  0.1 % load life 1000 h at rated power 90/30 at + 70 c 1000 h  (1 % + 0.05  ? ) 1000 h < 0.25 % 2000 h  < 0.5 % 10 000 h < 1 %   g min. z max. x max.

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 6 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 note (1) one should use the 3 curves togeth er to get the right performances. maximum permissible pulse load p i  max. for single pulse  (1)   energy for single pulse  (1 ) maximum permissible pulse voltage u i  max. single pulse  (1) 0.1 1 10 100 pul s e duration t ( s ) permissible pulse power     (w) 0.00001 0.0001 0.001 0.01 0.1 1 10 p2512 p2010 p1206 p0805 p0603 p0402 p 0.00001 1 10 100 pul s e duration t ( s ) permissible pulse ener g y (j) 0.00001 0.0001 0.001 0.01 0.1 1 10 p2512 p2010 p1206 p0805 p0603 p0402 0.0001 0.001 0.01 0.1 10 100 1000 10 000 pul s e duration t ( s ) permissible pulse volta g e (v) 0.00001 0.0001 0.001 0.01 0.1 1 10 p2512 p2010 p1206 p0805 p0603 p0402

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 7 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 maximum permissible pulse load p i  max. 1.2/50 s lightning surge 10/700 s lightning surge   0.1 1 10 100 pul s e duration t ( s ) 0.00001 0.0001 0.001 0.01 0.1 1 10 p2512 p2010 p1206 p0805 p0603 p0402 permissible pulse power     (w) p 10 100 1000 10 000 re s i s tor value (  ) test volta g e (v) 10 100 1000 10 000 100 000 p2512 p1206 p0805 p0603 10 100 1000 10 000 re s i s tor value  (  ) test volta g e (v) 10 100 1000 10 000 100 000 p1206 p0805 p0603

        chp, hchp www.vishay.com vishay sfernice   revision: 02-apr-13 8 document number: 52023 for technical questions, contact:  sferthinfilm@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 notes (1) for specific quantity of parts per packaging please consult vishay sfernice  (2) for paper tape please  consult vishay sfernice global part number information new global part numbering: chp0805k10 01fbt131 (preferred part number format) global  model size tcr value tolerance termination packaging  (1) option chp hchp (3 or 4 digits) 0502 0505 0603 0805 1005 1206 1505 2010 1020 1010 2208 2512 k  = 100 ppm l  = 200 ppm the first 3  digits are  significant  figures and  the last digit  specifies the  number of  zeros to follow. r designates  decimal point 10r0 = 10  ? 3901 = 3900  ? 1004 = 1 m ? d  =  0.5 % f  =  1 % g  =  2 % j  =  5 % b : snpb over  nickel barrier ? n : snag over  nickel barrier ? f : snag over  nickel barrier  (one face) ? g : gold over  nickel barrier ? w : gold over  nickel barrier  (one face) blank  =  waffle pack t  =  tape and reel pt  =  paper tape  (2) leave blank if no option b : lead bearing version ? n and g : lead (pb)-free/ ? rohs version historical part number exam ple: chp 0805  100 ppm  1k  1 %  b  tr  r0131  (will continue to be accepted) chp 0805 100 ppm 1k 1 % b tr r0151 e2 historical  model size tcr value tolerance termination tape option rohs chp hchp (3 or 4 digits) 0502 0505 0603 0805 1005 1206 1505 2010 1020 1010 2208 2512 in clear in clear in clear b : snpb over  nickel barrier n : snag over  nickel barrier f : snag over  nickel barrier  (one face) g : gold over  nickel barrier w : gold over  nickel barrier  (one face) leave blank if no option e2 : tin/silver e4 : gold blank : snpb b : lead bearing  version n and g : lead  (pb)-free/rohs  version hp 0805k1 c 00 1fb t15 1

 legal disclaimer notice www.vishay.com vishay   revision: 02-oct-12 1 document number: 91000 disclaimer all product, product specifications and data are  subject to change without notice to improve reliability, function or  design or otherwise.  vishay intertechnology, inc., its affiliates, agents, and employee s, and all persons acting on it s or their behalf (collectivel y, vishay), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any o ther disclosure relating to any product. vishay makes no warranty, repres entation or guarantee regarding the suitabilit y of the products for any particular purpose or the continuing production of any product.  to the maximum extent  permitted by applicable law, vi shay disclaims (i) any and all liability arising out of the application or use of any product,  (ii) any and all liability, including without limitation specia l, consequential or incidental damages, and (iii) any and all i mplied warranties, including warra nties of fitness for particular purpose, non-infringement  and merchantability.  statements regarding the suitability of products for certain type s of applications are based on  vishays knowledge of typical requirements that are often placed on vishay products in generic applications.  such statements are not binding statements about the suitability of products for a particular application.   it is the customers responsib ility to validate that a particu lar product with the properties descri bed in the product specification is suitable fo r use in a particular application.  parameters provided in datasheets and/or specification s may vary in different applications an d performance 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 vish ays terms and condit ions of purchase, including but not limited to  the warranty expressed therein. except as expressly indicate d 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 vi shay product could  result in personal injury or death. customers using or selling vishay products  not expressly indicated for use  in such applications do so  at their own risk.  pleas e contact authorized vishay personnel to ob tain written terms and conditions regarding  products designed for such applications. no license, express or implied, by  estoppel or otherwise, to any intellectual prope rty rights is granted by this document or by any conduct of vishay.  product names  and markings noted herein may be trad emarks of their respective owners. material category policy vishay intertechnology, inc. hereby certi fies that all its products that are id entified as rohs-compliant fulfill the definitions and restrictions defined  under directive 2011/65/eu of the euro pean parliament and of the council of june 8, 2011 on the restriction of  the use of certain hazardous substances  in electrical and electronic equipment (eee) - recast, unless otherwis e specified as non-compliant. please note that some vishay  documentation may still make reference to  rohs directive 2002/95/ ec. we confirm that all the products identified  as being compliant to directive 2002 /95/ec conform to directive 2011/65/eu. vishay intertechnology, inc. hereby certifi es that all its products  that are identified as ha logen-free follow halogen-free requirements as per jedec js709a stan dards.  please note that some vishay  documentation may still make reference to the iec 61249-2-21 definition.  we co nfirm that all the products identified  as being compliant to iec 61249-2-21 conform to jedec js709a standards. 
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