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		  Datasheet File OCR Text:


		  mga-30489 0.25w driver amplifer data sheet description avagoftechnologiessfmga-30489fisfaf0.25wfhighlyf dynamicfrangefdriverfampliferfmmic,fhousedfinfafsot-89f standardfplasticfpackage.fffthefdeviceffeaturesfexcellentf inputfandfoutputfreturnfloss,fhighlyflinearfperformance.ff thefdevicefcanfbefeasilyfmatchedftofobtainfoptimumf powerfandflinearity. mga-30489fisfespeciallyfidealfforf50 ? fwirelessfinfrastruc - turefapplicationfsuchfasfcellular/pcs/w-cdma/wllandf andfnewfgenerationfwirelessftechnologiesfsystemsfinfthef 250mhzftof3ghzffrequencyfrangeffapplications.fffwithf highfip3fandflowfnoiseffgurefandfwidebandfoperation,f thefmga-30489fmayfbefutilizedfasfafdriverfampliferfinfthef transmitfchainfandfasfafsecondfstageflnafinfthefreceivef chain. pin connections and package marking notef: topfviewf:fpackagefmarkingfprovidesforienationfandfidentifcation 30f=fdevicefcode xfff=fdatefcodefcharacterfindentifesfmonthfoffmanufacturingf features ? f rohsfcompliantf ? f halogenffree ? f veryfhighflinearityfatflowfdcfbiasfpower [1] ? f lowfnoiseffgure ? f highfoip3 ? f advancedfenhancementfmodefphemtftechnology ? f excellentfuniformityfinfproductfspecifcation ? f sot-89fstandardfpackage specifcations  atf1.9ghz,fvddf=f5v,fiddf=f97maf(typ)f@f25c ? f oip3f=f39fdbm ? f noiseffiguref=f3fdb ? f gainf=f13.3fdb ? f p1dbf=f23.3fdbm ? f irlf=f15db,forlf=f14.5db notes: 1.f thefmga-30489fhasfafsuperiorflfomfoff13db.flinearityffigurefoff meritf(lfom)fisfessentiallyfoip3fdividedfbyfdcfbiasfpower.ftherefaref fewfdevicesfinfthefmarketfthatfcanfmatchfitsfcombinationfoffhighf linearityfandflowfnoiseffgurefatftheflowfdcfbiasfpowerfoff5v/97ma. figure 1. simplifed schematic diagram attention: observe precautions for    handling electrostatic sensitive devices. esd machine model = 80 v esd human body model = 350 v refer to avago application note a004r:   electrostatic discharge, damage and control. 30x top view rfin gnd rfout #1 #2 #3 bottom view rfout gnd rfin #3 #2 #1 vd c c rfin rfout c c c l

 2 thermal resistance thermal resistance  [3] (v d  = 5.0 v)   jc  = 50.50c/w notes: 1.f f operationfoffthisfdevicefinfexcessfoffanyfoff theseflimitsfmayfcausefpermanentfdamage 2.f sourcefleadftemperaturefisf25c.fderatef 19.8mw/cfforftlf>f54.56c 3.f thermalfresistancefmeasuredfusingf150cfinfra- redfmicroscopyftechnique. mga-30489 electrical specifcation  [4] t c f=f25c,fz of =f50 ? ,fv df =f5v,funlessfnoted symbol parameter and test condition frequency units min. typ. max. i ds quiescentfcurrent n/a ma 80 97 120 nf noiseffigure 0.45ghz 0.9ghz 1.9ghz 2.5ghz db C 2.8 3 3 3.5 3.6 gain gain 0.45ghz 0.9ghz 1.9ghz 2.5ghz db 11.8 19.3 16.5 13.3 12 14.8 oip3 f[5] outputfthirdforderfinterceptfpoint 0.45ghz (2) 0.9ghz (2) 1.9ghz (2) 2.5ghz (2) dbm 36.5 40.5 40.5 39 39 C p1db outputfpowerfatf1dbfgainfcompression 0.45ghz 0.9ghz 1.9ghz 2.5ghz dbm 22.5 23.5 23.5 23.3 23 C pae powerfaddedfefciencyfatfp1db 0.45ghz 0.9ghz 1.9ghz 2.5ghz % 44 43 40 37 C irl inputfreturnfloss 0.45ghz 0.9ghz 1.9ghz 2.5ghz db 10.5 11 15 18 orl outputfreturnfloss 0.45ghz 0.9ghz 1.9ghz 2.5ghz db 9.5 12 14.5 12 isol isolation 0.45ghz 0.9ghz 1.9ghz 2.5ghz db 29 28 25.5 24 notes: 4.f measurementsfobtainedffromfaftestfcircuitfdescribedfinffiguref43.fff 5.f oip3ftestfcondition:ff1f-ff2f=f10mhz,fwithfinputfpowerfoff-10dbmfperftonefmeasuredfatfworstfcasefsidefband. mga-30489 absolute maximum rating  [1] symbol parameter units absolute   maximum i d,max drainfcurrentf ma 180 v d,max devicesfvoltage,frffoutputftofground v 8.4 p diss powerfdissipation f[2] mw 1512 p in,fmax cwfrffinputfpower dbm 24 t j,fmax junctionftemperature  c 150 t stg storageftemperature  c -65ftof150

 3 mga-30489 consistency distribution chart  [1,2] figure 4. gain @ 1900mhz, 5v, 97ma notes: 1.f datafsamplefsizefisf3000fsamplesftakenffromf2fdiferentfwafersfandf2fdiferentflots.fffuturefwafersfallocatedftofthisfproductfmayfhavefnominalf valuesfanywherefbetweenfthefupperfandflowerflimits 2.f measurementsfarefmadefonfproductionftestfboardfwhichfrepresentsfaftrade-offbetweenfoptimalfgain,fnf,foip3fandfop1db.ffcircuitflossesfhavef beenfde-embeddedffromfactualfmeasurements.f figure 2. idd @ 1900mhz, 5v, 97ma figure 3. nf @ 1900mhz, 5v, 97ma figure 5. oip3 @ 1900mhz, 5v, 97ma figure 6. p1db @ 1900mhz, 5v, 97ma    80                         90                      100                     110    2                                                       3                                                       4    36                    37                   38                   39                  40                   41    12                          13                          14                          15    22.5         22.7           22.9           23.1         23.3           23.5           23.7 cpk = 2.4 cpk = 1.4 cpk = 2.7 cpk = 2.1 cpk = 4.9

 4 32 34 36 38 40 42 44 46 48 150 250 350 450 550 650 750 frequency (mhz) oip3 (dbm)  85c  25c -40c 19 20 21 22 23 24 25 150 250 350 450 550 650 750 frequency (mhz) p1db (dbm) -31.0 -30.0 -29.0 -28.0 -27.0 150 250 350 450 550 650 750 frequency (mhz) isolation (db)  85c  25c -40c  85c  25c -40c -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 150 250 350 450 550 650 750 frequency (mhz) orl (db)  85c  25c -40c -13 -12 -11 -10 -9 -8 -7 -6 -5 150 250 350 450 550 650 750 frequency (mhz) irl (db) 16.0 17.0 18.0 19.0 20.0 21.0 150 250 350 450 550 650 750 frequency (mhz) gain (db)  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 450mhz t cf =f25c,fv df =f5.0v,fi df =f97ma figure 8. p1db vs frequency and temperature figure 10. irl vs frequency and temperature figure 9. gain vs frequency and temperature figure 7. oip3 vs frequency and temperature figure11. orl vs frequency and temperature figure 12. isolation vs frequency and temperature

 5 26 28 30 32 34 36 38 40 42 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 pout (dbm) oip3 (dbm) 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 150 250 350 450 550 650 750 frequency (mhz) noise figure (db)  85c  25c -40c 0 20 40 60 80 100 120 140 160 180 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 voltage (volt) current (ma)  85c  25c -40c mga-30489 application circuit data for 450mhz f(cont'd) figure 14. oip3 vs output power at 450mhz figure 15. current vs voltage and temperature figure 13. noise figure vs frequency vs temperature

 6 -16 -14 -12 -10  -8  -6 36 38 40 42 44 46 48 600 700 800 900 1000 1100 1200 frequency (mhz) oip3 (dbm) 20 21 22 23 24 25 26 600 700 800 900 1000 1100 1200 frequency (mhz) p1db (dbm) 600 700 800 900 1000 1100 1200 frequency (mhz) orl (db) 14 15 16 17 18 19 20 600 700 800 900 1000 1100 1200 frequency (mhz) gain (db) -14 -13 -12 -11 -10 -9 -8 600 700 800 900 1000 1100 1200 frequency (mhz) irl (db) -30 -29 -28 -27 600 700 800 900 1000 1100 1200 frequency (mhz) isolation (db) -18  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 900mhz t cf =f25c,fv df =f5.0v,fi df =f97ma figure 17. p1db vs frequency and temperature figure 19. irl vs frequency and temperature figure 18. gain vs frequency and temperature figure 16. oip3 vs frequency and temperature figure 20. orl vs frequency and temperature figure 21. isolation vs frequency and temperature

 7 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 600 700 800 900 1000 1100 1200 frequency (mhz) noise figure (db) 0 20 40 60 80 100 120 140 160 180 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 voltage (volt) current (ma) 31 32 33 34 35 36 37 38 39 40 41 42 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 pout (dbm) oip3 (dbm)  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 900mhz f(cont'd) figure 23. oip3 vs output power at 1900mhz figure 24. current vs voltage and temperature  figure 22. noise figure vs frequency vs temperature

 8 35 37 39 41 43 45 47 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) oip3 (dbm) 12.0 13.0 14.0 15.0 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) gain (db) -18 -17 -16 -15 -14 -13 -12 -11 -10 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) orl (db) 20.0 21.0 22.0 23.0 24.0 25.0 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) p1db (dbm) -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) irl (db) -29.0 -28.0 -27.0 -26.0 -25.0 -24.0 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) isolation (db)  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 1900mhz t cf =f25c,fv df =f5.0v,fi df =f97ma figure 26. p1db vs frequency and temperature figure 28. irl vs frequency and temperature figure 27. gain vs frequency and temperature figure 25. oip3 vs frequency and temperature figure 29. orl vs frequency and temperature figure 30. isolation vs frequency and temperature

 9 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 1600 1700 1800 1900 2000 2100 2200 frequency (mhz) noise figure (db) 31 32 33 34 35 36 37 38 39 40 41 42 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 pout (dbm) oip3 (dbm) 0 20 40 60 80 100 120 140 160 180 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 voltage (volt) current (ma)  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 1900mhz f(cont'd) figure 32. oip3 vs output power at 1900mhz figure 33. current vs voltage and temperature figure 31. noise figure vs frequency vs temperature

 10 36 38 40 42 44 46 48 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) oip3 (dbm) 10.0 11.0 12.0 13.0 14.0 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) gain (db) -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) orl (db) 20 21 22 23 24 25 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) p1db (dbm) -26 -24 -22 -20 -18 -16 -14 -12 -10 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) irl (db) -27 -26 -25 -24 -23 -22 -21 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) isolation (db)  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 2500mhz t cf =f25c,fv df =f5.0v,fi df =f97ma figure 35. p1db vs frequency and temperature figure 37. irl vs frequency and temperature figure 36. gain vs frequency and temperature figure 34. oip3 vs frequency and temperature figure 38. orl vs frequency and temperature figure 39. isolation vs frequency and temperature

 11 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 2200 2300 2400 2500 2600 2700 2800 frequency (mhz) noise figure (db) 0 20 40 60 80 100 120 140 160 180 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 voltage (volt) current (ma) 31 32 33 34 35 36 37 38 39 40 41 42 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 pout (dbm) oip3 (dbm)  85c  25c -40c  85c  25c -40c mga-30489 application circuit data for 2500mhz f(cont'd) figure 41. oip3 vs output power at 1900mhz figure 42. current vs voltage and temperature figure 40. noise figure vs frequency vs temperature

 12 application circuit description and layout figure 43. circuit diagram           figure 44. demoboard bill of materials  circuit  symbol size description for 0.45ghz for 0.9ghz for 1.9ghz for 2.5ghz value manufacturer value manufacturer value manufacturer value manufacturer c1 0402 0ohm nr 0ohm nr 0ohm nr 0ohm nr c2 0402 100pf murata 100pf murata 100pf murata 100pf murata c3 0402 na nr na nr na nr na nr c4 0402 na nr na nr na nr na nr c5 0402 na nr na nr na nr na nr c6 0402 100pf murata 100pf murata 100pf murata 100pf murata c7 0402 0ohm nr 0ohm nr 0ohm nr 0ohm nr c8 0402 10pf murata 10pf murata 10pf murata 2.7pf murata c9 0402 0.1uf murata 0.1uf murata 0.1uf murata 0.1uf murata c10 0603 2.2uf murata 2.2uf murata 2.2uf murata 2.2uf murata l1 0402 na nr na nr na nr na nr l2 0402 na nr na nr na nr na nr l3 0402 47nh murata 47nh murata 10nh murata 3.0nh murata r1 0402 na nr na nr na nr na nr note:fnrfCfnotfrequiredfinfactualfpcbfdesign

 13   rf in 1. _mag = 0.059, g_ang = -89.56 2. _mag = 0.073, g_ang = -90.26 3. _mag = 0.146, g_ang = -103.03 4. _mag = 0.192, g_ang = -112.93 input matching circuit rf out 1. _mag = 0.126, g_ang = 94.40 2. _mag = 0.011, g_ang = -23.03 3. _mag = 0.053, g_ang = 79.30 4. _mag = 0.170, g_ang = 79.52 output matching circuit figure 45. gamma location for demoboards mga-30489fisfafinputffullyfmatchedfandfoutputfpre - matchedfcomponent.ftofbiasfmga-30489,faf+5vfsupplyf (vdd)fisfconnectedftofthefoutputfpinfthrufafrffchoke,fl3f (whichfisolatesfthefinbandfsignalffromfthefdcfsupply).ff thefbypassfcapacitorfhelpsftofeliminatefoutfofflowfbandf frequencyfsignalsffromfthefpowerfsupply,fc8,fc9fandfc10.ff thefl3fandfc8falsofactsfasfthefoutputftuningfcircuitry.ff blockingfcapacitorsfarefrequiredfforfitsfinputf(c2)fandf outputf(c6),ftofisolatefthefsupplyfvoltageffromfsucceedingf circuits.fthefcircuitftopologyfatfitsfoutputfportfisfchangedf tofachievefbestfoip3fwhilefmeetingftypicalfspecifcationsf forfotherfparameters.fff

 14 mga-30489 typical scatter parameters t cf =f25c,fv df =f5.0v,fi df =f97ma,fz of =f50 ? f freq ghz s11 s11 s11 s21 s21 s21 s12 s12 s12 s22 s22 s22 k   mag. ang. db mag. ang. db mag. ang. db mag. ang. db 0.10 0.186 -45.8 -14.6 11.598 159.0 21.3 0.038 3.7 -28.4 0.313 -173.9 -10.1 1.154 0.20 0.184 -61.3 -14.7 11.028 149.2 20.8 0.038 0.1 -28.3 0.300 174.2 -10.5 1.209 0.30 0.184 -86.6 -14.7 10.345 137.4 20.3 0.038 -2.2 -28.3 0.293 165.7 -10.7 1.281 0.40 0.190 -103.9 -14.4 9.696 127.0 19.7 0.038 -2.9 -28.3 0.290 154.4 -10.8 1.356 0.50 0.208 -119.2 -13.6 9.009 116.9 19.1 0.039 -4.3 -28.2 0.274 149.8 -11.3 1.425 0.60 0.220 -132.4 -13.2 8.378 107.5 18.5 0.040 -5.5 -28.0 0.260 146.4 -11.7 1.495 0.70 0.229 -144.5 -12.8 7.793 98.6 17.8 0.041 -6.9 -27.8 0.248 142.8 -12.1 1.562 0.80 0.235 -155.6 -12.6 7.280 90.5 17.2 0.042 -8.5 -27.6 0.238 139.9 -12.5 1.624 0.90 0.239 -166.4 -12.4 6.818 82.6 16.7 0.043 -10.4 -27.3 0.229 137.1 -12.8 1.681 1.00 0.242 -176.6 -12.3 6.417 75.3 16.1 0.044 -12.2 -27.1 0.219 134.6 -13.2 1.731 1.10 0.244 173.5 -12.3 6.063 68.1 15.7 0.046 -14.5 -26.8 0.212 132.0 -13.5 1.775 1.20 0.246 163.7 -12.2 5.756 61.3 15.2 0.047 -16.9 -26.5 0.202 129.8 -13.9 1.810 1.30 0.247 154.1 -12.1 5.480 54.7 14.8 0.049 -19.5 -26.2 0.194 127.5 -14.2 1.844 1.40 0.249 144.8 -12.1 5.245 48.3 14.4 0.050 -22.1 -26.0 0.184 125.5 -14.7 1.869 1.50 0.246 137.8 -12.2 5.049 42.0 14.1 0.052 -25.0 -25.7 0.172 119.1 -15.3 1.885 1.60 0.245 130.2 -12.2 4.881 35.6 13.8 0.054 -28.2 -25.3 0.169 112.7 -15.5 1.887 1.70 0.245 122.1 -12.2 4.729 29.4 13.5 0.056 -31.5 -25.1 0.162 109.0 -15.8 1.889 1.80 0.246 113.5 -12.2 4.600 23.2 13.3 0.058 -35.1 -24.8 0.155 105.6 -16.2 1.886 1.90 0.247 105.1 -12.2 4.481 16.9 13.0 0.060 -38.9 -24.5 0.147 102.0 -16.6 1.880 2.00 0.246 96.6 -12.2 4.382 10.7 12.8 0.061 -42.8 -24.2 0.139 99.5 -17.1 1.868 2.10 0.246 88.0 -12.2 4.303 4.5 12.7 0.063 -46.9 -24.0 0.132 97.0 -17.6 1.849 2.20 0.247 79.2 -12.2 4.225 -1.8 12.5 0.065 -51.2 -23.7 0.124 95.7 -18.1 1.834 2.30 0.241 69.4 -12.4 4.179 -8.0 12.4 0.068 -55.6 -23.4 0.116 94.3 -18.7 1.804 2.40 0.241 61.7 -12.4 4.149 -14.6 12.4 0.069 -60.8 -23.2 0.115 95.4 -18.8 1.778 2.50 0.235 51.9 -12.6 4.118 -21.4 12.3 0.072 -65.8 -22.9 0.107 97.1 -19.4 1.745 3.00 0.171 -5.6 -15.3 4.016 -58.2 12.1 0.079 -96.6 -22.0 0.147 121.3 -16.6 1.652 3.50 0.117 -110.8 -18.7 3.711 -97.8 11.4 0.075 -132.9 -22.5 0.287 109.1 -10.8 1.787 4.00 0.318 166.3 -9.9 3.435 -144.5 10.7 0.064 179.4 -23.8 0.459 83.8 -6.8 1.838 5.00 0.538 46.9 -5.4 1.674 122.3 4.5 0.022 35.8 -33.1 0.572 13.9 -4.9 6.495 6.00 0.651 -25.3 -3.7 0.573 60.5 -4.8 0.030 -87.5 -30.5 0.609 -30.2 -4.3 10.279 7.00 0.827 -55.2 -1.6 0.286 18.1 -10.9 0.035 -124.9 -29.1 0.723 -54.2 -2.8 6.850 8.00 0.916 -102.7 -0.8 0.155 -36.6 -16.2 0.045 178.2 -26.9 0.755 -95.3 -2.4 4.238 9.00 0.893 -154.6 -1.0 0.071 -94.6 -23.0 0.030 123.1 -30.4 0.803 -148.3 -1.9 16.074 10.00 0.878 174.6 -1.1 0.030 -135.4 -30.4 0.019 88.0 -34.3 0.860 180.0 -1.3 50.759 11.00 0.770 146.5 -2.3 0.040 -143.0 -27.9 0.012 -134.8 -38.2 0.882 157.9 -1.1 90.774 12.00 0.896 112.6 -0.9 0.034 -154.3 -29.3 0.018 -126.6 -34.7 0.886 130.7 -1.1 34.318 13.00 0.949 90.8 -0.5 0.056 172.3 -25.0 0.042 -177.8 -27.5 0.862 97.6 -1.3 6.212 14.00 0.974 50.0 -0.2 0.057 118.4 -24.9 0.047 122.2 -26.6 0.878 61.5 -1.1 2.736 15.00 0.915 14.7 -0.8 0.044 85.9 -27.1 0.038 90.0 -28.4 0.916 33.6 -0.8 8.234 16.00 0.816 -33.4 -1.8 0.043 67.0 -27.3 0.039 72.1 -28.1 0.909 10.0 -0.8 17.848 17.00 0.789 -29.7 -2.1 0.049 58.2 -26.3 0.046 61.9 -26.7 0.884 -22.5 -1.1 19.184 18.00 0.922 -73.9 -0.7 0.061 35.3 -24.3 0.059 37.7 -24.6 0.840 -56.6 -1.5 6.913 19.00 0.881 -116.5 -1.1 0.083 -7.8 -21.6 0.082 -5.9 -21.7 0.777 -85.9 -2.2 7.148 20.00 0.564 -156.7 -5.0 0.070 -53.1 -23.1 0.072 -51.1 -22.9 0.619 -117.7 -4.2 42.516

 15 mga-30489 typical noise parameters t cf =f25c,fv df =f5.0v,fi df =f97ma,fz of =f50 ? freq (ghz) f min  (db)  opt  mag  opt  ang r n /z o ga (db) 0.5 2.08 0.298 15.6 0.524 19.67 0.8 2.23 0.341 13.9 0.444 17.19 0.9 2.25 0.259 25.3 0.456 16.89 1 2.31 0.272 24.9 0.446 16.27 1.5 2.44 0.238 33.7 0.424 14.10 2 2.69 0.180 60.5 0.410 13.00 2.5 2.91 0.162 80.9 0.380 12.27 3 3.10 0.125 94.7 0.402 12.11 3.5 3.11 0.189 131.6 0.296 11.67 4 3.38 0.234 155.3 0.288 10.85 4.5 3.82 0.309 -179.4 0.256 9.32 5 4.96 0.437 -159.5 0.336 7.26 5.5 6.12 0.557 -134.8 0.726 5.06 6 7.27 0.633 -114.6 1.874 3.16

 16 sot89 package dimensions part number ordering information part number no of devices container MGA-30489-BLKG 100 antistaticfbag mga-30489-tr1g 3000 tape/reel matte finish polish polish d d1 e1 e l b e e1 s c b1 b a or d2 d1 1.24 1.23 0.77 b1 0.2 half etching 1.625 2.35 depth 0.100 e d d1 e1 e l e e1 s or dimensions in mm dimensions in inches symbols minimum nominal maximum minimum nominal maximum a 1.40 1.50 1.60 0.055 0.059 0.063 l 0.89 1.04 1.20 0.0350 0.041 0.047 b 0.36 0.42 0.48 0.014 0.016 0.018 b1 0.41 0.47 0.53 0.016 0.018 0.030 c 0.38 0.40 0.43 0.014 0.015 0.017 d 4.40 4.50 4.60 0.173 0.177 0.181 d1 1.40 1.60 1.75 0.055 0.062 0.069 d2 1.45 1.65 1.80 0.055 0.062 0.069 e 3.94 - 4.25 0.155 - 0.167 e1 2.40 2.50 2.60 0.094 0.098 0.102 e1 2.90 3.00 3.10 0.114 0.118 0.122 s 0.65 0.75 0.85 0.026 0.030 0.034 e 1.40 1.50 1.60 0.054 0.059 0.063

 17 device orientation tape dimensions dimensions in mm notes: 1.  10 sprocket hole pitch cumulative tolerance   0.2 2.  camber in compliance with eia 481 3.  pocket position relative to sprocket hole measured      as true position of pocket, not pocket hole 12.0  .3 ao = 4.60 bo = 4.90 ko = 1.90 5.50  .05 see note 3 1.75  .10 8.00 ?  1.5 +0.1/-0.0 2.00  .05 see note 3 4.00 see note 1 section  a  -  a ?  1.50 min. ao ko r 0.3 typ. r 0.3 max. 0.30  .05 a a bo user feed  direction cover tape carrier tape reel  30x 30x 30x 30x

 for product information and a complete list of distributors, please go to our web site:          www.avagotech.com avago, avago technologies, and the a logo are trademarks of avago technologies in the united states and other countries. data subject to change.  copyright ? 2005-2013 avago technologies. all rights reserved.   av02-1764en  -  may 23, 2013 reel dimensions C 13 reel ?  20.2 m i n 2.0    0.5 ?  13.0 +0.5 -0.2 102.0 ref 330.0 ref 8.4 (measured at hub) (measured at hub) "a"             attention electrostatic  sensitive  devices       safe  handling  required minneapolis usa u.s   pat  4726534 r lokreel r 11.1 max. detail  "a" detail  "b" ps 6 6       p s 1.5 88  ref 96.5 +0.3 - 0.2 dimensions in mm
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