

	
			
			
			[image: ]	

	
				
			 
				
			
				
	
		
			
	 
	Part Number	Hot Search : 
			

						100CT			10MHZ			60028			FMMTH10			3216C			04HSQ22			05408			ML4895			

			
	
	Product Description

			
	
	Full Text Search




				


		
		
		


			




			
				 	
				To Download 
				MGA-43428-BLKG Datasheet File

	
				 
				If you can't view the 
				Datasheet, Please click here to try to view without PDF Reader .	
				 



[image: ]


			
				
					





				　



			 



	

	



		



			
				


				


			



		
 
		





		  Datasheet File OCR Text:


		  mga-43428 high linearity 851 C 894 mhz power amplifer module data sheet description avagoftechnologiesfmga-43428fisfaffullyfmatchedf powerfampliferfforfusefinfthef(851-894)fmhzfband.fhighf linearfoutputfpowerfatf5vfisfachievedfthroughfthefusefoff avagoftechnologiesfproprietaryf0.25umfgaasfenhance - ment-modefphemtfprocess.ffmga-43428fisfhousedfinfaf miniaturef5.0mmfxf5.0mmfmolded-chip-on-boardf(mcob)f modulefpackage.fafdetectorfisfalsofincludedfon-chip.fthef compactffootprintfcoupledfwithfhighfgain,fhighflinearityf andfgoodfefciencyfmakesfthefmga-43428fanfidealfchoicef asfafpowerfampliferfforfsmallfcellfbtsfpafapplications.f applications ? f finalfstagefhighflinearityfampliferfforfpicocellfandf enterpriseffemtocellfpaftargetedfforfsmallfcellfbtsf downlinkfapplications.f component image features ? f highflinearityfperformancef:fmaxf-50dbcfaclr f[1] fatf 27.2dbmflinearfoutputfpowerf(biasedfonf5vfsupply) ? f highfgainf:f33.7db ? f goodfefciency ? f fullyfmatched ? f built-infdetector ? f gaasfe-phemtftechnology f[2] ? f lowfcostfsmallfpackagefsize:f(5.0fxf5.0fxf0.9)fmm ? fmsl3 ? f leadffree/halogenffree/rohsfcompliance specifcations 880mhz;f5.0v,fidqtotalf=350maf(typ),fw-cdmaftestfmodelf #1,f64dpchfdownlinkfsignal ? f paef:f14.9% ? f 27.2dbmflinearfpoutf@faclrf=f-50dbc f[1] ? f 33.7dbfgain ? f detectorfrangef:f20dbf note: 1.f w-cdmaftestfmodelf#1,f64dpchfdownlinkfsignal. 2.f enhancementfmodeftechnologyfemploysfpositivefvgs,ftherebyf eliminatingfthefneedfoffnegativefgatefvoltagefassociatedfwithf conventionalfdepletionfmodefdevices. functional block diagram note: packagefmarkingfprovidesforientationf f andfidentifcation 43428fff= f devicefpartfnumber yywwf f =f yearfandfworkfweek xxxx f =f assemblyflotfnumber pin confguration 28  nc 27  gnd  26  vdd2  25  gnd 24  vdd3  23  vdd3 22  vdd3   gnd  1 gnd  2 nc  3  rfin  4   nc  5   gnd  6 nc  7 21  gnd 20  gnd 19  rfout 18  rfout 17  rfout 16  gnd 15  gnd (5.0 x 5.0 x 0.9) mm nc     8 vc2    9   vc3  10   gnd  11   vddbias  12   gnd  13   vdet  14 a vago 43428 yyww xxxx top view vdd2 vdd3 vc2 vc3 vddbias vdet 2 nd  stage 3 rd  stage rfout biasing circuit rfin attention: observe precautions for  handling electrostatic sensitive devices. esd machine model = 80 v esd human body model = 400 v refer to avago application note a004r:  electrostatic discharge, damage and control. 5.0 x 5.0 x 0.9 mm package outline

 2 absolute maximum rating  [1]   t a  = 25 c symbol parameter units absolute max. vdd,fvddbias supplyfvoltages,fbiasfsupplyfvoltage v 6 vc controlfvoltage v (vdd) p in,max cwfrffinputfpower dbm 20 p diss totalfpowerfdissipationf [3] w 4.9 t j junctionftemperature  c 150 t stg storageftemperature  c -65ftof150 thermal resistance  [2,3] q jc f=f13.5c/w notes: 1.f operationfoffthisfdevicefinfexcessfoffanyf offtheseflimitsfmayfcausefpermanentf damage. 2.f thermalfresistancefmeasuredfusingfinfra- redfmeasurementftechniquefatfvddf=f f 5.5fvfoperatingfvoltage.f 3.f boardftemperaturef(tb)fisf25f  cf,fforftbf >83.8f  cfderatefthefdevicefpowerfatf 74mwfperf  cfrisefinfboardf(packagefbelly)f temperature. electrical specifcations t a f=f25f  c,fvddf=fvddbiasf=f5.0v,fvc2=vc3=3v,fidqtotalf=f350ma,frffperformancefatf880mhz,fw-cdmaftestfmodelf#1,f 64dpchfdownlinkfsignalfoperationfunlessfotherwisefstated.f symbol parameter and test condition units min. typ. max. vdd supplyfvoltage v - 5.0 - idqtotal quiescentfsupplyfcurrent ma - 350 560 gain gainf db 31 33.7 - op1db outputfpowerfatf1dbfgainfcompression dbm - 36.4 - aclr1f@fpoutf=f27.2fdbm w-cdmaftestfmodelf#1,f64dpchfdownlinkfsignal dbc - -50 - paef@fpoutf=f27.2fdbm powerfaddedfefciencyf % 13 14.9 - |s11| inputfreturnfloss,f50f ? fsource db - 25 - detr detectorfrffdynamicfrange db - 20 - t a f=f25f  c,fvddf=vddbias=5.5v,fvc2=2.9v,fvc3=2.7vffidqtotalf=f345ma,frffperformancefatf880mhz,fw-cdmaftestfmodelf #1,f64dpchfdownlinkfsignalfoperationfunlessfotherwisefstated.f symbol parameter and test condition units typ. vdd supplyfvoltage v 5.5 idqtotal quiescentfsupplyfcurrent ma 345 gain gainf db 33.7 op1db outputfpowerfatf1dbfgainfcompressionf dbm 37.0 aclr1f@fpoutf=f27.9fdbm w-cdmaftestfmodelf#1,f64dpchfdownlinkfsignal dbc -50 paef@fpoutf=f27.9fdbm powerfaddedfefciency % 15 |s11| inputfreturnfloss,f50f ? fsource db 25 detr detectorfrffdynamicfrange db 20

 3 product consistency distribution charts  [1] note: 1.f distributionfdatafsamplefsizefisf1500fsamplesftakenffromf3fdiferentfwaferflots.ft a f=f25f  c,fvdd=vddbiasf=f5.0v,ffvc2f=fvc3f=f3v,frffperformancefatf 880mhzfunlessfotherwisefstated.ffuturefwafersfallocatedftofthisfproductfmayfhavefnominalfvaluesfanywherefbetweenfthefupperfandflowerflimits. lsl 30 31 32 33 34 35 36 13.5 14 14.5 15 15.5 16 300 350 400 450 500 610 630 650 670 690 710 37 16.5 13 200 250 -53 -52 -51 -50 -49 -55 -54 17 550 600 -48 -47 lsl usl figure 1. gain at pout=27.2dbm, lsl= 31db, nominal = 33.7db figure 2. pae at pout=27.2dbm, lsl=13%, nominal = 14.9% figure 3. idqtotal, nominal = 350ma, usl=560ma figure 4. idd_total at pout=27.2dbm, nominal = 670ma figure 5. aclr1 at pout=27.2dbm, nominal = -51.1dbc  

 4 frequency/ghz s21,s11,s22/db pout/dbm aclr1/dbc - 40 - 30 - 20 - 10 0 10 20 30 40 0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.1 - 40 - 30 - 20 - 10 0 10 20 30 40 0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.1 0 4 8 1 2 1 6 2 0 2 4 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 0 4 8 1 2 1 6 2 0 2 4 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 0 4 8 12 16 20 24 - 65 - 60 - 55 - 50 - 45 - 40 - 35 19 20 21 22 23 24 25 26 27 28 29 30 0 4 8 12 16 20 24 - 65 - 60 - 55 - 50 - 45 - 40 - 35 19 20 21 22 23 24 25 26 27 28 29 30 aclr1/dbc aclr1/dbc aclr1/dbc pout/dbm pout/dbm pout/dbm aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c 85 c 25 c -40 c 85 c 25 c -40 c frequency/ghz s21,s11,s22/db aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c s21 s21 s22 s11 s22 s11 figure 6. small-signal performance over-temperature   vdd=vddbias=5.0v operating voltage mga-43428 typical over-temperature performance at vc2= vc3=3v (vdd=vddbias=5v) as shown in figure 35 and  vc2= 2.9v, vc3=2.7v (vdd=vddbias=5.5v)  unless otherwise stated. figure 7. small-signal performance over-temperature vdd=vddbias=5.5v  operating voltage figure 8. over-temperature aclr1, pae vs pout @ 851mhz   vdd=vddbias=5.0v operating voltage figure 9. over-temperature aclr1, pae vs pout @ 859mhz vdd=vddbias=5v   operating voltage figure 10. over-temperature aclr1, pae vs pout @ 869mhz   vdd=vddbias=5.0v operating voltage figure 11. over-temperature aclr1, pae vs pout @ 869mhz  vdd=vddbias=5.5v operating voltage

 5 aclr1/dbc idd total/ma 0 4 8 12 16 20 24 - 65 - 60 - 55 - 50 - 45 - 40 - 35 19 20 21 22 23 24 25 26 27 28 29 30 0 4 8 12 16 20 24 - 65 - 60 - 55 - 50 - 45 - 40 - 35 19 20 21 22 23 24 25 26 27 28 29 30 0 4 8 1 2 1 6 2 0 2 4 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 0 4 8 1 2 1 6 2 0 2 4 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 pout/dbm pout/dbm pout/dbm pout/dbm pout/dbm pout/dbm idd total/ma aclr1/dbc aclr1/dbc aclr1/dbc aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c pae_85 c pae_25 c pae_-40 c mga-43428 typical over-temperature performance at vc2= vc3=3v (vdd=vddbias=5v) as shown in figure 35 and  vc2= 2.9v, vc3=2.7v (vdd=vddbias=5.5v)  unless otherwise stated. figure 12. over-temperature aclr1, pae vs pout @ 880mhz   vdd=vddbias=5.0v operating voltage figure 13. over-temperature aclr1, pae vs pout @ 880mhz  vdd=vddbias=5.5v operating voltage figure 14. over-temperature aclr1, pae vs pout @ 894mhz   vdd=vddbias=5.0v operating voltage figure 15. over-temperature aclr1, pae vs pout @ 894mhz  vdd=vddbias=5.5v operating voltage figure 16. over-temperature idd_total vs pout @ 880mhz   vdd=vddbias=5.0v operating voltage figure 17. over-temperature idd_total vs pout @ 880mhz  vdd=vddbias=5.5v operating voltage

 6 pout/dbm aclr1,aclr2/dbc frequency/mhz 2fo,3fo/dbm 0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 10 12 14 16 18 20 22 24 26 28 30 32 0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 10 12 14 16 18 20 22 24 26 28 30 32 - 7 5 - 7 0 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 - 7 5 - 7 0 - 6 5 - 6 0 - 5 5 - 5 0 - 4 5 - 4 0 - 3 5 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 - 45 - 40 - 35 - 30 - 25 - 20 - 15 - 10 8 5 1 8 5 5 8 5 9 8 6 3 8 6 7 8 7 1 8 7 5 8 7 9 8 8 3 8 8 7 8 9 1 8 9 5 - 45 - 40 - 35 - 30 - 25 - 20 - 15 - 10 8 5 1 8 5 5 8 5 9 8 6 3 8 6 7 8 7 1 8 7 5 8 7 9 8 8 3 8 8 7 8 9 1 8 9 5 pout/dbm vdet/v vdet_85 c vdet_25 c vdet_-40 c pout/dbm 2fo,3fo/dbm aclr1,aclr2/dbc pout/dbm vdet/v vdet_85 c vdet_25 c vdet_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c aclr2_85 c aclr2_25 c aclr2_-40 c aclr1_85 c aclr1_25 c aclr1_-40 c aclr2_85 c aclr2_25 c aclr2_-40 c 2fo_85 c 2fo_25 c 2fo_-40 c 3fo_85 c 3fo_25 c 3fo_-40 c 2fo_85 c 2fo_25 c 2fo_-40 c 3fo_85 c 3fo_25 c 3fo_-40 c frequency/mhz mga-43428 typical over-temperature performance at vc2= vc3=3v (vdd=vddbias=5v) as shown in figure 35 and  vc2= 2.9v, vc3=2.7v (vdd=vddbias=5.5v)  unless otherwise stated. figure 18. over-temperature vdet vs pout @ 880mhz   vdd=vddbias=5.0v operating voltage figure 19. over-temperature vdet vs pout @ 880mhz vdd=vddbias=5.5v  operating voltage figure 20. over-temperature aclr1, aclr2/dbc pout @ 880mhz   vdd=vddbias=5.0v operating voltage figure 21. over-temperature aclr1, aclr2/dbc vs pout @ 880mhz  vdd=vddbias=5.5v operating voltage figure 22. over-temperature 2nd, 3rd harmonics vs freq at pout=27.2dbm,  vdd=vddbias=5.0v operating voltage figure 23. over-temperature 2nd, 3rd harmonics vs freq at pout=27.2dbm,  vdd=vddbias=5.5v operating voltage

 7 pout/dbm gain/db 200 600 1000 1400 1800 2200 2600 25.0 27.0 29.0 31.0 33.0 35.0 37.0 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 200 600 1000 1400 1800 2200 2600 25.0 27.0 29.0 31.0 33.0 35.0 37.0 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 200 600 1000 1400 1800 2200 2600 25.0 27.0 29.0 31.0 33.0 35.0 37.0 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 200 600 1000 1400 1800 2200 2600 25.0 27.0 29.0 31.0 33.0 35.0 37.0 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 200 600 1000 1400 1800 2200 2600 25.0 27.0 29.0 31.0 33.0 35.0 37.0 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 pout/dbm gain/db pout/dbm gain/db pout/dbm gain/db pout/dbm gain/db gain_85 c gain_25 c gain_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c gain_85 c gain_25 c gain_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c gain_85 c gain_25 c gain_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c gain_85 c gain_25 c gain_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c gain_85 c gain_25 c gain_-40 c idd_total_85 c idd_total_25 c idd_total_-40 c mga-43428 typical over-temperature performance at vc2= vc3=3v (vdd=vddbias=5v) as shown in figure 35 and  vc2= 2.9v, vc3=2.7v (vdd=vddbias=5.5v)  unless otherwise stated. figure 24. over-temperature gain, idd_total vs pout @ 851mhz   vdd=vddbias=5.0v operating voltage figure 25. over-temperature gain, idd_total vs pout @ 859mhz  vdd=vddbias=5.0v voltage figure 26. over-temperature gain, idd_total vs pout @ 869mhz   vdd=vddbias=5.0v operating voltage figure 27. over-temperature gain, idd_total vs pout @ 880mhz  vdd=vddbias=5.0v voltage figure 28. over-temperature gain, idd_total vs pout @ 894mhz   vdd=vddbias=5.0v operating voltage

 8 0 2 . 5 5 . 0 7 . 5 1 0 . 0 1 2 . 5 -1 2 . 5 -1 0 . 0 -7 . 5 -5 . 0 -2 . 5 fr e q u e n c y   o  s e t / mh z 25.0 20.5 10.5 0.520 -9.48 -19.5 -39.5 -45.5 -59.5 0 2 . 5 5 . 0 7 . 5 1 0 . 0 1 2 . 5 -1 2 . 5 -1 0 . 0 -7 . 5 -5 . 0 -2 . 5 fr e q u e n c y   o  s e t / mh z 0 2 . 5 5 . 0 7 . 5 1 0 . 0 1 2 . 5 -1 2 . 5 -1 0 . 0 -7 . 5 -5 . 0 -2 . 5 fr e q u e n c y   o  s e t / mh z 0 2 . 5 5 . 0 7 . 5 1 0 . 0 1 2 . 5 -1 2 . 5 -1 0 . 0 -7 . 5 -5 . 0 -2 . 5 fr e q u e n c y   o  s e t / mh z 0 2 . 5 5 . 0 7 . 5 1 0 . 0 1 2 . 5 -1 2 . 5 -1 0 . 0 -7 . 5 -5 . 0 -2 . 5 fr e q u e n c y   o  s e t / mh z 25.0 20.5 10.5 0.520 -9.48 -19.5 -39.5 -45.5 -59.5 25.0 20.5 10.5 0.520 -9.48 -19.5 -39.5 -45.5 -59.5 25.0 20.5 10.5 0.520 -9.48 -19.5 -39.5 -45.5 -59.5 25.0 20.5 10.5 0.520 -9.48 -19.5 -39.5 -45.5 -59.5 figure 29. sem at pout=28dbm @ 851mhz mga-43428 typical 3gpp w-cdma test model #1 spectrum emission mask performance at vdd=vddbias=5.0v,  vc2=vc3=3v unless otherwise stated. figure 30. sem at pout=28dbm @ 859mhz figure 31. sem at pout=28dbm @ 869mhz figure 32. sem at pout=28dbm @ 880mhz figure 33. sem at pout=28dbm @ 894mhz

 9 s-parameter  [5]   (vdd=vddbias=5.0v, vc2=vc3=3v, ta=25   c, 50ohm) freq s11 s11 s21 s21 s12 s12 s22 s22 (ghz) (db) (ang) (db) (ang) (db) (ang) (db) (ang) 0.1 -0.279 163.713 -28.202 -21.616 -63.031 -63.949 -0.748 174.481 0.2 -0.462 144.704 -1.01 -61.828 -63.509 -121.03 -1.172 171.921 0.3 -0.847 114.595 17.853 -124.749 -79.206 -132.692 -1.461 173.548 0.4 -3.813 40.322 29.673 139.221 -65.466 -51.065 -0.637 170.986 0.5 -6.353 -105.622 31.19 44.592 -63.041 -112.889 -0.818 162.172 0.6 -3.764 -175.42 31.777 5.7 -57.981 -156.352 -0.88 155.194 0.70 -4.76 148.36 33.604 -44.016 -51.025 178.006 -1.968 136.005 0.75 -6.288 129.471 34.716 -70.21 -48.786 161.263 -3.67 120.258 0.76 -6.763 125.483 34.918 -75.948 -48.366 158.687 -4.22 116.371 0.77 -7.339 121.292 35.114 -81.952 -47.791 151.075 -4.906 111.915 0.78 -8.001 117.126 35.286 -88.131 -47.225 147.119 -5.734 107.047 0.79 -8.796 112.954 35.429 -94.496 -46.979 141.353 -6.727 101.727 0.80 -9.741 108.927 35.539 -101.032 -46.63 134.179 -7.933 95.81 0.81 -10.83 105.292 35.614 -107.702 -45.549 129.29 -9.429 89.08 0.82 -12.153 101.863 35.634 -114.496 -45.766 121.44 -11.386 80.772 0.83 -13.737 99.621 35.609 -121.38 -46.181 116.344 -13.877 69.025 0.84 -15.608 98.82 35.54 -128.276 -45.979 109.828 -17.087 49.51 0.85 -17.824 100.403 35.422 -135.133 -45.224 101.98 -20.429 16.245 0.86 -20.478 105.858 35.255 -141.912 -44.529 95.379 -21.19 -35.397 0.87 -23.096 120.412 35.035 -148.549 -45.07 90.014 -17.336 -67.009 0.88 -24.32 144.578 34.78 -155.023 -45.382 86.305 -14.306 -84.631 0.89 -23.832 167.094 34.491 -161.319 -45.459 80.565 -12.037 -95.432 0.90 -22.279 -177.303 34.171 -167.415 -45.402 74.488 -10.302 -102.979 0.91 -20.561 -170.127 33.823 -173.297 -45.396 72.391 -8.924 -109.046 0.92 -19.244 -167.627 33.451 -178.939 -45.905 66.811 -7.864 -113.892 0.93 -18.252 -166.43 33.074 175.672 -45.84 64.594 -6.996 -118.083 0.94 -17.533 -166.226 32.691 170.464 -45.894 59.934 -6.266 -121.89 0.95 -17.021 -166.597 32.299 165.435 -46.183 53.987 -5.651 -125.334 0.96 -16.655 -167.016 31.893 160.607 -46.477 51.213 -5.139 -128.326 0.97 -16.434 -167.132 31.502 155.928 -46.507 42.658 -4.705 -131.01 0.98 -16.369 -167.175 31.106 151.415 -46.475 41.817 -4.333 -133.457 0.99 -16.39 -167.015 30.713 147.009 -46.787 41.403 -4.01 -135.701 1.0 -16.836 -165.927 30.35 142.87 -47.117 39.826 -3.775 -137.292 1.1 -16.787 -123.059 26.778 103.521 -48.588 4.326 -2.322 -150.146 1.2 -9.819 -126.66 19.659 68.37 -53.365 -29.741 -1.188 -154.668 1.3 -7.267 -125.881 18.231 53.823 -53.431 -32.282 -0.737 -163.55 1.4 -4.808 -136.026 14.993 28.337 -54.615 -57.338 -0.553 -168.2 1.5 -3.381 -147.083 11.549 5.48 -56.792 -54.424 -0.422 -171.185 1.6 -2.589 -157.355 8.124 -16.899 -59.051 -79.166 -0.194 -174.217 1.7 -2.235 -166.689 4.221 -40.731 -63.931 -92.696 -0.185 -177.218

 10 s-parameter  [5]   (vdd=vddbias=5.0v, vc2=vc3=3v, ta=25   c, 50ohm)  continued freq s11 s11 s21 s21 s12 s12 s22 s22 (ghz) (db) (ang) (db) (ang) (db) (ang) (db) (ang) 1.8 -2.282 -174.564 -0.751 -65.616 -69.219 -91.567 -0.208 -179.247 1.9 -2.582 -179.634 -8.178 -88.022 -64.601 92.695 -0.198 179.406 2.0 -2.757 178.106 -21.965 -70.735 -64.369 14.153 -0.119 177.883 2.1 -2.669 176.392 -17.748 6.253 -65.617 79.033 -0.112 176.235 2.2 -2.458 174.164 -14.874 -2.106 -65.682 -47.983 -0.118 174.931 2.3 -2.251 171.2 -14.688 -15.524 -69.286 47.691 -0.11 173.746 2.4 -2.109 167.967 -15.533 -29.596 -67.105 -173.868 -0.077 172.506 2.5 -2.053 164.605 -17.077 -44.476 -69.846 72.07 -0.062 171.142 2.6 -2.104 161.476 -19.799 -62.06 -65.351 -126.523 -0.095 169.817 2.7 -2.276 159.689 -26.062 -80.022 -71.683 -152.203 -0.14 168.728 2.8 -2.162 159.831 -30.924 10.411 -73.062 110.648 -0.129 167.958 2.9 -1.68 157.912 -23.025 -1.993 -65.882 100.057 -0.063 166.791 3.0 -1.397 154.167 -21.821 -18.25 -64.199 36.793 -0.09 165.216 3.5 -1.164 137.153 -17.47 -103.818 -69.85 46.932 -0.1 159.674 4.0 -1.288 122.791 -29.151 73.457 -62.117 92.479 -0.143 153.672 4.5 -1.534 109.313 -38.499 24.405 -70.059 62.88 -0.127 147.428 5.0 -1.814 99.01 -41.898 -11.621 -64.041 23.512 -0.161 140.379 5.5 -1.835 91.189 -46.309 -38.949 -68.856 47.119 -0.166 134.306 6.0 -1.749 81.178 -54.485 -36.192 -66.832 29.174 -0.2 127.319 7.0 -1.435 62.172 -49.891 13.721 -74.107 -28.35 -0.268 113.34 8.0 -1.369 41.12 -43.968 -24.325 -68.592 -20.144 -1.14 94.776 9.0 -2.048 8.852 -28.906 -154.272 -47.076 -160.962 -10.112 109.804 10.0 -3.801 -25.311 -45.49 120.099 -50.085 74.482 -1.003 47.132 11.0 -3.308 -57.449 -43.674 -14.743 -45.763 19.486 -1.497 -3.019 12.0 -2.966 -105.22 -46.11 -100.306 -43.048 -34.07 -2.188 -57.299 13.0 -4.892 -158.802 -45.46 77.676 -55.304 -92.766 -4.392 -93.561 14.0 -10.148 31.119 -39.937 -34.287 -46.152 -37.767 -1.789 -121.928 15.0 -5.004 -132.258 -40.974 -98.027 -39.762 -109.061 -1.151 -162.806 16.0 -2.471 165.237 -45.503 -142.428 -44.893 -161.603 -0.833 171.414 17.0 -1.547 146.582 -41.172 -160.839 -42.663 -162.441 -1.362 145.508 18.0 -1.616 112.011 -44.76 122.642 -44.824 119.407 -4.375 70.222 19.0 -2.206 78.724 -59.163 22.859 -54.654 50.726 -3.611 -38.084 20.0 -2.549 52.466 -50.574 120.932 -48.794 110.88 -3.061 -100.732

 11 s-parameter  [5]   (vdd=vddbias=5.5v, vc2=2.9v, vc3=2.7v, ta=25   c, 50ohm) freq s11 s11 s21 s21 s12 s12 s22 s22 (ghz) (db) (ang) (db) (ang) (db) (ang) (db) (ang) 0.1 -0.286 163.587 -28.113 -20.473 -59.949 124.392 -0.764 174.406 0.2 -0.465 144.74 -0.954 -60.978 -72.397 143.991 -1.201 171.792 0.3 -0.852 114.587 17.985 -124.557 -70.615 -59.588 -1.506 173.659 0.4 -3.81 40.462 29.736 138.709 -63.075 -5.667 -0.644 171.064 0.5 -6.333 -105.35 31.199 44.086 -58.997 -149.366 -0.842 162.243 0.6 -3.747 -175.157 31.77 5.281 -55.079 -147.417 -0.913 155.328 0.70 -4.752 148.707 33.561 -44.539 -50.92 177.275 -2.04 136.354 0.75 -6.262 130.173 34.639 -70.706 -48.526 155.844 -3.785 121.029 0.76 -6.745 126.145 34.834 -76.43 -47.924 154.719 -4.345 117.267 0.77 -7.297 122.137 35.026 -82.402 -47.162 146.629 -5.042 113.067 0.78 -7.957 118.09 35.19 -88.535 -47.265 144.931 -5.867 108.432 0.79 -8.743 114.122 35.326 -94.847 -46.736 140.178 -6.867 103.394 0.80 -9.659 110.345 35.433 -101.326 -45.772 131.728 -8.099 97.832 0.81 -10.701 106.869 35.505 -107.934 -45.359 124.52 -9.64 91.528 0.82 -12.004 103.81 35.522 -114.66 -46.047 124.202 -11.645 83.853 0.83 -13.518 101.689 35.494 -121.48 -46.159 114.997 -14.301 73.481 0.84 -15.277 101.048 35.425 -128.302 -45.533 107.384 -17.882 55.435 0.85 -17.332 102.713 35.312 -135.082 -44.982 103.656 -21.844 20.215 0.86 -19.743 107.781 35.147 -141.803 -45.587 100.985 -22.734 -41.021 0.87 -21.994 120.516 34.933 -148.379 -45.245 92.519 -18.069 -72.179 0.88 -23.38 140.646 34.684 -154.773 -45.448 84.093 -14.697 -88.553 0.89 -23.249 160.564 34.402 -161.028 -45.609 79.511 -12.303 -98.361 0.90 -21.997 176.014 34.09 -167.105 -45.602 76.916 -10.524 -105.294 0.91 -20.56 -175.193 33.75 -172.934 -45.575 71.343 -9.117 -110.743 0.92 -19.322 -171.735 33.39 -178.576 -45.468 65.167 -8.024 -115.281 0.93 -18.389 -169.954 33.02 176.049 -45.427 62.522 -7.131 -119.253 0.94 -17.692 -169.259 32.643 170.862 -45.449 59.112 -6.387 -122.873 0.95 -17.181 -169.17 32.256 165.842 -45.719 54.312 -5.764 -126.15 0.96 -16.813 -169.225 31.86 160.993 -46.491 49.458 -5.238 -129.005 0.97 -16.614 -169.18 31.473 156.308 -46.529 43.464 -4.801 -131.602 0.98 -16.544 -169.187 31.083 151.795 -46.174 40.697 -4.422 -133.965 0.99 -16.567 -168.844 30.696 147.381 -46.449 38.713 -4.089 -136.141 1.0 -17.035 -167.585 30.336 143.218 -46.977 36.093 -3.842 -137.678 1.1 -17.075 -122.526 26.798 103.645 -48.729 5.626 -2.362 -150.208 1.2 -9.913 -126.184 19.671 68.526 -53.615 -32.039 -1.2 -154.678 1.3 -7.305 -125.412 18.279 53.652 -52.97 -36.668 -0.748 -163.544 1.4 -4.826 -135.822 15.026 27.891 -54.817 -59.095 -0.558 -168.195 1.5 -3.399 -146.974 11.554 4.822 -56.408 -75.543 -0.424 -171.164 1.6 -2.615 -157.241 8.082 -17.645 -61.14 -92.315 -0.193 -174.207 1.7 -2.269 -166.539 4.121 -41.437 -63.405 -145.986 -0.182 -177.204 1.8 -2.308 -174.296 -0.908 -66.026 -66.51 -130.127 -0.205 -179.259 1.9 -2.584 -179.354 -8.352 -87.931 -73.06 173.723 -0.206 179.382

 12 s-parameter  [5]   (vdd=vddbias=5.5v, vc2=2.9v, vc3=2.7v, ta=25   c, 50ohm) fcontinued freq s11 s11 s21 s21 s12 s12 s22 s22 (ghz) (db) (ang) (db) (ang) (db) (ang) (db) (ang) 2.0 -2.761 178.271 -22.039 -69.716 -65.774 151.339 -0.121 177.893 2.1 -2.663 176.54 -17.819 6.795 -63.97 -13.319 -0.113 176.222 2.2 -2.464 174.227 -14.889 -1.559 -67.191 104.434 -0.119 174.928 2.3 -2.251 171.314 -14.697 -15.111 -66.77 -106.52 -0.111 173.744 2.4 -2.104 168.054 -15.546 -29.015 -68.601 -19.953 -0.077 172.53 2.5 -2.047 164.65 -17.094 -44.425 -62.938 -9.8 -0.064 171.132 2.6 -2.092 161.602 -19.729 -61.989 -72.969 -143.209 -0.094 169.813 2.7 -2.258 159.742 -26.149 -79.872 -71.475 65.475 -0.135 168.749 2.8 -2.145 159.798 -30.83 10.899 -72.344 120.391 -0.126 167.924 2.9 -1.681 157.858 -22.97 -1.781 -73.269 131.105 -0.059 166.765 3.0 -1.395 154.134 -21.785 -18.675 -62.432 106.999 -0.095 165.205 3.5 -1.159 137.132 -17.429 -104.237 -67.221 44.106 -0.094 159.67 4.0 -1.288 122.79 -29.08 73.168 -62.342 67.886 -0.148 153.651 4.5 -1.527 109.297 -38.443 21.915 -64.339 63.746 -0.128 147.402 5.0 -1.803 98.976 -42.087 -12.946 -68.747 -12.26 -0.162 140.367 5.5 -1.821 91.127 -46.559 -42.386 -64.34 28.7 -0.173 134.291 6.0 -1.744 81.077 -53.972 -39.128 -67.047 9.154 -0.198 127.323 7.0 -1.44 62.029 -50.315 13.331 -64.987 -8.73 -0.271 113.315 8.0 -1.38 41.054 -43.776 -23.713 -68.971 6.022 -1.142 94.756 9.0 -2.061 8.775 -28.893 -155.39 -47.692 -159.637 -10.044 109.905 10.0 -3.817 -25.346 -46.107 116.46 -51.239 74.057 -1.006 47.044 11.0 -3.305 -57.386 -43.697 -11.253 -45.56 19.399 -1.499 -3.149 12.0 -2.955 -105.162 -45.718 -108.798 -42.729 -35.532 -2.193 -57.433 13.0 -4.867 -158.812 -44.919 75.339 -52.813 -85.386 -4.396 -93.647 14.0 -10.184 30.467 -39.941 -33.914 -46.323 -32.018 -1.793 -122.102 15.0 -5.008 -132.666 -41.079 -100.137 -39.888 -107.586 -1.155 -162.923 16.0 -2.467 165.054 -45.916 -140.817 -45.06 -165.069 -0.838 171.323 17.0 -1.544 146.276 -41.593 -160.555 -42.588 -158.639 -1.378 145.37 18.0 -1.619 111.824 -44.741 119.814 -45.26 119.527 -4.408 69.888 19.0 -2.211 78.503 -58.683 56.644 -54.262 31.438 -3.612 -38.577 20.0 -2.547 52.28 -49.019 110.908 -50.645 116.823 -3.059 -101.004 notes:f 5.f s-parameterfisfmeasuredfwithfdeembeddedfreferencefplanefatfdutfrfinfandfrfoutfpins. figure 34. rfinput and rfoutput reference plane  vdd2 vdd3 vc2 vc3 vddbias vdet 2 nd  stage 3 rd  stage rfout biasing circuit rfin rfoutput reference plane rfoutput reference plane

 13 demonstration board top view   (vdd=vddbias=5.0v, vc2= vc3=3v; vdd=vddbias=5.5v operating voltage, vc2=2.9v, vc3=2.7v) figure 35. demonstration board application circuit for mga-43428 module  component value supplier size c1,fc2,fc20,fc22f 56pff  f5%f murataf 0402f c11,fc31f 0.1uff  f10%f murataf 0402f c3,fc4,c5,fc6,fc12,c14,f c18,fc19,c21,c23,c27f notffusedf murataf 0402f c10f 2.2uff  f10%f murataf 0805f c26f 22nff  f10%f kyoceraf 0402f r1f 0f koaf 0805f r3,fr4,fr5f 0f koaf 0402 c24f 3.9pff  f0.025f murataf 0402f c25f 22pff  f5%f murataf 0402f c28f 82pffja01f murataf 0402f c8,fc29f 2200pffja01f murataf 0402f c7,fc13,fc30 0.047uff  f5% murataf 0402f c9 12pff  f5%f murataf 0402f note: forfperformancefoptimizationfcontrolfvoltagefforfinvidualfstagesfcanfbef adjustedfbyfvaryingfr2,fr3fandfr4fresistorfvalue.f fa05 june'11 rfin vc1 rfout vdd1 vbias vdet vc3 vc2 vdd1s vdd2 vdd2s vdd3 vdd3s c15 c1 c2 a b c d e f g g f e d c b a gnd pin 1 r2 r3 r4 c18 c19 c20 c21 c22 c23 r5 c26 c27 vddbias +5v vdet (output) vdd2 +5v vdd3 +5v vc2=3v vc3=3v c 2 5 c 2 4 c 3 1 c 2 8 c 2 9 c 3 0 c16 c13 c14 c7 c8 c9 c3 c4 c5 c6 c10 c11 r1 c12 application board pin header assignments pin 1  : vdd3 (sense) pin 2  : vdd3 (force) pin 3  : vdd2 (sense) pin 4  : vdd2 (force) pin 5  : vdd1 (sense) ? not used pin 6  : vdd1 (force) ? not used pin 13 : vc1 ? not used pin 14 : vc2 pin 15 : vc3 pin 16 : vddbias pin 17 : vdet other pins are grounded 13 22 pins pointing out of the page (unit is on top) 14 21 15 20 16 19 17 18 1 12 2 11 3 10 4 9 5 8 6 7 fa05 june'11 rfin vc1 rfout vdd1 vbias vdet vc3 vc2 vdd1s vdd2 vdd2s vdd3 vdd3s c15 c16 c1 c2 a b c d e f g g f e d c b a gnd pin 1 r2 r3 r4 c18 c19 c20 c21 c22 c23 c13 c14 r5 c26 c27 c7 c8 c9 c3 c4 c5 c6 c10 c11 r1 c12 vddbias +5v vdet (output) vdd2 +5v vdd3 +5v vc2=3v vc3=3v c 2 5 c 2 4 c 3 1 c 2 8 c 2 9 c 3 0

 14 application schematic notes 1.f allfcapacitorsfonfsupplyflinesfarefbypassfcapacitors 2.ff c1f/fc2farefrffcouplingfcapacitors. 3.f forfvdd=vddbias=5v,ffidq2f=f100fma,fidq3f=f250fma,fi_vddbiasf=f14fma.fidqf2/3farefadjustedfbyfvoltagesftofcmos-compatiblefcontrolfpinsfvcf 2/3frespectively.ftheseftypicalfbiasfcurrentsfwerefobtainedfwithfvcf2/3fvoltagesfinffigf2fbelow.fadjustmentfoffthesefcurrentsfenablefoptimumfbiasf conditionsftofbefachievedfforfbestflinearityfandfefciencyfforfafgivenfmodulationftype. 4.f forfvdd=vddbias=5.5v,ffvc2f=f2.9vfandfvc3f=f2.7vfwithftypicalfidq2f=f100fma,fidq3f=f245fma,fi_vddbiasf=f14fma figure 36. application schematic in demonstration board vdd2 vdd3 rfin c1 c2 c9 c8 c13 c11 c20 c22 c24 c26 idq2 idq3 i_vddbias top view 1 c25 c32 c10 rfout vc2 vc3 vddbias vdet c28 c29 c30 c31

 15 pcb land pattern and stencil outline mga-43428 typical ic2, ic3 vs vc performance unless otherwise stated soldermask  pin1   land pattern stencil opening combination of land pattern & stencil  opening top metal note :  1.  recommended land pattern and stencil. 2.  4 mils stencil thickness recommended. 3.  all dimensions are in mm 0.45 5.00 0.25 1.25 0.50 (pitch) 0.25 ?0.30 0.75 0.60 3.60 3.70 5.00 soldermask  opening 0.40 0.05 0.45 0.05 3.24 0.50 4.77 0.23 1.13 1.52 0.68 4.77 1.82 1.13 0.80 0.68 0.27 0.82 0.80 5.00 3.60 3.24 5.00 3.60 0.50 0.50 figure 37. ic versus vc at vdd=vddbias=5.0v figure 38. ic versus vc at vdd=vddbias=5.5v ic/a vc/v ic/a vc/v 85 95 105 115 125 135 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 85 95 105 115 125 135 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 ic2 ic3 ic2 ic3

 16 mcob (5.0 x 5.0 x 0.9) mm 28-lead package dimensions note 1.f allfdimensionsfarefinfmillimeters. 2.f dimensionsfarefinclusivefoffplating. 3.f dimensionsfarefexclusivefoffmoldffashfandfmetalfburr. bottom view top view side view a vago 43428 yyww xxxx part number ordering information part number qty container MGA-43428-BLKG 100 antistaticfbag mga-43428-tr1g 1000 7freel

 17 device orientation user feed direction top view end view user feed  direction cover tape carrier tape reel  a vago 43428 yyww xxxx a vago 43428 yyww xxxx a vago 43428 yyww xxxx tape dimensions

 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 ? 2005-2012 avago technologies. all rights reserved.   av02-3796en  -  october 30, 2012 reel dimensions (7 reel) ?178.01.0 ?55.00.5 see detail "x" 65 45 60 embossed ribs raised: 0.25mm, width: 1.25mm 14.4* max. ?51.20.3 slot hole ?a? recycle logo front view -0.0 +1.5* 8.4             front back front back ?178.01.0 7.9 - 10.9* slot hole ?b? back view r5.2 r10.65
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