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		  Datasheet File OCR Text:


		  features 1 of 12 optimum technology  matching?  applied gaas hbt ingap hbt gaas mesfet sige bicmos si bicmos sige hbt gaas phemt si cmos si bjt gan hemt rf micro devices?, rfmd?, optimum technology matching?, enabling wireless connectivity?, powerstar?, polaris? total radio? and  ultimateblue? are trademarks of rfmd, llc. bluetooth is a trade- mark owned by bluetooth sig, inc., u.s.a. and licensed for use by rfmd. all other trade names, trademarks and registered tradem arks are the property of their respective owners. ?2006, rf micro devices, inc. product description 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . rf mems sza-5044(z) 4.9ghz to 5.9ghz 5v power amplifier rfmd?s sza-5044 is a high efficiency cl ass ab heterojunction bipolar transistor (hbt) amplifier housed in a low-cost surface-mountable plastic package. this hbt amplifier is made with ingap on gaas device technology and fabricated with mocvd for an ideal combination of low cost and high reliability. this product is spe- cifically designed as a final or driver stage for 802.11a equipment in the 4.9ghzto5.9ghz band for a 5v supply. optimized on-chip impedance matching cir- cuitry provides a 50   nominal rf input impedance. a single external output match- ing circuit covers the entire 4.9ghzto5.9ghz band simultaneously. the external output match allows for load li ne optimization for other appli- cations or optimized performance over narrower bands. this product is available in a rohs compliant and green package with matte tin finish , designated by the ?z? package suffix. ? 802.11a 54mb/s class ab per- formance p out =22dbm at 3%  evm, 5v, 343ma ? high gain=33db ? output return loss >11db for  linear tune ? on-chip output power detector ? p 1db =30dbm at 5v ? simultaneous 4.9ghz to 5.9ghz  performance ? robust - survives rf input power  =+15dbm ? power up/down control  2 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) simplified device schematic l   absolute maximum ratings parameter rating unit vc3 collector bias current (pin 16) 500 ma vc2 collector bias current (pin 18) 225 ma vc1 collector bias current (pin 19) 75 ma device voltage (v d ), no rf drive 7.0 v power dissipation 3.4 w operating lead temperature (t l )-40to+85c rf input power for 50   rf out load 15 dbm rf input power for 10:1 vswr rf out  load 2dbm storage temperature range -40to+150 c operating junction temperature (t j )150 c esd rating - human body model  (hbm) >1000 v operation of this device beyond any one of these limits may cause permanent dam- age. for reliable continuous operation, the device voltage and current must not  exceed the maximum operating values specified in the table on page one. bias conditions should also satisfy the following expression: i d v d  3 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) pin function description 1, 3,  5, 9,  11,  15, 17  n/c  pins are not used. may be grounded, left  open, or connected to adjacent pin.  6vpc1  vpc1 is the bias control pin for the stage 1 active bias circui t and can be run from 2.9vto5v control. an external series  resistor is required for proper setting of bias levels depe nding on control voltage. refer to the evaluation board sche- matic for resistor value. to prevent potential damage, do not  apply voltage to this pin that is +1v greater than voltage  applied to pin 20 (vbias) unless vpc supply  current capability is less than 10ma.  7vpc2  vpc2 is the bias control pin for the stage 2 active bias circui t and can be run from 2.9vto5v control. an external series  resistor is required for proper setting of bias levels depe nding on control voltage. refer to the evaluation board sche- matic for resistor value. to prevent potential damage, do not  apply voltage to this pin that is +1v greater than voltage  applied to pin 20 (vbias) unless vpc supply  current capability is less than 10 ma.  8vpc3  vpc3 is the bias control pin for the stage 3 active bias circui t and can be run from 2.9vto5v control. an external series  resistor is required for proper setting of bias levels depe nding on control voltage. refer to the evaluation board sche- matic for resistor value. to prevent potential damage, do not  apply voltage to this pin that is +1v greater than voltage  applied to pin 20 (vbias) unless vpc supply  current capability is less than 10ma.  10 vdet  output power detector voltage. load with 10kto100k    to ground for best performance.  2, 4  rf in  rf input pins. this is dc grounded intern al to the ic. do not apply voltage to this pin. all three pins must be used for  proper operation.  12,  13, 14  rf out  rf output pin. this is also another connection to the 3rd stage collector  16 vc3  3rd stage collector bias pin. apply 5v to this pin.  18 vc2  2nd stage collector bias pin. apply 5v to this pin.  19 vc1  1st stage collector bias pin. apply 5v to this pin.  20 vbias  active bias network vcc. apply 5v to this pin.  epad gnd  exposed area on the bottom side of the package needs to  be soldered to the ground plane of the board for optimum  thermal and rf performance. several vias should be loca ted under the epad as shown in the recommended land pat- tern (page 5). 

 4 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) 4.9ghz to 5.9ghz evaluation board data (v bias =5.0v, i q =270ma) broadband s11 - input return loss -35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0 0.01.02.03.04.05.06.07.0 frequency (ghz) s11 (db) -40c +25c +85c broadband s21 - forward gain 10.0 15.0 20.0 25.0 30.0 35.0 40.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 frequency (ghz) s21(db) -40c +25c +85c broadband s22 - output return loss -35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 0.01.02.03.04.05.06.07.0 frequency (ghz) s22 (db) -40c +25c +85c typical gain versus p out , t=+25c 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) gain (db) 4.9ghz 5.15ghz 5.35ghz 5.725ghz 5.875ghz dc supply current versus p out , t=+25c 0.3 0.4 0.5 0.6 0.7 0.8 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) i dc  (a) 4.9ghz 5.15ghz 5.35ghz 5.725ghz 5.875ghz icq (dc bias point) vs vsupply (v+ and vpc) 0 0.1 0.2 0.3 0.4 0.5 0.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 vsupply(v) idc(a) -40c +25c +85c

 5 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) 4.9ghz to 5.9ghz evaluation board data (v bias =5.0v, i q =270ma) 802.11a evm, ofdm, 54mb/s, 64qam evm versus p out , +25c 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) evm (%) 4.9ghz 5.15ghz 5.35ghz 5.725ghz 5.875ghz evm versus p out , f=4.9ghz 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) evm (%) -40c +25c +85c evm versus p out , f=5.15ghz 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 pout (dbm) evm (%) -40c +25c +85c evm versus p out , f=5.35ghz 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) evm (%) -40c +25c +85c evm versus p out , f=5.725ghz 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) evm (%) -40c +25c +85c evm versus p out , f=5.875ghz 802.11g, ofdm 54mb/s, 64qam 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) evm (%) -40c +25c +85c

 6 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) 5.21ghz to 5.775ghz evaluation board data (v bias =5.0v, i q =270ma) 802.11ac evm, ht80 mcs9

 7 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) 4.9ghz to 5.9ghz evaluation board data (v bias =5.0v, i q =270ma) im3 versus p out (2 tone avg.), t=25c  tone spacing=1mhz -65.0 -60.0 -55.0 -50.0 -45.0 -40.0 -35.0 -30.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 p out  (dbm) im3 (dbc) 4.9ghz 5.15ghz 5.35ghz 5.725ghz 5.875ghz rf power detector (v det ) versus p out , f=4.9ghz 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) v det  (v) -40c +25c +85c rf power detector (v det ) versus p out , f=5.15ghz 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) v det  (v) -40c +25c +85c rf power detector (v det ) versus p out , f=5.35ghz 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) v det  (v) -40c +25c +85c rf power detector (v det ) versus p out ,  f=5.725ghz 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) v det  (v) -40c +25c +85c rf power detector (v det ) versus p out ,  f=5.875ghz 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 p out  (dbm) v det  (v) -40c +25c +85c

 8 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) evaluation board schematic for v+=v cc =5.0v (4.9ghz to 5.9ghz) notes: pins 1, 3, 5, 9, 11, 15, and 17 are unwired (n/c) inside  the package. refer to page 2 for detailed pin descriptions. som e of these pins are wired to adjacent pins or grounded as shown  in the application circuit. this is to maintain consistence with the evaluation board layout shown below. it is recommended to use this layout and wiring to achieve the specified perfor- mance. to prevent potential damage, do not apply voltage to the v pc  pin that is +1v greater than voltage applied to pin 20 (v bias /v cc ) unless v pc  supply current capability is less than 10ma. 2.4 pf

 9 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) evaluation board layout for v+=v cc =5.0v (4.9ghz to 5.9ghz) board material getek, 10mil thick, dk=3.9, 2oz. copper finish pcb notes: do not use less than  recommended ground via holes. rf layers thicker than.020 inches (0.5mm) not recommended. resistor values for v pc =2.9v to 5v (v cc =5v, i q =270ma) note: see app note for v cc  and v pc  combinations desg description q1 sza-5044 r1, 2, 3, 4, 5, 6 1%, 0402 c1 iuf 15v tantalum cap c2, 4 0.1uf cap, 0402 c3, 6, 7, 8, 9 1.8pf cap, 0402 c5 2.4pf cap, 0402 c10 27pf cap, 0402 l1 22nh ind, 0402 c11, 12 0.2pf cap, 0603 vpc(v) r1 r2 r4 r3 r5 2.9 0 698 10 out out 3.0 174 1.1k 281 out out 3.1 348 1.37k 499 out out 3.2 511 1.78k 750 out out 3.3 698 2.15k 1.00k out out 5.0 3.6k 2.2k 2.4k 7.5k 7.5k

 10 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) package drawing dimensions in millimeters (inches)

 11 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) recommended land pattern dimensions in millimeters (inches) recommended pcb soldermask (smboc) for land pattern dimensions in millimeters (inches)

 12 of 12 ds130402 7628 thorndike road, greensboro, nc  27409-9421  for sales or technical  support, contact rfmd at  (+1) 336-678-5570  or  sales-support@rfmd.com . sza-5044(z) part symbolization the part will be symbolized with an ?sza-5044? for sn/pb pl ating or ?sza-5044z? for rohs green compliant product. marking designator will be on the top surface of the package. ordering information ordering code description sza5044zsq standard 25 piece bag sza5044zsr standard 100 piece reel sza5044z standard 1000 piece reel SZA5044Z-EVB1 evaluation board 4.9ghz to 5.9 ghz tune
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