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		  Datasheet File OCR Text:


		  13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com 13 - 1 phase  s hifters -  a n a log -  s m t HMC931LP4E 410 an a log ph a se  s hifter, 8 - 12  gh z   v02.0311 g eneral description f eatures f unctional diagram t he  h mc931lp4 e  is an  a nalog phase  s hifter which is  controlled via an analog control voltage from 0 to +13v.  t he  h mc931lp4 e   provides  a  continuously  variable  phase shift of 0 to 410 degrees from 8 to 12 g h z, with  extremely consistent low insertion loss versus phase  shift and frequency.  t he high accuracy  h mc931lp4 e  is  monotonic  with  respect  to  control  voltage  and  features a typical low phase error of +12 / -7 degrees  over a wide bandwidth.  t he  h mc931lp4 e  is housed  in an  r o hs  compliant 4x4 mm q f n leadless package. wide bandwidth: 8 - 12 g h z 410 phase  s hift low  i nsertion loss: 3.5 db low phase  e rror: +12 / -7 deg  t yp. s ingle positive voltage control 24 lead 4x4 mm q f n package: 16 mm2 e lectrical  s pecifcations,  t a  = +25 c, 50  o hm  s ystem t ypical applications t he  h mc931lp4 e  is ideal for: ? e w r eceivers ? military  r adar ? t est  e quipment ? s atellite communications ? beam  f orming modules parameter min. t yp. max. units f requency  r ange 8 12 g h z phase  s hift  r ange 410 deg i nsertion loss 3.5 db r eturn loss (input and output) 12 db control voltage  r ange 0 13 v control current  r ange  1 m a i nput  i p3 32 dbm i nput power @ - 5  s hift  i n i nsertion phase (vctl = 0v) 11.2 dbm i nput power @ - 2  s hift  i n i nsertion phase (vctl = 0.5v) 12 dbm phase voltage  s ensitivity 32 deg/v phase  e rror (peak) * +15 / -7 deg phase  e rror (average) * +12 / -1 deg modulation bandwidth 50 m h z i nsertion phase  t emperature  s ensitivity 0.12 deg/c * up to a phase shift range of 360 degrees.   

 13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com phase  s hifters -  a n a log -  s m t 13 - 2 HMC931LP4E v02.0311 410 an a log ph a se  s hifter, 8 - 12  gh z   phase  s hift vs. vctl i nsertion  l oss vs.  f requency phase  s hift vs.  f requency @ vctl = 6v  ( r elative to vctl = 0v) i nsertion  l oss vs. vctl ,  f  = 10  gh z phase  s hift vs.  f requency ( r elative to vctl = 0v) vctl = 0.5 to 13v phase  e rror vs.   f requency,  f mean = 10  gh z  [1] [1] 0 to 10v provides 0 - 360 degrees phase shift range -8 -7 -6 -5 -4 -3 -2 7 8 9 10 11 12 13 0v 0.5v 3v 6v 9v 13v insertion loss (db) frequency (ghz) 0 45 90 135 180 225 270 315 360 405 450 0 1 2 3 4 5 6 7 8 9 10 11 12 13 8 ghz 10 ghz 12 ghz normalized phase shift (degrees) vctl (vdc) 0 45 90 135 180 225 270 315 360 405 450 7 8 9 10 11 12 13 normalized phase shift (degrees) frequency (ghz) -6 -5 -4 -3 -2 -1 0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 + 25c + 85c - 40c insertion loss (db) vctl (vdc) 230 240 250 260 270 280 290 300 310 320 330 7 8 9 10 11 12 13 + 25c + 85c - 40c normalized phase shift (degrees) frequency (ghz) -20 -15 -10 -5 0 5 10 15 20 8 8.5 9 9.5 10 10.5 11 11.5 12 0.5v 2v 4v 6v 8v 10v average phase error (degrees) frequency (ghz)    

 13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com 13 - 3 phase  s hifters -  a n a log -  s m t HMC931LP4E v02.0311 410 an a log ph a se  s hifter, 8 - 12  gh z   i nput  i p3 vs. vctl,  f  = 10  gh z i nsertion  l oss vs. pin @ 10  gh z i nsertion  l oss vs. pin @ 8  gh z s econd  h armonics vs. vctl,  f  = 10  gh z t hird  h armonics vs. vctl,  f  = 10  gh z i nsertion  l oss vs. pin @ 12  gh z 0 10 20 30 40 50 0 1 2 3 4 5 6 7 8 9 10 11 12 13 - 10 dbm 0 dbm  + 10 dbm 2nd harmonic  (dbc) vctl (vdc) 15 20 25 30 35 40 0 1 2 3 4 5 6 7 8 9 10 11 12 13 - 10 dbm 0 dbm + 10 dbm ip3 (dbm) vctl (vdc) -7 -6 -5 -4 -3 -2 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v insertion loss (db) input power (dbm) 0 10 20 30 40 50 60 70 0 1 2 3 4 5 6 7 8 9 10 11 12 13 - 10 dbm 0 dbm  + 10 dbm 2nd harmonic  (dbc) vctl (vdc) -6 -5 -4 -3 -2 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v insertion loss (db) input power (dbm) -7 -6 -5 -4 -3 -2 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v insertion loss (db) input power (dbm)   

 13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com phase  s hifters -  a n a log -  s m t 13 - 4 e l e c tr o stati c  se n siti v e  d e v i c e ob ser v e   ha ndl i ng p re c a u ti on s absolute maximum  r atings r eliability  i nformation i nput power (rfin) +26 dbm control voltage (vctl) -0.5v to +15v s torage  t emperature -65 to +150  c esd s ensitivity (hbm) class 1b junction  t emperature ( tj) 150  c nominal junction  t emperature  (t = 85  c, pin = 10 dbm) 87 c t hermal r esistance  (junction to gnd paddle) 80 c/w operating  t emperature -40 to +85  c HMC931LP4E v02.0311 410 an a log ph a se  s hifter, 8 - 12  gh z   phase  s hift vs. pin @ 8  gh z phase  s hift vs. pin @ 10  gh z i nput  r eturn  l oss vs.   f requency, vctl = 0 to +13v o utput  r eturn  l oss vs.   f requency, vctl = 0 to +13v phase  s hift vs. pin @ 12  gh z -6 -5 -4 -3 -2 -1 0 1 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v normalized phase shift (degrees) input power (dbm) -7 -6 -5 -4 -3 -2 -1 0 1 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v normalized phase shift (degrees) input power (dbm) -7 -6 -5 -4 -3 -2 -1 0 1 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 0v 0.5v 6v 13v normalized phase shift (degrees) input power (dbm) -40 -35 -30 -25 -20 -15 -10 -5 0 7 8 9 10 11 12 13 0v 1v 3v 6v 9v 13v return loss (db) frequency (ghz) -40 -35 -30 -25 -20 -15 -10 -5 0 7 8 9 10 11 12 13 0v 1v 3v 6v 9v 13v return loss (db) frequency (ghz)    

 13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com 13 - 5 phase  s hifters -  a n a log -  s m t pin number f unction description i nterface  s chematic 1, 5 - 14,  18 - 20, 22 - 24 n/c no connection required.  t hese pins may be connected to rf /dc ground without affecting performance. 2, 4, 15, 17 gnd ground:  backside of package has exposed metal ground slug that  must be connected to ground thru a short path.  vias under the device  are required. 3 rfi n port is dc blocked. 16 rf ou t port is dc blocked. 21 vctl phase shift control pin.  a pplication of a voltage between 0 and 13  volts causes the transmission phase to change.  t he dc equivalent  circuit is a series connected diode and resistor. pin descriptions o utline drawing no tes : 1.   l ea d fra m e m ateria l: copp er  a lloy 2.   d i m e n si on s  are i n i nc hes  [m i ll i m eters ]. 3.   d i m e n si on do es  no t i nclud e  mold f l ash  o f  0.15mm p er   si d e . 4.   d i m e n si on do es  no t i nclud e  mold f l ash  o f  0.25mm p er   si d e . 5.   a ll g r ound l ea d s  mu st  b e s old ere d t o pcb  rf g r ound. 6.  cl assifie d  as  mo ist u re   se n siti v it y l e v e l (m s l) 1. part number package body material lead  f inish m s l r ating package marking  [1] h mc931lp4 e r o hs -compliant low  s tress  i njection molded plastic 100% matte  s n m s l1  [2] h 931 xxxx [1] 4-digit lot number xxxx [2] max peak refow temperature of 260 c package  i nformation HMC931LP4E v02.0311 410 an a log ph a se  s hifter, 8 - 12  gh z     

 13 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com phase  s hifters -  a n a log -  s m t 13 - 6 e valuation pcb t he  circuit  board  used  in  the  application  should    use  rf   circuit  design  techniques.  s ignal  lines  should have 50 ohm impedance while the package  ground  leads  and  exposed  paddle  should  be  connected  directly  to  the  ground  plane  similar  to  that shown.  a  sufficient number of via holes should  be  used  to  connect  the  top  and  bottom  ground  planes.  t he  evaluation  board  should  be  mounted  to  an  appropriate  heat  sink.  t he  evaluation  circuit  board shown is available from  h ittite upon request. l ist of materials for  e valuation pcb 108812  [1] i tem  description j1, j2 pcb mount  s m a  connector,  sri j3 pcb mount  s m a  connector u1 h mc931lp4 e a nalog phase  s hifter pcb  [2] 111296  e valuation pcb [1]  r eference this number when ordering complete evaluation pcb [2] circuit board material:   r ogers 4350 HMC931LP4E v02.0311 410 an a log ph a se  s hifter, 8 - 12  gh z      
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